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1. IMATEIEN HFE Z 5T A ABEDHE)L &
Z DN IR D

Il

T NA ARG BRI O FR TIZXLZH T
HDHZLEEEBRER N, LEALRRL, 20
B ML, & BICEHIRBRSGICZ T AN S
N2 0ag28i, HEWREX v b ER
MWD L ENTE o, ITF 0¥ AT o HfiF
DAL 4 35 Wi 55 D IR R BES W D IR BRI 72 e
HITPEN, FRLT S A REE O R HEER K
IR L TE k. ZNENDTNA AR HEILHE
IR BN B 7o, BB IR, X SR
WZOWTIRMABNOERBPAETH D, 2. %
BRITIZ 2B OF XA AR I AT B g A
TAHZ NS MITEREZES METHZ &m\
TS DT NA AREDE L PRE S HBELIT A
WRIZIRHTL Do FZTERYUVRY YT AT
WEDTRERERT S A ARBICHED D2 ENOE— A
FIZREFVIEHE, T, ZBBEOHM., IR,
I BIICRHE I OW T 2RO 2. /NERDS
AREE DO — ik Em iz & DRV

B

— %1,2

HLTETHWDREIRFPIEERED T — T IVIRE.
TAVIiZ DWW THi# oI fTEI & D ZE 1k & iP5
WCOWTHMEL . BINFRAKF ORI
IR DNR RO 5 —F Vi & 78
RBIZOWTRHEZTELS . JUNKZEOYCAR b %
TGRS A A 2IEIC I BRI R OB D H
F—F LB, MitraClip 12 DWW TH:H D51 Lo
MEZBHEWLTWS, ENIERERIZEE
B — D H ki NI X BAE O A4 @ LVAD &
HEORRER X VZ DFAMIZONWTREEZE L TIH
<o WHEARERAREE OMAS AT FEEN
T MBI AE F B 2388 X T & T 5 Impella
ZRWEH LWLDIRMEY 3 v 7 ORBERKE TH
5 IEBRAMBEICONTHM A2 LTHEL .
B DT NA RRFEOIMATERE %2 % < BFES
5 LM A& ORI O & R KRR
ZHIEH L., &5 ITHZRRINT A R
WCENRDZ LB LU TRDbRV,
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2. ERWLREBO N T —7 Vg L i E)iE

Sl

LI

WA, SR IE 2 S R MR FREE D D RS IR
& (SHD, structural heart disease) 12632 F 55—
TIVEIBERFERE L TS, FBETHOFEPRER
# JiE (ASD, atria septal defect) <> ®) Ik %4 BA 17 5it
(PDA, patent ductus arteriosus) & V- 728 KM
REBIZHT B h T —F LB, FOEmWRThE
LREWN SR E R L, RIGEEOFH—EIRIT
MBI SN TNWD, T —T NVERFEORSR L2
By v MENERTH S ASD X° PDA &,
EHNTIZ MO L TH DN, Tk, TEERENR
EREET 5 Z EDL VR AEE TIE, BE AN
DOEIALITEN, DAL KB IRFPEAE S O 5
B & D& D4 <. MATEIERIC Z DRI
RANTTV—ICERBDEL 72D — A b D73
LBV, AFTIZeERENMERIZHT D07 —
F VG L MATEIRE 1T D W TR DGEW 2 HE R
LB SHT 5.

ASD & PDA O &BHERIZH T3
B 7 —F )V g
Case Presentation :
SEFIIE 36 WM, 18 3% D & X 1T ASD % i fi

SN, BB INERIZ SN TR o7z, %
JTIT 72 o TRRIE DS VERFIEIL N2 H 5 L, Tl

deowr

25 DB IR I THORDILR 2R,
ASD 1T 2 M A I H I 4 BE~FEA & 72 -
Too BEAEE, ARTEERICHRRE T REZ LR L, Y
B THiAfT SN fE L= 2 — XA TiE, 19
X 14 mm ORBPFLEBD - (B 1A, B). FTz.
MRz = o — KA T, NFERNICES A 2
MKz, PDAREEbN e b & CT % i
fT L7z & Z A, Krichenko type A ® PDA % i
7= (B 1C),

Clinical Question

ASD & PDA Z&HF L TWeE.
IR REN?

MATE)E DAL

W, PDAZNTHELAY Y Y MT Xk » T,
EODRREBAWMMBEL D28, ASD BEFEET S Z
LItk oThEFE-HBEY Y v MBEL., EEOR
BAMBBKE SN TND, —H THLRRRAN
MM L Tn 5,

Discussions .
O ASD PASHZ AT LTI 6

ASD A LT Efhy v v R 7eb L. &

DRORBAMBPEINT 5. £, ASD FAH

W K AT BRSNS 505, BREE L

THIBINRIZHREA T D >+ > MLFRE DM L.

TR BAM KT D RN D 5.
© PDA PAS A SEAT LT s

Ebbrl

K1 rETEE
A. 3D BREELII—ROOBEFRRBRIEE)
B. 2D #BE LI I—R(LEFRKRIEE)
C. 3D-CT &% (EhARE FRTEAE)

* BEIESE AR AR AR B GNRL
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FEFR~DRBEAN (FHE~NRTRT D M) 23
BT D7, ASDENMTHELY Y MR
HIRDT D REMEDR D D

Strategy & Procedure .

PDA BB % 64T LTe L CIATBIRE ORI 2170,
ASD DRFEGEINIZ DWW THRFTT 5 gt & le o7z,
R=AFA > OHULHTT— X Er”T (B2A).
PDAPA S I X 0 ¥ & il By ik 11X 222~ 5 16
mmHg IZ/&F L. Qp/Qs H 4.15 2> 5 2.11 {2y
L7z (B2B), #%H. ASDA BASMi & iifr L. 1B
LR IREERRR D Z LN TE e,

PDA & AS O&HHERNZXT 2
K T—F VR R 2
Case Presentation :

FEFNE 92 mE M. BUERTICOERE) & PDA %
e e s, FrzHRIERZ <RBBgZ s T
Wiz BUERT X W ARz X B BB E VK L.
T HUERTE (LOS) Oz T a5 2 vin b O
iR #EAR e & 7R o> e Te D, PDA KT 2 h T —
T IVEASH ORI % A 6 g H 1T Y B iz dizbe &
o T, HEBEREDOMYE X AR Tl o REL L 65%.
flil & R omm 28 7z (B3A). 7z, 4Bk

A B
Qp=18.68 Qp=11.49
Qs=4.50 Qs=5.45
Ao (As) 125/74/m97 Qp/Qs=4.15 m} QQ/QSZZ.ll
<
PA 35/14/m22 PA 24/10/m16.,
RA 8/9/m6 PCWP 17/16/m9 RA 7/4/m3
RV 41/10 RV 36/8
2 AbhT—FILT—4
A. R—Z54 > B. BREFHEMNE
3 fTRTE{R T
A MBS XEEE
B. #KE LT a—X. EREEERS(PDA)
C. #EELIa—RK., DREBEEG(ZRFHAETLE)
D. ¥ LITI—K. EREESHE (REIRFHEEIE)
E. #EE LT a—R&., DREBAEMG (KREIRFIEEE)
F. 3D-CT &% (EhARE B F4E)
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A

Qp/Qs=2.95
PVR 2.8 WU
CO/CI=5.81/4.20
SV/ SI=58.1/42.1

Ao (As) 137/61/m90

PA 61/41/mA48

RA -/13/m10
PCWP -/13/m12
RV 55/6

Ao (Ds) 106/61/m77

Ao (As) 136/81/m95

E? CO/CI=1.89/1.37
SV/ S1=21/15.2
PA 40/22/m30.,

PCWP -/12/m11

Ao (Ds) 145/89/m106

K4 ALAT—TILT—4
A. R—XS54 > B. BAREHEME

THifT SN RREEL = o — K& TIX. O°F
A DA EEGEEMR T (B 38%). FH
WZHERR U 72 i B RN 12 B A 2 MLk & EASE DMl
L ERE (HEE I B IR)E 82 mmHg) . & Bl &
I ~ FIE O K BIIRFBEA2E (AV max Vel= 3.9 m/s,
SVi 41.9 mL/m®) . EJE =R F AR 2E DA bF
BRH 5N (B 3B-E), & CT Tk, FWk
Fi IR AL % £ 5 Krichenko type A @ PDA Z#8¥ 7z
(K 3F),
Clinical Question :
ASD & AS &1L TW s,
RS REN?
A7 B RE DAL
PDAIC X5 ELRARAW DD, KREIKFH
SRR U TR Y . REIRFPAE IS
KiHliENTHWBDEetEdH V. OA2OERIZ,
PDA T X A fililpitdm, AEREARLEEZD
ns,
Discussions :
D AS WH#E AT LIS A
e B T AN fERR S, DA HE D BT 5 23,
BARE 2T DL Y ¥ > AN Ui R
EIINTEE S it 9 S MIEEOFREMD U .
(@ PDA P Z AT LTc e
Jifi 1 3% F2 DI AT &0 BTEIAREDALTR, i 5 -
Mootz PDA KK D LOS OENSHFF TX
%o Flo, EEFBRAMPEBIKI L. AS DOFE

EHH&tiT

flismlpg & 72 %,
Strategy & Procedure .

PDA Iz xf U TIRAR &2 7 7 — 7 )V BASHAN % 5
fri. MATERBOFAL 21T 5 Kt &l ol X—
AT DAL TT—% %277 (B4A), PDA
PASHIZ & 0 S35 Il B IR 1% 48 2> & 30 mmHg 12
TR L, FITRERESZFWIC LR LR
4B). 7o itk 2 H HOfEMgEE LT o — X T,
FEBPRIEAR N UZE B IR RE O ol & KBRSl
A ILFREE DR R 2338 BTz, itk 1 4% Rl
L7cDH b BIFRIGHFEIRBZFHN TN D,

E Rt.0)

FRAERL AR B 2 T D AR IR B D
HT =T NAREETIR, MATBIREREARIC & 2 N et
BEE2ITV. ZTORBEIER A b T TV — 2 MG
THZLNEETH D,

SCHR

1) Soma Y, Shiraishi Y, Kanazawa H, et al: Staged
transcatheter closure for atrial septal defect and
patent ductus arteriosus: A case report. Eur Heart J
Case Rep 2019; 3: ytz044.

2)Shoji S, Kanazawa H, Yanagisawa R, et al:
Percutaneous occlusion of patent ductus arteriosus
for an elderly patient with refractory congestive
heart failure. Circ Heart Fail 2018; 11: e004764.
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3. IMATENED 5 % 5 MIERHEAA I

MitraClip D%
TN BN A

XL

AR O R i Lo B M e FE A 3 O P A SRR IE O
TStz X 0 BRI EINEm Th B, ABEK
HER DT Lz vA 4 (HFEF) (26f UCi p ik
Wi 3> RAAS RIHEH, FoE TR 7V 94 &
> FH 55 38 & ARB @ & #l (sacubitril-valsartan) <2
SGLT2 fHEHDO P HUEN RN RINTEY,
HARSTALTHHEERTWD Y, — /T

HFEF 13k & L TP AR RERIETH .,

R A BT B RETE RS IE A EAEA 4 5E (FMR)
AR, RO BESERE 21T - CTh PR EL
R HFHELTWDZ ERMbR TS (B1)?,

MitraClip Z W /R ERIIR S 7 V) » 7l

IR A PABEAS A0 (MR) 12369 2 i3 %% <
FAES D5, Alfieri 51381 OB L 7z fpR D
Hiifxzstflilozh boE b Lty

1 HFrEF [C&6f LR EERARAETSEL TR
A EEFARTSEOFEITPRELICFE L TV .,

FMR : functional mitral regurgitation

FIUNKARBEARER AR NRE *2 TR 2R A R AR e TR B dr N Rl
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Wi A I B A 5 1 (edge-to-edge) &4 L,
BAFZRRES 285 LTWna Y, Z o Alfieri ¥ 0
TAT 4T &L, HiERHAEASEIZST 2
T —FNHBEHBE L THEINLZON
MitraClip T&» % (K 2), 245 FREE NIz KBEE IR
NHET7a—F L, LEPRERTEIC X EFEIC
AT D, BREBELZI—THA RLARN SN
T2 4R A& @ MitraClip % Wi iR D Fp ST e, U
FrL7ZRBTRAL 5 Z & T2 dlfd 5, +42
REIEAER TEIE Y v FRRET S, Wik
DEAETDIHEIE7 Y v Faik 3 E SEmm
RETH D, TOWRBOTREHE LTIE, OEE)
TCTOWRERTRETHDE, VT IIVEA LT
DOPWHIPHERTE D5, WA AETH VIRIERN
< ABHIR DV SRR bivd., — )5 THIE
FIRAEIT IR > TR E, fiithDE=% 1
VIUMNEETHD, FOHENMIIEEMED 3 +E
F4+OMREZHTHERETHY., EBRHFK
2 20% Ll b, AABHBHOMG DA U R 7 FERIT
HD. ETONEIEIE, TRERENRIER & SRk
RENDN— N F—AIZ LV EISE k5 Z &
MBEM LTS, AFETH 2018 4 X v i H
THE L IR o TN D,

FMR 253" 2R B e TR 2 U > T4l

FMRIZXf L CTIX Z N E THRIRIBEENR
2o T2 A3, 2018 4R 1z FMR |z MitraClip % v 72
BEEER ) FIRROEMEER L
COAPT BN Shic Y. HA R4 vl
U e 3R T T A RERHIEK 20 — 50%
DR DHERE P O BFREMIED3I +F 21T 4+ D
FMR 213 5 8 E %, VELITEM LNk it
& MitraClip S f7HE D BT E 0 £ 1), 2 4E DR
WE7re—3ni4 % RCT Th b, it
DFHELY RRA 2 N THD 2 FEMOBOALEA

BeBUT 14EMN 720 1 BE Y72 TRy BEERE
67.9% Iz %} L T MitraClip #£ T 35.8% & H &% %
% T MitraClip #f THEh SR S L7z (HR 0.53
95%CI, 0.40 — 0.70, P < 0.001) (®3%k)., % 7=
Bl RBA > FTHEHIRIE LT NONT H Y
JERTETE 46.1% 12568 L T MitraClip BE T 29.1% &
%S o> TMitraClip BETHRIER RS N2
(HR 0.62, 95%CI, 0.46 — 0.82, P < 0.001) (3
£). F7z MitaraClip 12 & © H BIER D k35
T ERRENTNWS, AR HFYEF iz & 86
% FMR 1z %t 3 % MitraClip D% 8 & it L 723t
Bk CTd 5 MITRA-FR iR ER DS & S 7z 08, fifad
@D COAPT iBr L 272 0 1 FHORH LT E i
AR AR DWW TS kT & MitraClip #£ T
BEREREPSTLLEDZ L ThoTY, ZOH
f & LT, MITRA-FR Tid & 8% o Wi 23
+oThap o AR AERY BTV V03
ATHYLVERETH > i REME R B3I 5
nTnis,

REEIVEIE S 27 V) > Tl & A T8

SRS 7 U > T X 2 IR i DIk
PMTONWTEETD, ZN2BHT 5I12iZ MR &
MAFHRRIZONWTEZ D ENRBEICRD, B4
IZ MR T & 5 & B AR BB E L OGBS ~
DA R LIz, MAKED X 51 MR DELEIZ
e BILR AT E 2 _E5- &8 (IR 2 B IR AR ]
REORELRD). KRENRSTI0~D— [0l J7 5K
HEZBRDESED, D2EVRA4EGD X 5 ITHHA
HEMROEZ NS RDZ LD, OFD
MR ORI ONEIT & - TR Y THEREZ KT
IE. TR OWA . i O & 725,

— 77 ¢ MitraClip 121% MR 34 LA S 1478
REICBT DHEENRD D ORAINTE 2 D E
BH D, —DIIEEPIE MS) THY., 5

. BAREIKT 70—F

o LHBITFICHIT B AENAIEET
AT D ARE

o U TIZRA LIZMREA A ZEM
El):

« 7V yTHBEOBRENES
o FRFMICHNTEWARR

2 MitraClip AW EMEIEFY U v Tl & TDHE
KEEBIRN 57 TO0—F L TLEFRERN TV EEFFAETSEEFIET 2FH L IVAEERTH S,
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K3 FMR [Zxt9 % MitraClip D2 (XK 4 & Y HZE5IA)
BHIEEMYE FMR (2%t 9 % MitraClip (FIDAEARS I UVULERTEZELSE S,

4 EEFHAEFTEEICIIEEEFTHEBERLARTEHOLEL EEHER)
BIERFAEFIEEICL YIERRHEA (L—TOATOR) FEABE L. MAREEEHLT S, LH

HEHROBESENS TS,

LVV : left ventricular volume (£Z%&%), LVP : left ventricular pressure (EE/T),

MR : mitral regurgitation ({S18 FESE T2 4E)

—oFOERREIIC X B ELEKTH D, MS
IZOWTCIEMi ANz 2 — A BRI E iz 2 =
Y7L, AEEMS L5 NESEELR
BHRMizEfToTnDd, —HFTAHRETRLS &b
T2 DETEIZ A TE RE AL I D72 3 D fER 03 B
b ERBFRBIZOWTIEEEAMTIIEFETE >4 5
ETHDIOE-FHLY > N THY., ZHTER
DOHiTE 2 A S AR 2 ) X8 5 T RekE
B D, HoLEY ¥ > MEARIEERA~ ORI Mk
WEEFRT D72, BT U Tl LA HERR S0 .0
T RESERESOHSEM 2 L 2T 2 L08R D
5. YT FMR (2%} L < MitraClip & i 47 L 7z
SEB] O CHEATRTH DM TERE T — X B i HE T
H otz 15 Bl amEt Ule. T & i B sl ~

TIro G TIT X DIMITEIRETIX. BT
6.9 + 4.6 — 4.2 = 3.6 mmHg (P < 0.005). Jifi &
Ik #2 A JE21.1 = 82— 11.6 = 5.6 mmHg (P <
0.001), OMR% 1.8 +0.4— 2.8+ 0.8L/% /m2 (P
< 0.001) & HERBEERD T,

iz

AETHLHEHATEE LR > TMRIZH T2
MitraClip iZ 2T H BRI S B £ % CTHRED L 72.
AR DA RITHE U TRE A 72 e B aR A3 [ T vl g &
o TNAMN, AR THI -7 & 5 Z2lifrEREe
PERERFIBNZ DN T OB EETH D Z L 2R
LCWb, AFBHEP»SOBEDO—B L7725
ZEEHmET S,
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SCHR

1) 2021 4 JCSJHFS # A4 RS A 7+ — AT v
77— M Btk - B O 2R, HARTEER S
Fx, 202143 H 26 H .
https://www.j-circ.or.jp/cms/wp-content/
uploads/2021/03/JCS2021_Tsutsui.pdf

2) Goliasch G, Bartko PE, Pavo N, et al: Refining the
prognostic impact of functional mitral regurgitation
in chronic heart failure. Eur Heart J 2018; 39 (1) :
39-46.

3) Fucci C, Sandrelli L, Pardini A, et al: Improved re-
sults with mitral valve repair using new surgical
techniques. Eur J Cardiothorac Surg 1995; 9 (11) :
621-6 discuss 626-7.

4) Stone GW, Lindenfeld J, Abraham WT, et al: Tran-
scatheter mitral-valve repair in patients with heart
failure. N Engl ] Med 2018; 379 (24) : 2307-18.

5) Obadia JF, Messika-Zeitoun D, Leurent G, et al:
Percutaneous repair or medical treatment for sec-
ondary mitral regurgitation. N Engl ] Med 2018;
379 (24): 2297-306.
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4, LVAD OiG¥EEh SR

Ak

£ E 4 B % (LVAD, left ventricular assist
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LVAD ORI R#EIL Eh TS0
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LVAD OEHRHEHEIL SN TNWDINE 5 a2 RO
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1. LVAD @ B NEssne OfERE-m1E TH 2,
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WAPEPITERERETH D,

2. JE#RFEENSEYTH DA, X Bk
Ez N sizenptiatd 5, dnEiRE,N
FEVE, JEEEREME RT3 Z & Tlisienk
BEMME TR L 9 D, Hb iR E AR T RN
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LBRIZR Y 7T REBID RN ZITEET 5,
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DHERD D,
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* BT SER S o e SRR
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— T, PLEIRESEETH HEE. HiA
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iR EAL SN TWDAENRD S,
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LVAD 25H Nz VEE) LRI A DA T
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FIERRNEOMATEIRET G S hiuX, K
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R T HEREAR A

LVAD OB N ST AR 52 Lyl
<. AN A AL E AN R X B i s
LRMEOEL, B, EEsikz g v, it
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REY)TOBEEICHE L CWD AR, bhoa—
X LT SN2 72 B A3, LA OFF A J5 AR
HWE)TIX R 0A, DENEE LN 2 FE LT
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HLNZ ER3B Y, MITEREF REHAEDES
NEERDH B, LVAD OalEEN W ENT Al Bh ik &
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i, B - RMARZE 2 DR D D,
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DTV ARLZ L., A KIFA4 2 XD
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Ll AT LIC LV ERRMBIOEERNILEE
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Bk
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LR 3 M Ol B G BR 2 i DR EUIT DWW T
TE B —AwRbRR (PV-loop) Z AW TR 5,
1IXIE @ PV loop TH 5, PV-loop 1x— A
HizB I D EBREMEEBIEOEAL 2RI
gy hLEZEbDOTHY ., ORI ALEREL,
I ZEENEER L TWD, PVloop DTH LI,
I RIBGHEIAIMILE, loop DR TT [F~DELE DR
- R/ NEEBRREOZEI AR N E (SV) T, i
KIEERZN (G BHRRABIRR (EDV). B X
O~ DR ER A WE (EDP) & 725, loop
T £ 372 00 RS AN A — Bl & (SW, stroke
work) . PHEARME - KEL e AR EICBIT
D I AR TR S G A TE WU R 1A 7 i BE AR TR
(ESPVR) ¢ ¥ u LB FITBIT B ERERA L
BRI — AR S Ak A 72 HER AR HA ) A 55 B ARk
#% (EDPVR) & PV loop TPH F U 7z AL A3 PUfE A
JEAFE MRS (PVA, pressure volume area) & WUy
AT EICHET 2 s b, S 5T, B
RAR AR & A = R I E O FE 23 A2 =8 Wall
tension % & U B R A MAFHHTL. D F D O
BB EHHBET D L SN TWD, LBR#ED

1 PV loop Simulation

R RBEAR BT A TR, ¥ ENIEBR SN I ZE R o & — IR BR B AR
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FERBH S OHIHI AN A T Impella flow ITEEZ#ib 5
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O L& KREIRFIFBRE S, KEIKLE (AOP)
HENIE R L, E£RIE QVP) 3712 AOP L v K
fii&72%, EDPE X XEDV b #E I A L.
PAV 5 X Of wall tension HFWNTIK T 5, Eid
X » PVA B K OF Wall tension D 5 7= 72 #d /N 1%
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AWTAOP X D RVIREE) 12X VFFEETEX D,
FERICEEFEETH LM O IZHMERITANVT
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2 Cardiogenic shock: Simulation

3 Cardiogenic shock with MCS
PVA £ & Uf Wall tension DA E 4 #E/ME Impella 12 & % Total support [CE YEETE S,
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R T LMT 1T 99% %2 238, [RIFRALIZ R L
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AAIVIBIOBESBEELTWS EERLT
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R4 R 1
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LMT-STEMI OHCA post E-CPR
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ECPELLA first PCI

ER stay : 7 min

Door to ECMO : 28 min
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Door to unloading : 46 min
Peak CPK : 1690 (MB : 130 IU/L)

= A

S, [R9MDMELETEH B full recover
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L723EHTd D, VA-ECMO 4.0 L/min & Impella
2.0 L/min OfLAEDHEIZE Y. AOP /% 94 mmHg
O & HJE T LVP X I #1 3 mmHg,  $X 58 i 2
mmHg HIFEEBR L IRETH -T2, ZD L X,
BiEh FiZ PVA B KO wall tension 1ZIFIEE v DIk
RBTHY. ZBBOMREDIRELEX bND, JiE
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ACS Iz B\ T Impella # R EA T 5 A=
total support FHLX, FEEFRIZB N TH YA
RE/NT B ENARETHI EEZBND, &
TeME kB SO T EERLEMEY 3 v 71280 T
%, §4¥1o> ECPELLA &8 X 514372 4 S fliBh
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Perioperative management of hypertrophic cardiomyopathy
for patients undergoing noncardiac surgery
— Perioperative management of HCM —

Takeshi Omae, MD™*, Keith A Candiotti, MD*?, Keito Koh, MD**,
Masateru Kumemura, MD**, Sonoko Sakuraba, MD*!, Chie Iwatsubo, MD**,
Mariko Yasui, MD*', Yosuke Katsuda, MD*!

Abstract

This report reviews current knowledge concerning
the pathophysiology, hemodynamics, and periopera-
tive management of hypertrophic cardiomyopathy
(HCM). HCM is a primary myocardial disease that
causes ventricular hypertrophy. This condition oc-
curs in at least 1 per 200 individuals in the general
population, and many patients with HCM have a
family history of HCM inherited in an autosomal
dominant pattern. HCM can cause atrial fibrillation,
heart failure, and sudden death with ventricular
fibrillation. The incidence of perioperative complica-
tions increases in correlation with moderate or se-
vere mitral regurgitation, significant left ventricular
outflow tract (LVOT) pressure gradient, heart fail-
ure with reduced ejection fraction (EF), and heart
failure with preserved EF. Patients with HCM
should be handled in a manner similar to that used
in case of patients with aortic stenosis. The manage-
ment of hemodynamic status ranges from minimally
invasive monitoring for mild cases to monitoring us-
ing transesophageal echocardiography (TEE) for
severe cases. TEE is useful for patients with HCM
as it can evaluate morphometric images and systolic
and diastolic function. The severity of HCM and
LVOT obstruction is correlated with the incidence
of cardiovascular complications. Perioperative man-
agement should also be based on the pathophysio-
logical knowledge of HCM.

keywords: Hypertrophic obstructive cardiomyopa-
thy, systolic anterior motion of the mi-

tral valve, atrial fibrillation, transe-
sophageal echocardiography, left ven-
tricular outflow tract obstruction

Introduction

Hypertrophic cardiomyopathy (HCM) is a primary
myocardial disease causing ventricular hypertrophy.
This condition occurs in at least 1 per 200 individu-
als in the general population and is believed to be
more common than previously reported.”? HCM
can cause atrial fibrillation (AF), heart failure, and
sudden death with ventricular fibrillation (VF).?*
The present report reviews the current knowledge
concerning the pathophysiology, hemodynamics, and
perioperative management of HCM.”

Characteristics of HCM

HCM is defined as “left or right ventricular hyper-
trophy or both with asymmetric interventricular
septal hypertrophy.” HCM can present at any
age.” ™ It is a myocardial disorder that causes
structural and functional abnormalities in the myo-
cardium, with no evidence of coronary artery dis-
ease, hypertension, valvular disease, or congenital
cardiac disease that can elucidate these abnormali-
ties. Many patients with HCM are asymptomatic or
experience disability for a long time with little or no
need for major medical intervention.” ™ ™’ Many pa-
tients with HCM have a family history of HCM in-
herited in an autosomal dominant pattern—that is,
approximately 60% of patients with HCM have a
family history of autosomal dominant inheritance,
and genetic mutations of sarcomeres that comprise

*1Department of Anesthesiology and Pain Clinic, Juntendo University Shizuoka Hospital

*2 Department of Anesthesiology, Jackson Memorial Hospital
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the myocardial contractile units occur in 40%—-60%
of these patients.” Of the 1,400 types of gene mu-
tations, more than 11 mutations are reported to
cause HCM.""* Particularly, mutations in the myo-
sin-binding protein C3 and myosin heavy chain are
the most common.’”"' The genetic mutation of sar-
comeres damages the protein that forms said sarco-
meres or causes malfunction of the amino acid se-
quence. These malfunctions lead to structural
anomalies of the sarcomere, increased calcium sen-
sitivity, and decreased activity of adenosine triphos-
phatase (Figure 1).” Consecutively, the activation
of the signaling pathway involving myocardial hy-
pertrophy or fibrosis and functional disorders of mi-
tochondria cause pathomorphological disor-
ders.lZ) ~17)

In the clinical setting, HCM has been defined as
left myocardial thickness with a maximum diameter
of 15 mm or more or more than 13 mm in patients
with a family history of HCM.'” ~ *'® Depending
on the hypertrophied segment and extent of left
ventricular (LV) involvement, the obstruction site
and severity vary. HCM is often assessed according
to the Japanese Circulation Society 2018 guidelines
on the diagnosis and treatment of cardiomyopathies,

which rely on comprehending the mode of hypertro-
phy and histological findings,'”” ~ " "and known
types as follows: (1) LV outflow tract (LVOT) ob-
struction (LVOTO) type [hypertrophic obstructive
cardiomyopathy (HOCM)], (2) midventricular ob-
struction type, (3) apical hypertrophic type, (4)
LVOT nonobstructive type, and (5) dilated phase of
HCM. Conversely, to understand the perioperative
pathological status of this condition, it is more useful
to differentiate between HOCM with LVOTO, such
as an LV outflow gradient, and hypertrophic nonob-
structive cardiomyopathy, which is not associated
with an LV outflow gradient. HOCM is defined as a
systolic pressure gradient in the LVOT of 30 mmHg
or greater whether at rest or while exercising.'” ~ "
HOCM accounts for approximately 25% of all HCM
cases.” Maron reported that the risks of heart fail-
ure-related clinical deterioration and death were
greater among patients aged 50 years or more than
in those aged less than 50 years.” Recent studies
from regional or community-based cohorts with
HCM reported that the overall annual mortality
rates were substantially lower (approximately
0.5%), which do not differ from those of the general
adult population.” %120

Figure 1

Locations of genes within the cardiac sarcomere known to cause hypertrophic cardiomyopathy. The preva-
lence of every gene (derived from data of unrelated hypertrophic cardiomyopathy probands with positive ge-
notyping) is shown in parentheses. Used with permission from Maron et al.
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History of present illness

The clinical picture of patients with HCM ranges
from having no limitations in activities of daily living
to presenting with end-stage heart failure. Patients
with HCM are often asymptomatic and do not re-
quire major medical intervention.””*® Detection of
HCM preoperatively in asymptomatic patients with-
out manifestations, including systolic murmurs and
heart failure symptoms (e.g., dyspnea, edema), is
challenging. ' *® The severity of HCM is evaluated
according to symptoms, presence/absence of ar-
rhythmia, and prior hospitalization. Patients with
dyspnea or palpitation only on exertion are consid-
ered to have mild HCM. Patients with severe HCM
present with symptoms such as orthopnea, syncopal
attacks, and edema (Table 1).

Evaluating heart failure prior to surgery is essen-
tial for the selection of appropriate monitoring mea-
sures according to disease severity. The severity of
HCM and LVOTO is reportedly correlated with the
incidence of cardiovascular complications, including
myocardial ischemia, arrhythmia, and congestive
heart failure.’®"***?” In addition to understanding
the family history, it is even more important to de-
termine patients’ symptoms and general condition.
Medical history—such as the presence/absence of
arrhythmia, past cerebral infarction, heart failure,

and use of oral medicines—should also be record-
ed 27) ~ 29)

Complications attributable to HCM can progress in
patients through one or more pathways. The leading
cause of death in patients with HCM is sudden death
that is almost always due to VF or ventricular tachy-
cardia (VT), progressive heart failure, and cerebral
thromboembolism caused by AF.? 101830 ~3) gyq.
den death can occur from infancy to old age, often in
asymptomatic young patients."” Death is caused by
heart failure more frequently among elderly individ-
uals with HCM in whom the condition occasionally
progresses to the dilated phase.*® Cerebral throm-
boembolism is also more frequently noted among el-
derly individuals.*” For patients with HCM resusci-
tated from VF or sustained VT, an implantable car-
dioverter-defibrillator (ICD) is indicated. In ICD re-
cipients, the timing of device placement and the pre-
vious history of ICD shock delivery should be deter-
mined. AF with a risk of progressive heart failure
symptoms and thromboembolism occurs in 20% of
patients, and HCM with LVOTO is unfavorable as
mortality increases 1.6-fold in patients with an LV
pressure gradient of more than 30 mmHg. *®

Preoperative evaluation

Electrocardiography

Electrocardiogram (ECG) is a sensitive and useful
means of diagnosis, especially in case of some ECG
abnormalities such as abnormal Q-waves, ST-
T-wave changes, inverted T-waves, and high- volt-
age QRS complexes on the LV side may be present

Table 1 Classification of the severity of hypertrophic cardiomyopathy

New York Heart

Hist f hospitalizati .
istory of hospitalization Risk of

Association Functional Arrhythmia for heart failure or
e . sudden death
Classification arhythmia
Mild I None or sporadic (—) (—)
arrhythmia
Non-sustained ventricular
Mild to I tachycardia. or Single (+)
moderate supraventricular
tachyarrhythmias
Sustained ventricular
Moderate II—1v tachycardia or ventricular ~ Two times or higher (+)
fibrillation
Two times or higher, or
. . continuous infusion of
Sustained ventricular anti-arrhvthmic drue. use
Severe v tachycardia or ventricular v & (+)

fibrillation

of ventricular assist
device, or indication of
transplantation
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in 75%-96% of patients with HCM.*” Because ECG
findings are somewhat associated with morphologi-
cal type, severity, and stage of HCM, ECGs are
helpful in determining the pathologic condition of
patients with HCM.'?"*®

Furthermore, these patients show a lower blood
flow per myocardial mass even at rest in comparison
to healthy persons and can develop chest pain and
ST-T-wave changes on ECG on exertion.””'¥ Thus,
preoperative ECGs are useful for detecting periop-
erative abnormalities, including myocardial isch-
emia. Additionally, 50%-85% of patients with HCM
have ventricular premature contraction, 20%—-28%
show nonsustained VT (NSVT) on Holter record-
ings, 30%-50% have atrial tachycardia, and 5%—
15% have paroxysmal AF. * ~*¥ The American
College of Cardiology/American Heart Association
guidelines recommend that a Holter recording of
more than 48 h be conducted once a year. ¥

Echocardiography

Morphometric evaluation

The presence and severity of LVOTO decisively
influence perioperative management. > ** Echocar-
diographic findings suggesting LVOTO include sys-
tolic anterior motion (SAM) of the mitral valve and
mid-systolic semi-closure of the aortic valve. Previ-
ously, it was believed that outflow velocity increas-
es during early systole, while SAM occurs because
of Venturi effects, causing the mitral valve to con-

tact the ventricular septum in a narrowed outflow
tract. **” ~*¥ Thus, blood flow in the LVOT is dis-
turbed during mid-to-late systole, resulting in a
pressure gradient.®" *”*® At present, the mecha-
nism of SAM and LVOTO is explained as follows:
(1) the anterior mitral valve deviates into the LVOT
because of the deviation of the pupillary muscle and
subsequent translation of the mitral valve at systole,
(2) redundancy of the anterior mitral leaflet tip oc-
curs, and (3) SAM and LVOTO occur because of
the deviation of the anterior mitral valve to the
LVOT as a result of translation of the mitral complex
and flow-drag pushing mechanism."” ~ *" Mitral re-
gurgitation (MR) is frequently observed to accom-
pany LVOTO, and regurgitation should be evaluat-
ed.*” (Figure 2). Reports have shown that LVOTO
occurs in approximately 25% of all patients with
HCM and the pressure gradient increases by exces-
sive contraction of the LV, a decrease in preload, and
a decrease in afterload.”” *” *® If the blood flow
through the LVOT is visualized as mosaic signals
using color Doppler imaging, then fast flow through
the site (i.e., LVOTO) should be suspected. Maxi-
mal flow velocity as measured at the LVOT using
continuous-wave Doppler imaging is extremely use-
ful for estimating the maximal pressure gradient;
thus, the severity of narrowing can be evaluated
(Figures 3A, 3B)."” Mitral valve prolapse is often
a complication of HCM.'”"*® Abnormalities of the
mitral valve are detected in two-thirds of patients

Figure 2

Systolic anterior motion (SAM) of the mitral valve with and without color Doppler. Transesophageal echocar-
diography (TEE) image. LVOT = left ventricular outflow tract. Used with permission from Hensley et al.
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(B)

Figure 3

(A) Mid- to late-peaking systolic, dagger-shaped profile in a patient with hypertrophic cardiomyopathy [con-
tinuous-wave Doppler; transgastric long-axis (TG-LAX) view, transesophageal echocardiography (TEE)
consistent with a subvalvular, dynamic left ventricular outflow obstruction].

(B) Continuous-wave Doppler of a patient with severe aortic stenosis with fixed obstruction. Early-systolic
peaking, parabolic-shaped profile of a patient with severe aortic stenosis. Deep TG-LAX view. TEE image.

Used with permission from Hensley et al.

with HCM; however, antibiotic prophylaxis is not
necessary for these patients.” The incidence of
perioperative complications is expected to increase
when moderate or severe MR caused by the SAM of
the mitral valve (vena contracta = 3 mm) and de-
creased LV contractility [ejection fraction (EF) <
45%-50%] are present. Patients with HCM compli-
cated by AF should be examined for the presence of

left atrial thrombi. **
Diastolic function

The evaluation of diastolic disorders is important
for the assessment of elevated LV end-diastolic
pressure.”” ~ *® Diastolic function and compliance
are decreased in HCM because of thickened LV
myocardium and increased fibrous tissue, resulting
in diastolic impairment in approximately 80% of pa-
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tients with HCM.*® ~ *® Thickening of the myocar-
dial wall and fibrosis of the myocardial tissue mainly
exacerbate stiffness during the late diastolic phase.”
Another cause of diastolic dysfunction in HCM is
delayed relaxation as a result of the disrupted calci-
um ion intake in the sarcoplasmic reticulum.”” Cal-
cium ions bound to troponin C, a contraction-regu-
lating protein, during the transitional period from
the systolic to the diastolic phase are incorporated
by the sarcoplasmic reticula; thus, interactions be-
tween actin and myosin are prevented, resulting in
relaxation.®”” ®” This process also disrupts HCM,
thereby affecting diastolic function during the early
diastolic phase.

Typically, abnormal LV inflow on echocardiograms
in patients with HCM appears as a relaxation disor-
der characterized by a decreased peak early diastol-
ic LV filling velocity (E-wave), prolonged decelera-
tion time, and increased T-wave amplitude [peak
early diastolic LV filling velocity/peak atrial filling
velocity ratio (E/A)< 1]. Conversely, progressively
decreasing diastolic function results in pseudonor-
malization (E/A > 1).°”" % Threfore, tissue Doppler
imaging, pulmonary venous blood flow waveforms,
tricuspid regurgitant velocity, and LV volume index
should be combined to differentiate this from the
more common type of HCM. However, the incidence
of perioperative complications is likely to increase
when the following findings are obtained: LV dia-
stolic dysfunction [E/A > 1.7, isovolumetric relax-
ation time (IVRT)< 90 ms, deceleration time
(DT)< 140 ms, S/D < 0.8].""

Systolic function

LV contraction in HCM is powerful and can often
become excessive.””* However, LV contractility is
diffusely decreased with progression to the dilated
phase of HCM, which is defined as an left ventricu-
lar ejection fraction (LVEF) that provides an indica-
tion of systolic function of less than 50% at rest, i.e.,
the end-stage of HCM.*® %" Impaired systolic
function causes cavity dilation, and wall thickness at
this stage is a risk factor for arrhythmic sudden
death. 36), 66), 67)

Coronary flow reserve

Anginal pain often occurs in patients with HCM
despite the absence of stenotic lesions in coronary
angiography.”” As the myocardial oxygen demand
associated with myocardial hypertrophy increases,
the oxygen supply decreases, causing a disruption in
the supply—demand balance, thereby resulting in
relatively high susceptibility to myocardial ischemia;
this, in turn, causes impaired relaxation of the myo-

cardium.®® As a result, elevated LV diastolic pres-
sure and decreased coronary perfusion pressure
promote a vicious cycle of further aggravation of
myocardial ischemia and progressive myocardial
damage.

Perioperative management

Perioperative cardiovascular events may develop in
60% of patients with HCM.*” A retrospective study
of noncardiac surgery reported a 4.2% increase in
the composite endpoint of myocardial infarction and
death in the HCM group relative to in the control
group.””Patients with HCM, particularly the ob-
structive type, should be managed in a manner sim-
ilar to that used in case of patients with aortic steno-
sis.* Maintenance of specifically, afterload, heart
rate, and sinus rhythm is important. * Anesthetic
drugs inhibiting cardiac contractility and having only
minimal effects on preload and afterload are desir-
able. All volatile anesthetic drugs inhibit cardiac
systolic function. However, isoflurane and desflu-
rane tend to increase the heart rate while exerting
potent vasodilatory actions. Additionally, desflurane
may cause sympathomimetic tachycardia and hyper-
tension during the induction of anesthesia.” Con-
versely, sevoflurane has less influence on vascular
resistance than isoflurane and desflurane, with vir-
tually no associated increase in heart rate.® There-
fore, sevoflurane is the most suitable for patients
with HCM. Although nitrous oxide inhibits cardiac
contractility, it also enhances sympathetic nervous
system activity and may result in increased pulmo-
nary artery pressure.” Meanwhile, propofol has a
lower inhibitory action on cardiac contractility and
decreases preload and afterload by approximately
20%.™"~™ As propofol may cause symptoms similar
to those of propofol infusion syndrome, particularly
in patients with HCM in whom it can be associated
with congenitally abnormal fatty acid metabolism,
hypovolemia should be carefully avoided.” ™ More-
over, a reduced afterload, increased heart rate, and
the presence of arrhythmia may exacerbate LVOTO,
resulting in hemodynamic collapse. In contrast, in-
creased contractility (e.g., light anesthesia) and re-
duced preload (e.g., bleeding) may result in the
worsening of LVOTO. Therefore, volume resuscita-
tion and vasoconstrictor agents and not inotropic or
chronotropic agents should be administered to pa-
tients when hypotension occurs. Increased contrac-
tility and tachycardia associated with an increased
sympathetic tone should be treated with an addition-
al anesthetic agent.”" *¥
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Postoperative pain increases sympathetic activi-
ties, thereby exacerbating hemodynamic conditions;
therefore, controlling pain is necessary. Because
HCM is associated with reduced LV diastolic func-
tion, such patients are highly likely to depend upon
diastolic compliance. Therefore, maintaining the pa-
tient in sinus rhythm is essential.”” **

Several reports have described the use of general
and regional anesthesia in patients with HCM. Wood
et al. investigated the effects of anesthetic methods
on the incidence of hypotension in patients undergo-
ing proximal femoral fracture repair and reported
that the incidence of hypotension was higher in con-
junction with general anesthesia than with spinal—
epidural anesthesia; however, such did not signifi-
cantly differ between patients undergoing spinal an-
esthesia and those undergoing epidural anesthe-
sia.” Both epidural and spinal anesthesia inhibit the
stress-induced excessive contraction of the heart by
blocking the sympathetic nervous system. Reports
indicate that epidural anesthesia is useful for pa-
tients with HOCM who are surgically treated.””
However, these types of anesthesia are very likely
to decrease the afterload by dilating the peripheral
blood vessels. Therefore, epidural and spinal anes-
thesia should be administered with due caution in
patients with HOCM. Nerve blocks minimally influ-
ence preload and afterload and should, therefore, be
considered as anesthetic options where indicated.”
Yamazaki et al. reported the successful use of
femoral nerve block for the fixation of an intra-
capsular fracture of the femoral neck in a patient
with severe HOCM.” Considering the occurrence
of hypotension regardless of the anesthetic method,
effective measures to guard against hypotension
should be taken. Specifically, hemodynamics should
be stabilized with the use of volume loading and va-
soconstrictive agents.”” **

Monitoring

Appropriate perioperative monitoring measures
should be determined based on the severity of
HCM, LVOTO or nonobstructive type, presence/ab-
sence of symptoms, degree of surgical invasiveness,
and complications (e.g., Revised Cardiac Risk Index
value).”*¥* 8V For patients with mild HCM, direct
invasive arterial pressure monitoring should be con-
ducted and the standard monitoring measures spec-
ified in the Monitoring Guideline for Safe Anesthe-
sia by the Japanese Society of Anesthesiologists
should be applied. Indicators for evaluating volume
loads include dynamic (e.g., stroke volume variation,
pleth variability index, and pulse pressure variation)

and static [e.g., central venous pressure (CVP) and
pulmonary capillary wedge pressure (PCWP)] pa-
rameters.®” A meta-analysis comparing dynamic and
static indicators to accurately predict fluid respon-
siveness reported that dynamic indicators were
more reliable than static indicators.®*” Conversely,
Eskesen et al. evaluated dynamic indicators ob-
tained under general anesthesia, mechanical ventila-
tion (tidal volume > 8 mL/kg and positive end-expi-
ratory pressure < 5 cmH,0), and sinus rhythm and
reported that such dynamic indicators were applica-
ble to only 39% of patients. Further, they suggested
that the number of applicable patients was reduced
further when the following conditions that may re-
duce the accuracy of indicators were excluded: use
of vasoconstrictive agents, thoracotomy, and laparo-
scopic surgery.” For patients with such conditions,
CVP should be used to assess preloads. The mainte-
nance of afterload is also important for patients with
HCM."” *¥ Determining afterload requires cardiac
output (CO) measurements. The traditional ther-
modilution technique using a pulmonary artery
catheter has been the gold standard for measuring
CO.**” However, the application of a pulmonary
artery catheter is limited in selected patients be-
cause pulmonary artery catheterization is associated
with several complications and does not significantly
improve vital prognosis.®® Because arterial pres-
sure- based CO monitoring is minimally invasive
and useful to assess cardiac function, it is useful for
the perioperative management of mild HCM.*”
However, the accuracy of CO monitoring is reported
% Because CO is de-
creased when SAM develops and LVOT is even
more narrowed in patients with HCM of the LVOTO
type, CO measurement with arterial pressure-based
CO monitoring may become more difficult to com-
plete.

Transesophageal echocardiography (TEE) has an
accuracy similar to that of the thermodilution tech-
nique in measuring CO and has been used as the
reference method in recent years.*"*” Therefore,
CO in patients with severe HCM should be mea-
sured using TEE or the thermodilution technique.
Because TEE can provide morphological images of
the heart, the presence and degree of LVOT and mi-
tral valve SAM can be identified and the severity
and hemodynamic state can be determined. More-
over, echocardiographic evaluation includes (1)
greater than 30 mmHg peak pressure gradient, (2)
depressed LV systolic function with EF of less than
50%, and (3) restrictive diastolic dysfunction using

to be low in cases of low CO.
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transmitral Doppler flow (TMDF) and pulmonary
venous Doppler flow (PVDF) velocity profile [early-
to-late TMDF velocities (E/A > 1.7), isovolumic re-
laxation time < 90 ms, deceleration time < 140 ms,
PVDF systolic velocity to diastolic velocity (S/D)<
0.8].""

For patients with a much higher risk, securing a
central line catheter should also be considered when
administering cardiovascular agents.*” The central
venous route allows for the measurement of CVP
and oxygen saturation and, thus, for the assessment
of oxygen supply— demand balance.*”” Although right
ventricular diastolic and right atrial pressures are
often within the normal ranges upon pulmonary ar-
tery catheterization, pulmonary arterial wedge pres-
sure (PAWP) could be elevated, reflecting an in-
creased LV filling pressure. If MR worsens along
with SAM, a V-wave may be confirmed from the
PAWP waveform.”™ The true volume status may be
overestimated by PCWP due to reduced diastolic
compliance.” Secondary pulmonary hypertension
develops in patients with LVOTO and persistently
elevated LV filling pressure. CO is decreased in pa-
tients with aggravated LVOTO and those with dia-
stolic-phase HCM.*® TEE is beneficial for patients
with HCM as it can not only evaluate LVOTO, SAM,
and MR but also confirm the effects of therapy.*”*®
The distance between the ventricular septum and
mitral valve in the long-axis view of the aortic valve
should be determined for evaluating the LVOT.*®
Blood flow velocity in areas including the narrowed
portion is determined in the long-axis view of the
cardiac apex using continuous-wave Doppler imag-
ing.*”" “”*¥ The LV outflow gradient is then calcu-
lated from the maximum velocity using the simpli-
fied Bernoulli equation. Also, the LV end-diastolic
diameter and EF are obtained to evaluate preload
and cardiac contractility, respectively. Recording LV
inflow and pulmonary artery flow using pulsed Dop-
pler imaging is useful for evaluating diastolic disor-
ders. Myocardial ischemia can be detected using
TEE; therefore, early changes in these parameters
may be important and recognizable on ECGs.* ~ "

Perioperative crisis management

LVOTO

Patients are likely to present with perioperative
enhanced cardiac contractility and reductions in
preload and afterload and may develop altered cir-
culation dynamics resulting from LVOTO aggrava-
tion. *” Of note, CO decreases and PAWP increases
in patients with pulmonary artery catheters. TEE

can confirm a reduced LV end-diastolic diameter as
well as increased LVEF, SAM, LVOTO, and MR. In-
terventions for LVOTO are required when the pres-
sure gradient in the LVOT is 50 mmHg or more.*”
Causes of hypercontractility during the periopera-
tive period include light anesthesia as well as the ac-
tivation of the sympathetic nervous system by surgi-
cal stress, which increases the levels of circulating
catecholamine.*” " ** Beta-adrenergic stimulation
can also cause LVOTO.*" *”"*¥ Anesthetic medica-
tions should be added when anesthesia seems too
light. When sympathetic nervous system stimulation
is suspected, beta-blocker therapy should be admin-
istered, and the inotropic drug dose should be re-
duced or medication discontinued.*”" *”**"*® When
LVOTO occurs in patients with HCM, both the pre-
load and afterload should be increased and inotropic
drugs should be decreased. Preload could increase
the LV end-diastolic diameter, limited catechol-
amine administration could limit the deviation of mi-
tral complex due to the suppression of the velocity
of flow from the outflow tract, and increased after-
load could reduce LV contractility.*”*”**"*® Periop-
erative decreases in the preload can be caused by
bleeding as well as by diuretics or nitrates. Fluid in-
fusion or blood transfusion loading should be applied
if the TEE indicates a decreased preload. Converse-
ly, diastolic function is often impaired in HCM."?"'¥
Therefore, strict fluid management is required be-
cause excessive infusion loading can trigger heart
failure. Known causes of reduced perioperative af-
terload include anesthesia and vasodilatory drugs,
but a vasoconstrictor should be administered when a
decreased afterload is considered to be the
cause.'” *® % Cibenzoline exerts a negative inotro-
pic action and improves diastolic function and
should, thus, be administered if excessive contrac-
tion persists despite the use of such thera-

40,9919 Tyrygs such as landiolol and esmolol

pies.
exert beta-blocker effects and, because calci-
um-channel blockers exert negative inotropic and
chronotropic actions, they are suitable in the treat-
ment of LVOTO."”
VT or VF

Sudden death associated with ventricular arrhyth-
mia accounts for approximately half of all the deaths
among patients with HCM. High-risk factors for
sudden death include a history of cardiac arrest or
cardiac tachycardia, a family history of sudden
death, previous unexplained syncope, NSVT, a de-
creased pressure response in exercise tests, and an
LV wall thickness of 30 mm or less (Table 2).”
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Ventricular hypertrophy characterized by myocardi-
al disarray due to genetic mutations and ischemia
caused by hypertrophic myocardial fibrosis due to
apoptosis in patients with HCM could cause a non-
uniform refractory phase and decreased myocardial
conduction capacity. As a result, regional re-entry
precipitates the development of VE.” An external
defibrillator should be made available for patients
with an implantable ICD and those at a high risk of
developing VT or VE.*” Generally, transcutaneous
pads are placed anteroapically or anteroposteriorly.
In contrast, it is difficult to place the transcutaneous
pads anteroapically or anteroposteriorly in surgeries
concerning the chest and cardiovascular system as
well as that performed in a prone position. In these
cases, the transcutaneous pads should be placed lat-
erally or in a position that disturbs the operation
field and puts the heart. Care should be taken to en-
sure the pads are not within 4-5 cm of the ICD.

Table 2 Risk factors for sudden death

Secondary prevention
+ Cardiac arrest or sustained ventricular tachycardia
Conventional primary prevention risk markers
+ Family history of sudden death due to hypertro-
phic cardiomyopathy
+ Unexplained recent syncope
+ Multiple repetitive non-sustained ventricular
tachycardia
+ Hypotensive or attenuated blood pressure re-
sponse to exercise
- Massive left-ventricular hypertrophy (thickness,
> 30 mm®*)
- Extensive and diffuse late gadolinium enhance-
ment
Potential high-risk subsets for primary prevention
- End-stage phaze (ejection fraction <50%)
+ Left-ventricular apical aneurysm and scarring
Potential arbitrators for primary prevention T
- Substantial left-ventricular outflow gradient at
rest
+ Alcohol septal ablation
+ Multiple sarcomere mutations
+ Modifiable
- Intense competitive sports
+ Coronary artery disease

* Or the equivalent in children according to body size.
T To arbitrate decision-making about implantable
defibrillators in patients for whom risk level remains
ambiguous after assessment by the conventional risk
factor algorithm. ECG=electrocardiogram. From
Barry ] Maron et al., with permission.

Amiodarone and beta-blockers can effectively treat
ventricular arrhythmias because most affected pa-
tients have favorable atrioventricular conduction ca-
pacities without decreased cardiac contractility.
However, prophylactic amiodarone is not recom-
mended because protection against potential toxic
effects in the long-term is required.'” Prophylaxis
with beta-blockers is also not supported by evi-
dence.”” Epinephrine is contraindicated when pa-
tients with HCM require cardiopulmonary resusci-
tation after cardiac arrest because inotropic drugs
can exacerbate LVOTO, diastolic dysfunction, and
myocardial ischemia.”

AF

Approximately 20%-25% of patients with HCM
have a history of paroxysmal or chronic AF.”

HCM is often complicated by diastolic disorders.
There are no available data specific to HCM that
have defined the relative benefits of rate versus
rhythm control. Heart rates in patients with per-
sistent or chronic AF are controlled with
amiodarone, beta-blockers, or calcium-channel
blockers to stabilize LV diastolic filling time."®"**
However, digitalis is contraindicated as it can en-
hance cardiac contraction.”

New perioperative onset of AF (NOAF) in patients
with HCM requires therapeutic intervention with
methods similar to those adopted to treat chronic
AF. The “atrial kick” is lost and CO is reduced by
20%-30% in patients with NOAF.""” Sinus rhythm
is beneficial when maintained or restored and is rec-
ommended for patients with HCM, although the rel-
ative benefits of rate versus rhythm control remain
unknown. Sinus rhythm should be restored in pa-
tients who develop NOAF via direct current or phar-
macological cardioversion with amiodarone, pro-
cainamide, flecainide, dofetilide, ibutilide, or
propafenone.'”® ¥ Rate control with pharmacologi-
cal agents is recommended when conversion of sinus
rhythm is difficult. Beta-blockers, nondihydropyri-
dine calcium-channel blockers, and amiodarone are
suggested as methods to increase the diastolic filling
time of the LV, but hemodynamically unstable cases
should be monitored as these drugs have cardiode-
pressant actions.”” ~ ' Rate control therapy with
beta-blockers, calcium- channel blockers, and
amiodarone is recommended in patients with stable
hemodynamics.m)'105)‘106)

Conclusion

Patients with HCM have myocardial abnormalities.
Basic pathology involves abnormally hypertrophic
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myocardium and decreased LV diastolic function.
LVOTO is a secondary finding associated with ab-
normally thickened interventricular septum. Mitral
valve SAM is caused by deviation of the mitral com-
plex at systole because of a flow-drag pushing mech-
anism in the LVOT. The severity of HCM is deter-
mined based on symptoms, the presence of arrhyth-
mia, and prior hospitalization. The management of
hemodynamic status ranges from minimally invasive
monitoring for mild cases to monitoring using TEE
that provides morphological evaluation in severe
cases. Perioperative management should also be
based on the pathophysiological knowledge of HCM.
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A case of pulmonary artery sarcoma resection that developed circulatory collapse
during induction of anesthesia.

Motoshi Takada*

*Daiyukai General Hospital Dep of Anesthesia

Pulmonary artery sarcoma is a rare neoplasm with
poor prognosis. Surgical resection may be performed,
but the fatal hemodynamic collapse can occur during
anesthesia induction. Case: A 70-year-old man felt
dyspnea 3 months before the surgery. The space-occu-
pying lesion in the pulmonary trunk was found, but his
hemodynamics was maintained with 0.5 pg/kg/min of
dobutamine, and the NYHA functional class was III.
During induction of anesthesia, his hemodynamics
collapsed, and the VA-ECMO (veno-arterial extracor-
poreal membrane oxygenation) was applied. The oper-
ation was performed, but the VA-ECMO was needed

to maintain his hemodynamics after cardiopulmonary
bypass, and he died on post-operative day 7. Prediction
of hemodynamic collapse preoperatively is difficult.
Therefore, the choice of anesthetic agents should be
considered which would not change the systemic vas-
cular resistance like ketamine. And also, noradrena-
line should be used to maintain systemic vascular re-
sistance and prevent hemodynamic collapse. More-
over, sheaths should be placed before induction of an-
esthesia so that VA-ECMO can be installed immedi-
ately when hemodynamic collapse occurs.

(CircCont 42: 31 ~ 35, 2021)
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A case of intraoperative acute myocardial infarction in low risk ophthalmic surgery

Tetsuhiro Fujiyoshi*'| Itsuka Sakata*', Shoko Nakayama*?,
Kiyokazu Abe*?, Ken Yamaura*?

*! Department of Anesthesiology and Critical Care Medicine, Kyushu University Hospital, Fukuoka, Japan,
*? Operation Rooms, Kyushu University Hospital, Fukuoka, Japan,
** Department of Anesthesiology and Critical Care Medicine, Kyushu University, Fukuoka, Japan

Ophthalmic surgery belongs to a low risk group for
perioperative cardiac complication. A 70s year-old
male received a right ophthalmectomy for conjunctival
spinous cell carcinoma with general anesthesia. No re-
markable findings was on his preoperative examina-
tion. During the operation, a bundle branch block and
ST elevation were occurred. After the operation, he

felt chest discomfort and ST re-elevated. He was
treated for acute coronary syndrome Type-I due to
plaque and thrombus. Although we estimated that his
preoperative physical condition was good, it was found
that he felt chest pain some times by the further inter-
view. Accurate preoperative evaluation might indicate
the risk of cardiac complication.

(CircCont 42: 36 ~ 40, 2021)
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TL7.

REOE"WHHEILENE L, FEHLO
A K2 ShanShan 134 < THEE LW EREH D h
L AN NCHENRTIToT<NE LKL, ZZ
BREIZETHEKRLL, HARDL S KANENRIC
Ko L ZIFATHNTIT-IEE T LR, 1F1IC
. HEED S KT R4 D Young 1IZBRES A

OF/EV EBMAERA > T<NELELL.
Juan 12 JE A iV T ., Er s Zhz
FUOEREI o RF =K |72 SAD
FHETHTRLTINE L, HIDTERSEA
Loz ER b T —EER bR nEETY,
P74 ZIIFHABDOL AN T 064 <HY
EF9, KANERBHEROREX LD, T—AVRIA
BRENWANWLRBIEILIT> T a7 kAR %
HAMLELR, . FEHOA—NN—<—4 v
MZb—#IZIT> TREDOBEREH XSG>T
DHLELRE, FIFIET7T AY D ANICHRAKT
AARDBER DTN TERRDAHENDS & THAFRE
TLE(E2),

WRIZOWT

i« PRER AR FERIFZE 7 Tl Caveolin 2 5 — <
IZHFRERB Z b TWwEd, Caveolin I M5
B I OEAKIITHME U fifaic W CERE R &
BRI TIEE VR T, IRE T OREERFET
3. 7 X A4 7D 5 b Caveolin-1 i&. caveolin
scaffolding domain (CSD) 4~ L C¥ 741 &
HEERL, filaoy 7 inEzflE L Tng
o KA EITHLEDRIITEEFRATLE
B TREHD Ttz % O HIT Hemal Je4205 3
ODTuY 7 MZOWTT LB LTLEEIN
F LTz, FLAOWIZET —=Th Dt & B
FENn 2y 7T v 7L TLKEE>TH TN
NHEBEZE WD DT L 72, Hutchinson-Gilford
Progeria Syndrome (7’1 ¥ = V) 7iEERE) (T3
DIFRIZEHICEINE Lz, 7u Yy = ) TIERR
IR B TR 2IRRE &5 FEMER T,
Caveolin-1 Iz DO 7L — ALY 7 NERNFEK

B2 Juan FEYDYJARRAT 4 F—, BERNLLTNTFHEY THM,
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D1IHOELEINTVET, RRTIXEEND
%%@é%@%%@m%Aﬁb iﬁﬁéﬂ%b

SAETLEYT., BERENZ iz, 7a¥=070
B IRAEA b v v BT e A D 2 P - SR A R T
PP RO H RS BRI~ AE - B0 U C RS
B2 3% OB IRREIL & 1% F e 2 Eik e M E %
FoTWET, 2 TZOHBEEB IO E
DK X 7238 Caveolin-1 Bz 1 DZE B -
TW5 LG AT, Caveolin-1 x2S EANM
BRI OBEEIC b e 5T IERZIIZES T
HbHH5ZLELELE, 74 Caveolin-1KO <
7 AEFH LT TEMERGEAICBZ b
TBY, VivoERBRIZD NI A LoD TT
§1$® R 2% 2 TSR 2RI L &
L7z, RHEMIMAIZR 4L OF =% 251k
W, KHLSRIBEWERAZ LE L. £/,
I hay KU THREORHEiZe & TV E TRERDS /2
MPoOTBIEIC L F v LV TE, 14ELWVWHHE
W72 23 54 < OBRENT — X2 21525 Z L
TXELE(AESI),

Z AR Tl KR B O EE S —F 1
TMEFBENTWE L, AKX TIIERSRE -
TWTHEBLEY THRET B X =2 BE N L BN
TN, T BRIV AREE T
LEY L, IR L TWBENT A Ay ay
LET, Moo A "—i% 1 50T L i i sk
HTDLEWS ., JEFITENRAX A VT LT,
EHIT, MwiFA v bupbEILRNWENS Z
LLEbY £ Lk, MREOLEREEIZ T DICHE
TEXDEBENTHD EDZ LT, DIRFERLT
WET,

%72, Hemal JeEDFHWT, RETIrbiLd
BB I —ItdbBIMEIETCWEEZXE L,
ZZTIHXUCSD DM REFEENRBZR->TWVD
B A RTEBRBIEICOWTL 2 F v — 2% %

Lz, HRZY — KL TWAIIgeE Dih%. iR
BOFERBRN LT B REEIRZRFRT L.

—HKYZREN LI1X°?

WFZE=E L [ CRE IO AR RET e T i
Bt —eEDFd 7 0 2RV £ Lic, BiRLER
UCSD T 20 4 L I professor (tenured) & U Ti&
BENTHWDHAANFEETT, BB TRrELE
IR L EWTAANTTN? 1 LBFHE
PF TN W DRE ST, DT 7+
ZIBIRET D L 912720 £ Uik, BEkedicix
EERMIEDZ &, GHDAT Y 7T v 7ITON
ThRES SAMRICES TWEEEE LR, &

oo BEPPTFLLTOWSS Loy — 7%
Jt Dr. Roger Guillemin ( / —~)VEZHE) R T
DO THRERS, THEEO X X —HBROI, BHE
ADTERGECEDE T, I SAKLNEBIED
M CHEE Lk, 38R LT, BIREED
B NT, EoHMBIC LB IMEETHEREL
TEMNTEE L, HEIEH LA SEREN
7z Question TR AZEZ TN EWHT V54 7
IREFR T, HOOHWERMIT DY AN NEZEN
L EABHVELR,

Z DX S IT/BEEEIZITS < BRI TWER
EE LS, BRHTEIRITE > T\ O35 Ei o
THREBIifTokEDZ LT, HRKIT. AR
2 & o T—BRUIRBENIM P 2HZTHT LS
NIEBoLY, FRUITEDIRDS hI7E L8 A
TLREEVWE LGl A L BT AT TIE
EAIRBUT S FIRITHHETE 2 AR HES O
7ZenHZ & TLk, UCSD TO1ELZIEYIRD
&L Rasnt i ToMEE R AR T EY 2D
b D NIBBZ BNTEO TRV EE-T
WET, RE»SM D72 HFE AT covid-19 23
M ERD O ANLIITEERERNLGNE L,

3 S7/RD&H > 1= Biomedical Science E{FH L TWW=EEL=AVF,
HEARWITAERIFOMBESSREIE - TS,
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K4 ZEREIZTSHRADN—¢E, AhD 2EFBMNEE T3 EZEH Hemal 5£4,

RSN KRERA ML RIZE SN, FLH
NELTREZORRER T HOEN,ERY
T4 TIHRZDZENTETHET,

iz

JFE L TSR I4EENRKES L LTVET,
B E N ITIID LB R->TLEVWELE

A, UCSD TOHAZUD THRNWEZITRNE -
NFERVE L, ZOX5HEREZ TE
SWE LI EE 403 U o mBREEEEZE O
e, HEA~BhEeLTEIVnE LeER
PRS2 S ONTREILIGEek, 1 RIS TRRIZ
72> 7z Hemal Patel JeAEIZ U O T ROERE. 2L T
Bl — iz L X VLR L EF £ (R 4),
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-X WM -

Ze BYGHEREE 24 3 2 DA 2RH O LBERBIZ BIE
FTTAY XY LF 2 3 5 ARGOME

Kato T, Kasai T, Sato A, et al: Effects of
3-month astaxanthin supplementation on cardi-
ac function in heart failure patients with left
ventricular systolic dysfunction — a pilot study.
Nutrients 2020; 12: 1896.

TAZXY L F T, 2 I =E0 gy
Iz < BaENDIREORKROE (DT /) A
R) O—FfTH Y. s hbigibkettzfa3 5,
FHOIX. EBEIGREE 2 AT 50082 BE 2%
L LI PNEBRIEEZI TN, T AZXIZY T
3y A Bz X DAL A b L A & O BERE - oE

it rE DUGE & DBIRIZOWTHA LTz,

Bt A ML A=—H—& U TILiEh ORI %
¥ (AROM, diacron reactive oxygen metabolite)
s 1L BE (BAP, biological antioxidant potential) .
JRHT (8-OHAG, 8-hydroxy-2’-deoxyguanosine) JJ& .
LB (LVEE left ventricular ejection fraction)
L 6 A ATIE#E (6MW, 6-min walk distance) %,
T ARV F U3 HEAGRT - BICEN TG
i L7z, ST, DALEE 16 HDT—4 %
fdT Lice 7 AZ XY F2 3 » A G#%IT,
d-ROM L X1 0% 385.6 = 82.6 U.CARR 72~ & 346.5
+ 56.9 U.CARR ~ L HEITIEF L7z (p = 0.041)
23, BAP & 8-OHAG L )Wzl e - 7z,
LVEF iZ 34.1 = 8.6% 2> 5 38.0 = 10.0% ~& H &
iz EH L (p=0.031). 6MWD % 393.4 &= 95.9 m
M5 4328 B3 m~NEHBRICIERE L (p=
0.023), dROM L~ DZE{LE & LVEF O L%
DT, ARRHBIBIRAAD b T,

ARFEIZBNT, EBBERREEO D 5 AL 8
FIZBWT. T AZ X T2 3 » A%BRITIE.
BRI A B L A3k S A, ONHRRE & AR TREDS I
EINDZ Db ot, FHELHIX, BILA ML
A DR & DIHERELGE & OBIREEN S, 7 AKX
XY FUBGIT L DBALA N L RIS, OB
REZLGE T D IRIEA S 2 e LT D & fsamiT
Iz,

MRS RIS D A PV Bk b
VWO M EREILA PLAZRBIES
Takaishi K, Kinoshita H, Feng GG, et al: Cyto-
skeleton-disrupting agent cytochalasin B re-
duces oxidative stress caused by high glucose
in the human arterial smooth muscle. J Phar-

macol Sci 2020; 144: 197-203.

R IMEEX NADPH A% v & —Bic L v iFEsh
DI FEFELE 2N U CATP EZ DV 7 A
(Karp) v RVHEREZMIHNT D, BT 7 F U fEpk
%A o #5022 I A SR A I 33 TR
Ha P AR RS O TN S8 % B9 LA L.
t NI E R BICRB N T, B 7 7 F 8
DRERBILABPML ZIZEVFEEEIND Ky
F ¥ RIHEREEIHIT 2008 5 IR TH B,
FHOIE b M RMEEIIREE BRI T,
fag s E S s i X v FE S gt A
ML RBEALEZEDE S, ZLTZORE
Kap F ¥ RVIEREZ BRI S & 2500 8 5 B REt
L7z,

5.5 mM @ D-glucose fFfE F T ZFRE LT
b M RAEIIRZEH Uze Kagp F % R VBHITER
(V77 u=hVU L) icxtd 5 MEIRRK G &
MR T2, 20 mM @ D-glucose & L-glucose,
IR Kypp F ¥ IAHESK (7Y X753 K),
EHBERER (TR =2, X4vY), fil
BRAMEWE (A N A Z 2> B) iz ikl
EiE e VTR BN & BB b2 7lek L
oo ZURVIIZIRNEILT7a<h ) TAITK
VRO ol (1 VA | Wl o T | 1| R B
D-glucose 1ML HEAR 5t % #1fil U FE 47 2 28 4k
SE M, L-glucose i ML HER K I b TR N7
b EERIZS ol Y14 NI TFV B
& % 4 v % D-glucose MLBE X L7z B IR 12 B W
T, v7rua<hl v AT KIn LT HRR i 2 ]
B\, YL M BHTV U B, TRV =V, XA
v 2% D-glucose MLEE X7z B RiICIBNT, LT
rua<h ) 7 AT LTz sk R 1 11
S,

TIVRVIZIR, TRY=V, far, ¥
A4 MBI BaEMI, 60400, D-glucose (20
mM) F 7z 1% L-glucose (20 mM) & 3kjz £ > % =
R—MLE#HRZHAWT, HEBEEE L
NADPH A ¥ X —¥iEE2 Y RKuzF Uy A
WL EIZF b7 v — 4 C iz £ 5 NADPH
AR R B E A TR LT, YA N T v
B 1% D-glucose MLEE S L7 B IRIZEB W T, 1GPERR
FPEA & NADPH A & o & — B is Mk 2 iy & &
Teo =7 7 F ¥ @ G 2R fEAL 2 09 2 B
D-glucose, L-glucose, &1 v hF > BEIMx Tz
F-7 7 F Uk ORMRE A A=V 2HAY 7
N =TT BGA RSN L 7ce D-glucose (20 mM)
A SEHRIEIZ BN T F- 7 7 F Uik & 1
MERTN, YA I T2 BlidZEOBER %
il Lz,

fiam & LT, MifaE samHEE - 1 v oo
BiX. B MHEBIIRICE W CTRIMEHT & Y &l S
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ND Kyp F ¥ RAKEBEOHIHI 25 S &, 20
RIZF-7 7 F ik & NADPH A % o % — ¥
T DI 2> Tz, A A A & v Uk
BEDA TV F ¥ X NBEEEHET D DICEE
LA DL AR D8 LVWAFGRIN L 7251
REMER D D,

D IAYVEHALSE D A A B LT+ T ABEN
DILAREA XY IR

Teerlink JR, Diaz R, Felker GM, et al: Cardiac
myosin activation with omecamtiv mecarbil in
systolic heart failure. N Engl J Med 2021; 384:
105-16.

FRA B LT 4 T A B E TG IHEIZ RS9 5
EHEIFVITHEA L, b2 F—% 1%
TRV — (TR U UG T A R S R B
Fo, TOFUEIFT U OMEEMERIEL.,
DA UET LI b S TnD. At/
ABRBRALATT 1 AERIC AR ER TOZBIREERH
9 % /¢ % Bk Hi 3 (LVEF: left ventricular ejection
fraction) 23 35% LL N DR 4B 8,256 Hll %5 fk
L. BHEOLARBBIZIMA T, AL T 4 T
AJE NV (25 mg, 37.5 mg, 50 mg) & 1 H 2 Al
P53 BHE (4,120 B]) & 7 F 2 RRE (4,112 $1) i
Z U R MBI AT T, ST AER 65 B
B 79%. AN 78%. ABtR#E 25%. 4 LVEF
27% T, & PHE I B IRE & 62%. 2 BB IR IR
40%. TRIILE 70%. EYEEER 36% TH > 7.

G H X BB o h Yl : 21.8 » AT
BIFD0REA XY b (AL LD ARE/ #a
DR OZ2) EITOIME DG OFRELK T,
75 v REED 39.1% (1,607 ) 1256F LA A A
T4 T ABENRETIX 37.0% (1,523 i) &, U R
73 8% & R L7z [ — KEt (HR) 0.92, 95% CI
0.86 — 0.99, P = 0.025]. Z O%hHix. LVEF 28%
YL o B ERE (W 1.04, 0.94 — 1.16) 12T 28%
PIR o (I 0.84, 0.77-0.92) TRE D -7z,
TIRREEEF AT LT 4 T A B ENFOLIME
FEFAERITEIT R SN 720 - 72 [19.4% (798 Hi))
vs. 19.6% (808 ##1) , HR 1.01, 95%CI 0.92 — 1.11, P
=086]l, £, 24 WONKIE 72 BEIF h Y
% AFIJR~7F K (NT-pro BNP) fliiZ. 7St R
WCHARFAB LT 4 T AT ENVRET 10% ELTRIT
[MHxF Y 2 27 (RR) 0.90, 95% CI 0.86-0.94], Ln#
HEZTADLET A T AIEAHTETLE (—
1.641/4%. 95% Cl — 2.2 — 1.0#1/43). %4t
P TIEX. FADLT A T AHTEANFX T TR
FITHARTR=ZA5 4 V5 24 BETOL b
o R = TEIC P48 (BERRT 22 0.004 ng/mL) 23 B
LN, DEEIME X OB EIROIEER
TN, DARIREEOM GRS

RBIME, B AU T ARE. 21T
F =TS 20 FERIZEED B o T,

FEOIX O I A S AT LT
T ABENFZOARBFIZBT D 0ReA XY
b DIMAEFEY A2 A EITAS T S8, O R I
BLOLBEUARIREDORERITT F R & [F%
Th D Liamt e,

(TR ARt M R b 5 B 17
JUN AHRR)

II

AL ERBIRY & s A X b & oBid
Kario K, Hoshide S, Mizuno H, et al: Nighttime
blood pressure phenotype and cardiovascular
prognosis: Practitioner-based nationwide JAMP
study. Circulation. 2020; 142: 1810-20.

(H#]24 RERT B FRATE) B I HE TREM S iz
P R L A =0 riser UMM E A NZEE)iZ. BRAEAL
PERN MR L A RTIE I T D ARAR Y A
JHRFTh o7,

(5 5t124 Rf [ A b 47 8 F o & 310 2 (ABPM,
ambulatory BP monitoring) CREAl & 415 LTS
1. BEREINE &l UC, il E M s ke
LML (CVD, cardiovascular disease) 4 N3 ~ &
SBEETIZ EngEIN TS, LrL, #wE
DO TIX. ABPM THlllE eSO & 28
BE—EN T, mimbtR i W TEEZ
T NI ATH DAL OBFESHRE ST
R, HEOMEENRD - T,

UGB ARMZEE. —RAIREEEE ER G L LT
2 Jiti 7% Wi 1) X B W2 T H D (JAMP, the Japan
Ambulatory Blood Pressure Monitoring Prospective)
study DENTHFEIRTH 5 (n = 6,359, “F-HJ4EH; 68.6
+ 117 m%, ZMEEIA 52.4%) . BERFIZT RTO
BEMNFE S/ 77 b3 —1TABPM 170,
DURE 1 442 B0 JR A A b Mg o0 1l %55 922 7R (ASCVD,
atherosclerotic CVD) 38 X NN A2 D FIE D %
BE LT, BEMIEME L Y bR EmES &S
A% riser BIHNEB) LEk L.

it TR Y 4 44 £ [’ oD 7R FRT ML 1 572 33 it 1 122.8/70.6
mmHg T V. riser M HAEH 2" 3% (0 =
758) ORI EEAIMfIE 142.8/77.6 mmHg T&H -
Too BLES IR SF B30 4.5 4R 1I2 BTl 306 Bl D
CVD 4 X MEIEZ RS T (K2R 119 6. wbH)
IREE 99 Bl Lo AN4: 88 i) o 1A B oD WLk 1 0L
(SBP, systolic blood pressure) 20 mmHg @ _E 1%,
7 %% 28 SBP %0 24 [Ff [if] 7 ¥ SBP T #fi £ £ .
ASCVD FEIiE (N — Kb [95% {5 48X ] ; 1.18
[1.02 — 1.37]) B & ' A 4 F¢ fiE (1.25[1.00 —
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155]1) DY A7 Tdh-iz, F£iz. riser K HNZH)
IZCVD A Ry MBIEDY A7 TH VY (1.48[1.05
— 2.08]) . FHITOASIIEICB W TR - 72 (2.45
[1.34 — 4.48]),

[E5EmIABPM G4l & AU 72 72 R UL 4l <0 riser 7Y
IMEHANZEHE L., ASCVD B L A FEIE I %t
FTHMIL LTe ) A7 INATH o Te. AiRBRS HIZ.
WHIMEL XV 2L, v he—Ld5Z L
OEFEW®ZRBELTND,

DERIMIE, FEEMIE, 24 Wei E E178) R e
DIE M &AL EER & DB

Schwartz JE, Muntner P, Kronish IM, et al: Re-
liability of office, home, and ambulatory blood
pressure measurements and correlation with
left ventricular mass. J Am Coll Cardiol 2020;
76: 2911-22.

(E#]7 B OF BRI )R O M. 3
29 ML OB REMITESS. 24 REHEE %2 &
Fo H EHATE) R I E R E T OB REE) /KRR
24 KPP MEME OB EME L 0 bEr o,
7o ERLHEERE E OBEIZBNTH. FiE
MM EAE MR S ERWFIRE 2 7% LTz,

[ 5t 122241 F (OBP office blood pressure) il &
ZHEERTIASTEAINTWSN, ZThHETO
ABRIRITRY AT T4 v 7L Ea—Tik 24
IRE R E B AT 80 R 1) 0 E (ABPM, ambulatory BP
monitoring) <> % )& Ifi. £ Il &£ (HBPM , home BP
monitoring) &\ o 72 EAMLIEDS, L5 A
Ry MEIEE L V< BET 5 Z Endidi &N T
Wb, LL. ZNH0HERRS 3 SOOI ERIEE
12 X D IMEEOFEEESZNENORME, ik
R E AR E (LVMI, left ventricular mass index)
& OBEITA 5N TN,

(5] — M da 4 ) %2 % 42 & U 7z (IDH, the
Improving the Detection of Hypertension) study @
F—& &AWk (n = 400, FE4EH 41.2 + 13.1
i , MEEIS 59.5%) . OBP & 3 #ésx (1 #4% 3 [l
H7e 2 3R THIE)., ABPM 1 2 1] (30 43181
24 WERMIE) . HPBM 1 21 HIM (1 Ad 7z v itk
#% 2 [nl L pbgEaT 2 IHE. 7 BRI 3 iz iF
TRHM) . ZhEnfrbivic, FHEMEOFGIZ X
Spearman-Brown DA R, ZILENOHIEIC X
BIMLTEAE & 72132 Ofii & LVMI & DB D FEAf 1T
i%. Pearson OFHBARESHW ST,

RS 6l S 42 M2 38 1 5 OBP SE )i 1% 116.0
— 117.2/75.6 — 76.5 mmHg, ABPM ® 24 [t [if] V-
%) 1% 120.1/73.9 mmHg, HBPM O “F- ¥ fifi 1
115.6/76.7 mmHg T& - 7z, 7 H [ ® HBPM. 3
4 o OBP, 24 [Fi [ © ABPM 0 13 #8 M @ ZF Al
X, FIFEH 0.938/0.918, 0.894/0.847. 0.846/0.843

(B T / PERRIAINE) ©H Y. HBPM T b
7 o1, OBP & HBPM. ABPM @ 3 # iz 1F
2 FH B 4% $01%0.74 ~ 089 T & v. HBPM &
ABPM (2 331} % B[ L o A1 B AR B s de D R &
Pote, SAERBHN OFER, OBP <> ABP THilE
#% %, HBPiZ B 1} 5 LVMI & o B 3 1%, 10
mmHg & 72 ¥ 5.07/3.92 (BEHALILE / HE3R i)
Thot, —Ji. HBPZMIET 5 &, OBP®
ABP @ LVMI & OBEDOH EMEIIW K L,

Ui5 13 #4 » OBP R0 24 IR [l ABP & [hifis L
T, 7THRIzHBIF 2 HBPE OB X E <.
LVMI & X 0aa < BI#E LTz, ABFZEHEED S,
FIED<= R —Y A2 MZix HBPM 234 Hal L
EHETHD LEZ BN,

WL 2 & 0F U2 e /E OB B B 5 12 B 1T 5 0
MBI T 2B T R—va rBRUOR
T—=TNT T L=y ardhr—TNT 7T L—
¥ a VHUO R o b

Steinberg JS, Shabanov V, Ponomarev D, et al:
Effect of renal denervation and catheter abla-
tion vs catheter ablation alone on atrial fibrilla-
tion recurrence among patients with paroxys-
mal atrial fibrillation and hypertension: The
ERADICATE-AF randomized clinical trial.
JAMA 2020;323:248-55.

(R TS ILE 2 A0 LT RBAEME O B R E TR
%12 5 A% o EMEFEFEIHERE, ik
R e BRI & LRk U Tl AR Rt i B 7 X —
YarvEBMLUEHTHREICE» ST,
[H5]1E5F~X— 3 > (RDN, renal denervation)
TZUMEIZ 31T B A EARRIE M 2 ] S B B Rh Hs
HESINTEY . ZOMIOFMENI TS DPAR
RN S D, APFZEO HIIZ, willE
i & A BF U 7 381 M0 o f 8 fR 1Tk L€ RDN
Z iliE IR FEBEANT (PVI, pulmonary vein isolation) (2
Mz 2%Z T, PVIRRE LR LT, WEHIEIFE
SRR R DD EMATDHIETH S,
[FEI 4 E8 0% % B — 5 W EE 4L
Fi R 5k ©d 5 (ERADICATE-AF, the Evaluate
Renal Denervation in Addition to Catheter Ablation
to Eliminate Atrial Fibrillation) iER OfEH SR TH
5o 1 FILL E DR EFIINGE 224 5 millLEs 238
YEPEOLTEMBI 258 LeAit3024 08 b
V) — Tz CEXFER 60 5%, ZoMEEI4 39.7%) o
HBE X PVI B RE (n = 148) % 721X PVI + RDN
B (n = 154) [T fEAIZEI Y A vz, PVIT
1X R T ONiliER IR IR D SCAG M 54 AL DS e X
A1, RDN T i B B Ik D 3@ AL A & Ar ki
NFTHRARICE AR =R —BE SN,
FHETY KRA > MIOEME),. OFEHEE). OF
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D12 » AR T 2 HBIMHETH S, Hl
Wy RRA Y ME 30 HUNOFHRIiTk 54
BHEDHIEL 6 5 & 12 » AR SITB T 510+
ay ha— A RNTH 5,

(F5R112 » AT EME), OB, O 55
HIOHEEZADRP > 85 1%, PVIEMEET
56.5%. PVI + RDN BT 72.1% Tdh o7z (NPF—
RE 0.57. 95% 15 HEIX [#] 0.38 — 0.85) . Uit
JEIZR—ZAF A VRS 12 7 ARk O AT,
PVI B ff 7% < 1% 151 mmHg — 147 mmHg. PVI
-+ RDN B£CiZ 150 mmHg — 135 mmHg (FE[ 24
— 13 mmHg, p < 0.001) TH oz, FHITMHS

& BESE X, PVI Bigh B T 4.7%. PVI+RDN ¥ T
45% ThH Tz,

Uks i) v Il E 2 A BF U 72 58 VR MR O o i B i 51
B % 12 » A% O HEHE M EIE, PVI
HASRTE & ki LT PVI + RDN BECHEICE D >
2o RRBEROMMTIX, YL ba—
NELZREL TP ST L2 E BT DN
B D,

(HIRERER SN PR IR B e N R
BRI sk, EH OB Ol R
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K DRI

FIFEXRTHNTNS

VA NN YA VANE
IR R

HOREEE /2016 47 (R

2,400 M +%t)

ISBN 978-4-4878-0797-0

LD - RIZBEBR TEHWTWD, R 7R
n, BRAEZZED XA MV THD, Lix. G
N ORI A > TeDIF, BAERTIC B4 E
SBRITER Y B 727 O il oo b2 s (475 Bt 1] £
2018;39 (1) : 43-4) DBELHE L TTH -T2 (Z
ORFE T, SRFEMNTIREFFTHBE S THAR
hok)y ST, BEDTISLVVA-Tvial
07 MI, FUFANYAEBMEDOAL R
Vi BRI G S ATP &M U o A F v v
(Karr F% 3 )V) OFRTH Y, FLHREHEE
Thbd, LinL. KEEE2EPSIEDHS>TLBD
E. WFEE L LTOHEOARR LS, T4 7 )T
HIRFROA XY AR EEHFELELTNWETHA
5, B2 ->TRBZEORSN R BT
5. ENWHZLThD. KFHiZ. A MABRE
CFEDONBRZRH LTS LA, el
POERIZBT 2BRAOEE ZHNTRY., 20
P BB BEE: & 5 BHEAIN R L5721 Clde
<. . FFE LK ORI ORI RITE ) £ T
B HN—=LTNDDN, KREXRFHMTHD L
Z25, Elxnx., FHNELBHREBEINEELLE %
O NZBWT, BHOREBEEINTND,

MEETF % > N—12 20 mM D7 A a2 — 2 %A
TBH L BEPOWWINT G-F v R (2
DBEBETIE Ky FY 2 NMIZZ DX S IZEENT
W) OBFREE (B 7 AORIT L D) 2%
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THZ Lz, ZOERBETIRED L 5 paRBIRY
WD DPE ST FRBOPRPSTEDOTH B
MFERIZIERICEH RN DO ThH o Te. TDOF +
FOVIZEHIRETIXE LA LEREZBESS, T
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TH, MR, bRALXIEWI/NEH LT,
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L BRIOKRITI U OB DR 27126 > T, /NE
ER DT NRFDFHE D o THRIFD
HESDHIZ i LIAATEDE, FD#EIZTELFED
MHIZHEC D« (TANAL Y ME—7 FHY) )
Thbb, ZZIRIBTLD“~NRFDFE" 1L,
BAETIEIE I 2] &0 5 F AR ORI &l H
LIl THDEEZEZDBNTRY ., ZOMTIEA
RagIvitnsiloTirhiaf RThHoltkd
72 b7 be gL, 7 het
VEBE. TRFATY RFRITHT D EHUER
RO, 8B, XT KU FHEI T AR TH %
BAZTHIFALBENS HEOHITH D),

I BT, 8~ 11 T, kL L B,
IEE, M, PR, BIXUOMHEZOTE. KMo
WHEE, I HITEL - e » S L X Licds
FABEKIEENIZOW TR E N TWD, Z 2 Tl
Ezeg 11 IO oME) ik, BELEE LT
B TRTHRGHNE TR Z 2 BRI E S LRI
HPILEWMEND, LWHSBETHRIHENDS, £
DO THHMNEICARENDIZ,. TREOWED
S L VWH/NEH LT, EMEEAHBELTY
BEIHZONWT TH D, AFEIZBNTIE. “i1ge
AEDNIIRITRDHDOZ L &2IFTEA ERNH
BRW WS EEBH DM, T IEE NI
PHEBRWZHBNOH B L ZATHY., HME
E3mElx iz, TRYVHLIOX S5 IZHOHT
DA A=V BRI 72 > T2 IRIER DS D Z DB
TeD DA =ANTIFEA LR SN TR E
STEM. GHROBREPPFIND,

ik (55 12 35) TIRN D WREME Tk, N8N
BRETICANTERZIR R DD LFIHO
[ELFF 1 OFIHIZER (DC) Eif & ik (AC) &
WRELLEZHNWDEREN? LWHIRPETY Y v
RN ERFTH BT AT MRLIZRIT B
WHEE DN TF 25 (T)] THIZELTWDR)
DIETR NI DTV B ], 4% o N
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[ [ RF oD i 1 TS R D 22 R AL ) %2 3F 2 8 1T
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B, X 5T 1951 4F (F0 26 4F) . SFkeik Ni%ars
OFHIEFERREBIERE T DICED ., BIZZED
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S D3I RE 72 AN BB DR IR AN IR0 5 L B N 17
I DWNHRBEFMATE DEEL LT 5 B
SNTND, WINOHRSARLE E L THAE
FATREL 2> TRV, MERTMEIESNHE L
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BUEDH IR FRIEM

Bl DEFHRFEEIZ, FichRFMELFET 4
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24 IRINEBIFE 16 IRTR18), Bl 74 40). —fk%e
Hiaes (GICU, Xy R 18 IRNBILE 15 IR,
BRI 51 4). NA T a=> k (HCU, Xv
N8 8 IRNBIULE 8 KB ME), B éRli% 24 44) D 3 D
PoMEREND (R3), &4 DHEHFEER X
WE K7 2 L TITE R L > T, £
nZnoEOREEH & LT CICU 1M Mk
BRE - BMEOAREEONFEREIR AT X ORI
ARl B E %, GICUIZKRREFEMBZOEER
FOAS h - PEBR R A B < BEUE B %

HCU i GICU A% 3 M Z2# % 7z/NE LA D
BEDS L, HIRILE L TWD R —R ik
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T hELTWIR, NGB ORI - FiEhh
BORE - FAEEMOARLE « A TIEEINE D
BIfR ST LD EFUTEEEICHND 2 & DR E
HAERo>THWDONRBIRTH D, Mz 6 BEIZIEAE
2 AL OfikfEZE - fH - < R Hf 2 )
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RETH D,

Bboiz
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bl - FL SR E T AR R A3 T IR S TR M
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't - AT 77 —< ALt

LIV I ARNVIVIEHE (7% L A" i 50 mg)

B

LI

LIV ITARVLEBE (LI<Y T A, B
4T F L AEE 50 mg) i&. 2020 428 H. AF
TR BRI THRTE Sz < H L4 5 i
HTH D MR 2L RO 5 21X, (1) 88k
(2) . Q) mihig. () BEXFOMEL D4
OMFEF HND VAN, — AT A B FRIE L
NTHWDEANTIX. BEFE 38R, b LIFH
BOEHEZALTH, —FlTIns 4 50%M4%
AT T2 T IRRSRIIAETE L7, REROERR T,
D 4w T2, Al A OBE OEMESRK
W29 5 FH ORI AW CHEHE, §H
HOERO 3K NT U AL HET S, YN
Z v AR b TnWb, ARTHRMNT DL
IV IAE BBV TSR Y Y
T REFITH DN, TN E TOFFRFEN
RO S # e Licgit o3RI ch s, &8
IR D IR FRBD HINTNDMN, 5%, £F
MA~OEBIER DRSNS, AFTIX. Z 0%
1 & BRPR SR DfE R Uzs 0> & OIS Z /0 L.
St ORI ICBI 3 5 gz /3 5.

BAZEDT R

L2 LY BRIHINE DA I, BRERIC X > TR E
SWRASE L EHESED 2 RIRITHF SN D, S
LLTIE 7R T75 = AR IXY T ANEL

LETYSLA

Y fR ¥

RSN T,

FuRT F— L 1974 T A Y A THFE S
N2 MFHETH V. GABA, ZREEM.
NMDA 22 &AM EIVEH 2 F b, fevaE CTH I
THON7 v U BA S CHR S D JFREEA -
HIROEE N, %< OLH RO AR X O
FRHZRHWOLRTWD —J, IEETF, IfZED
PEERE)REZEB)C. MR ALANC LN~ 5 VRTINS
(M) 2EERZ Ly, REPREEREW &
Wo L ERME L > TE R, IXY I AT
1975 4F12 2K [ CRH%E & 3 7z A W RV v o X
VUTEELTHY., GABA, ZHEEERNZ S B,
KiEMET, CYP3A4 TR# SN D, HI-EA - &
[V Ry A G 3 111171 [ A S AV N €53 1 e =3
<. REWRTEYEZ A LRI S D s &
o T&El, ZT5 L7k 2KOMESEMmIRT DR
BT ENIFHMROIEHINRL I <=V T A TH S,

L IRV T LDOHEMERRHY
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BRIFEFLRESFEFOVTEE VEBHES
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RIENDOR Y VTP U ZRIRITERT 523,
COZRBIZHTIL I~V T AOHMEIZIL
VIAEMETHY. WHOEBEH OB IZIX
RERERRNEEZBENRTNS 7,
RLZBIEFHAEN TWAERV YV TEE
FRHH OB A R T Y M DIEH & Hee
LT, LIV Ta0LEEIER Iz V. LI
<V T AORBEO T AT VEESE, FITH gD B
NARF I NT AT T =BT THDITAIRE N,
e CNS7054 & 725, CNS7054 O Fyiix L
IV TADORIIELERENR, XY TUTEE Y
ZRE~OBIMIZ. LIV FTLAD1704D 1
LD TR, —h. XY T LXK, M
£ CYPIZEY a b Rr$ Y IX YT AIT/H
SINBDHB, ZORBIIIFXY T LD 85D 1
O N b, XU VTEE VR IEA~OH
PSRNz 6, SAEREH A3 BIE T 5 A REMES D B .
LIV T LIRSS, EHREEH M O#EIRT
%, BIEEE TR AR T D ediid—&
DI R IE 2 MR 2 BN B D T Rife i 503
frohd., »253WME—EDOIMIEIRE ZHFdT 5

eIz Rfe G- U, #5- ik, MAEREE DS 50%
W93 B Oz 372 K] % Context-sensitive
half time (CSHT) LIRSS, % < OHHITIX, £
T G A R < 22 Bz, CSHT 2SEE L.
Heh ke b HEE TORBNTEET S, K2
MR T T 1 T i g & U B RE R Of5 H 0
bEHENIHEmEFREFVICESL, LI
FABLOIXY T ADCSHT %537 Y, Fifsi
HRAEL 2B 1N I XY 5 5D CSHT 23
EET DO, LI<Y T A0 CSHT iZ—
ETHD(=884). Blb. LIV T ADESE
REFEIAMER: L CH R E TOMRMIZ—ETH Y.
ERE OR R GIE LT EHITH D Z LT
ahb,

Pl B, U =Y'T5 ATFOHHEE D B EH
L LT3 2 L s, mieRfER
P CEE IR NBIE L2V, BRI FLoRN
HENTHDHZ ERTHEIND,

BT

LISV T LAOBEINE T2 REEDOBEAL IV
MERF L ITIRE STV Do BRANITHET D 42 L R

R1 FEGRVYITEEVREROMEZHERY : LIV S LOFEAITERICEN

20T T VA IS~ &H
23 (hr) i , Br¥84E
(mnil/kg/mit) (L/kg) GO (%) ¢
=R AN 11—22 0.8—1.5 0.8—1.3 88—92 1979
TR 20—50 0.2—0.5 0.7—1.7 98—99 1980
XV T A 1.7—35 5.8—9.0 1.1—1.7 94—98 1984
LIV I A 0.4 4521 (ml/min) 36.4 (L) NA 2010
SCik 3 & v 85I L—Elek iR
70 9
60 1 -
50 /////
~~ //
f=
c 40 4 —
~ // s LIvVIL
= 301 / S RN
z /
© 20 4 //
/
10 //
/
0 T
0 2 4 6 8

HiE 55 (hr)
F2L3IvYSL, SHYSLOCSHT (3t 4 #k#m L TER)

FRRESRENIRCGEDISEN, SHFYSLOCSHTAERL TS DITHL,

CSHT [FE&K L ALY,

LEITYILD



SEHIHHI

59

DOBWARIZIE, YV VR TRV, 12 mg
kg/ R DT, BRE O HIREEBELRNS,
BRI RN B D E TEIRNA~ERREEA 217
5. PEHEEIX. BEOER. RBIC X EEK
WIRETHD, BENERMN LS., HH5EEE
1 mg/kg/ RRIZI L. FifeiE A Z2BlGT 5. #EY)7
RWERE DSHERF T & 2 & 5 BE OBFIRESL
RAEZBIZ LR, 2 mgky FiZ BRI H G
DRI EIT 5, BEOEE, KRB TR
BAIGHEE 2 I E T RETH D, k. Wi
BERED HNTHAITIE. 5K 0.2 mgkg Z ik
W53 5,

L <Y T MFEEVER OR G T D 45 K
WTHDEINDH, REMIMTHEAT 254, HHH
S, R L OB BETH D,

VR et (I3RS 2/3 AR

HARNDE & T TR E /5 & LicE
W B 2/3 FH 5235850} 1R A4 2 Ak BLUE R LE il il B Cof
S Fa BT r— ) OFERERT Y, 2o
BRCIX, ASA I £/2i13 M o, 425 Wik % fi
T3 FMEHE (LI~ T ARE300H, 7aR
T F—NVEE TS Xtz LI T LD
AR LR I BT DR & et %,
TR T =R E U EEA LB SR T
TR b3 i Tz,

L 3=V T AR 6 me/ke W% 7213 12 mgkg/
R CHEFIRN FRfE G- L. BRI R % 1X 1 mg/ky/
R T IRNFrfe e G- 2 Bl L. PAINFS T % TiE
ik, 7R 7+— it 2.0~2.5 mg/kg ZF ik
PG L, =W k%1 4 — 10 mg/kg/ B Gk

WS- L. PIGE T £ Tl %17 - 7.
HBERO—HER2ITRT. KRB TIL, %
I ORFEPR G HE OB S, B GBlE B
WML E T, BRGRTOLLER T BR5RT
POHBEET, WTFNOKERE bicFaR 7+ —
AL D DRV, 28 HFEE L ToMESE
BICTH o TR ER S Ao X, LIV T A
(6 B X 12 mg/kg/ Ff) #E, WMIZ T aRT 4+ —
NRE WD 100% TH Y. B R O §HE
HLLT, 7aR7+— AT ELI<) T4
DOIEH MR E N T,

HIFEH

FAREIWER & UT, ALBE. BHIE. B, NEH.
W (1% LUk 10% Kiil) R d 5. HEAREIER
ELTIE, RILE (26%) . 40k (4.7%) 23845 &
TWDIE, IREE, IR AmG], SRR 24 T
BLAHEMER D D

I N2 IIE 2/3 FIERBRIC B W T, AEHELIT
L <Y F A6 mgkg KR 39.3% (59/150 Hi) .
L X<V T A 12 mgkg/ RFHED 42.7% (64/150 f41)
IR BN, WHETH D7 R T + —IVEED
HEFRLIEAEEIL61.3% 46/75F) Th oz, E
iR L 2R 3 ITRT Y,

FREDOWEREHT 5 BB T HIER

WA GBI IR, R GRHICERT REBER L L
T, minE., 2HREBOENEE ., e RS
B, R DNERERERIh TV,

mEA~OHRGIZBE LT, HERBRRIZRBITS
B (65 Ll E) ToH R oM iR o

=2 ERNE 23 HEHREMNBEFACEERIEEGEHEBE: ORI+ —IL)DEEHR
(k5 #eim L CTERD
LIV T A TaIRT +— )V
6 mg/kg/ IFf 12 mg/kg/ ¥
TFARTIRERE] (52) 155.5 + 96.5 143.7 = 79.4 123.4 = 73.0
R 5RER (49) 202.2 = 103.3 190.0 + 87.8 164.9 + 80.2
Bk ETo _—
S - fmik 17 + 0.04 29 + 0. 1.83 = 0.4
#255¢ (mg/kg) AR - R AR 7 0.17 £ 0.0 0.29 + 0.08 83 + 0.40
HEERrh 0 B 5 TEB Y [ . N i
S (mgkg 1) S o R ff 7 0.97 + 1.00 0.99 =+ 1.00 5.21 + 5.00
EEkETO R N . N
] () Sty & A A 2 102.0 + 26.6 88.7 + 22.7 78.7 + 384
BHHT S ERIR _—
A TR 9 + 12. b5+ 12. .3 *+ 10.
= T O (53) SR - e AR 7 14.9 £ 12.0 14.5 £ 12.0 10.3 + 10.0
BHRT D B T -+ A N N N
£ ORI () LB o R ff 19.2 + 15,5 19.2 + 18.0 13.1 = 12.0




60

EBRIAE o5 428 15 (2021)

®3 ENE 2B HREAREFALCEEREEHRGIRE: JoR7+—)L)
BT RELGHEEERORRGIH EMRE (XRS5 Zhiw L TER)

HERE A B, HAEH L SEMBIRBIZ SN T L 23
EMTRHTNWD Y, K LEbE ik L vy
M CHF 2L C A TREME R D 0 . e HEO
HEITIFEERDLETH D /A CERL#HOEY |
B OREEZER L, HEICE5T 5,

7o, ABHE - BEREESOH 5 B E (ASA 75
Il h~EEOLFMEEEBEZE L. HEOEEN
FIR S TV D BE) 1IT6hd 5 4 5 BRI Al
B9~ B EEPRIABR OFE R TIX. 6 mgkg/ R E 721 12
mg/kg/ Rf & AL ITHR D 20 TR LG A.
Al E CRGRMN R £ TOLERENIEAD Uiz Z L 23H
HINTWD (FILZFN 0.16 = 0.04 mg/kg, 0.27
+ 0.08 mg/kg, P RS, 25 Ll
FETIE. SRR O B8RRI 55 O RIVE I A3
B I BT 2 BN N D DT sd, B 58 DOk
FEEL, LVEEICHEST 5.

BRI HRIZ B U TR TR X1, HEONT
HeREERE TH D, B3 ITHINEIRIBRIZH
5. IHEREREE R E TR 2 BN E 5% ol
hEE OB ERT Y, LT E RS
(Child-Pugh C) TIXBH & AT I DK R 2378
IELTWDZ &b »d (B3 L), 2hix, v
IV T LAOREET IR AT T —EMRN
FITHIRICFEL TR Y. PRI NI X AFK]
ORFPBIE LT LB b, @FEEHE &
Fefiz UCEE OFFFRERE SR Tid, iR s
TR ER L. SEEERNRLS . RIS
YRd b, FGHEEDOWEELEET D%, BED
REZBR U AR SHEEICRGETIREZES S,

LIvY T A TuRT F =N
Glﬁfggﬁg?gi 12?¥i§i;§%g$ 74
MR 30 (20.0) 36 (24.0) 37 (49.3)
Mg IH: 7(4.7) 11(7.3) 32 (4.0)
B 11(7.3) 10 (6.7) 4(5.3)
EE 1(0.7) 4(2.7) 1(1.3)
DAEEA 2 (1.3) 3(2.0) 3(4.0)
fBi 2 (1.3) 3(2.0) 1(1.3)
IR 0 3(2.0) 0
KL 4(2.7) 2(1.3) 0
GEE 4(2.7) 1(0.7) 0
pass i VAL S ] 0 0 14 (18.7)
PRAS I 2 sk 0 0 3 (4.0)
FEHLBIE (%)
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B SNZR>TNS (B3 F)Y,
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BMER (T v b)) T, HiEEEH RN 5
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P54 5 T B W TEILENREEN Y L AE D 0.07
BXG00B6HETHY ., Bebk 48 R Tl 514
BOSHO1I R LR LHMEENTWS, L
ML, BFEORVY DT EE U REANTBNT,
IR E 7o IR LW B aTREM: 0 B 5 etk i
L7edd, HAELRHAERIcEZ (NEZ 20k
5 bDEETe) HEAKIREE L ik L THEICZ W
& DTS R0, B 2R VLI I FL IR et
MEVE R, MEGRICR, MERR, VER. ER. e
WA - SRR, FT ) —¥. SREE. wheE
i, PRk, AR, SRS AR T LA X
NTBY Y, HERLETHD. £, OWER
(Z v FBLIOYHX) THHHA~BITARE S
NTHY Y, BRI L TOBREDREETRE
ThbD., VTN G OB fEMEZ [l
5 LYW ENDBEICORBETRETHAH,

INWL ot 4 & LT R BRIZ SN TR S
T BAAMRIIEL STV RN,

R RR DR D FAE

ROV VT EE VRFEHNTT DR FEHIE
LTI BHHAMETH D, 7L<t
=)V ERIZEY A 2 bR E R T 7R v,
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GABA, ZREDOXR DT BV LA ERALIT 35
BINTHES LT, XU T B > RIEHI O
VER OFBL A, B R G-E FH BER T
FOVEM AT 2, LIV Fa5MN,. TH
AT B SBIE L 2B 7~ E =L T
VERZRPTHZ EMRETH 5, ENE 2/3 #
FERELHREE AL E R LB TH, L=y
Z 2 6 mg/kg/ WifED 9.3%., L <> T A 12 mg/
kg/ BHED 8.7% IC 7N <= A RHNWLNTEH
V., FNFERT A<= A58, V5 1.8 43, 0.9
STHBELEZEHESh TS Y,

TN=X = ORKEIIFE TC=F L= AT )L
DOIIKIT K0 IR B ETAH,. o
#140% 237 v 7 v VRl A S, JRIIcHE S
nNsd., 7r~¥=La2EHT 2548, zolif:
TR 50 43 & HLlRERE TH 2 Z LITiER
MAETH B, RN ENR Y DT EE R
HH(IXVS A 17-35KM) #7r<F =1
THH LEEES. 7~ ol nikic
KRL., Wik maEtnd 5, —Jh. L3

REEEECHITHHEEFFIROMAPREDHTS

<V S AP ENIR 20 > L 7L< E =L D
W & v BTNz e h, — BRSBTS AR
TN =L OILHREIME N LT b Fe 2%
THREHRIZIER IV SV, RN TH D 7
NP o N B RBITHENTEDZ LIV IV T
LODRGEER EREZRFIETH D,

Bboiz

Pk, RETHALEZL I=Y 5 A0 ME
TLwdr L. OHEBFRLELTHRIEREZALT
WA Z L., OFERZEENEL ., Eerizmhh b
WHRL, BERTHOEHBIEDLMIZR T
EDHZ L. OEBRMEIZSE DR BRI DFEER D7
WZ &, OFf RN V< =iz k> TR
BIEPITEDZENET END, 20X 57548
B B AR AD B R E £ TR W ERE T
HEREED DR EZATO2EREE T, BA
HHATELHEIMEOENEATHD L 52D,
1T, JERFREIVE M OO BRSBTS T RE 7R Z
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& & 9 F — 2 (DMAT, disaster medical assistant
team) M Z & T, [SEEDEINICEE) T 5 #8)
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FEEE 161 4. SEHIAT 31 4) EE AT o7 Y
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