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Limitation of arterial pressure waveform analysis by the FloTrac/EV1000TM
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FAIE 1986 FRITTUMN R A 202 LT3, FEBRERN
BHZ AJRBRPHEEE & L TRicH: 250 Tz Dix
TEBRESNBIOFRMCTh - 7. FZ THEIED AL
BEEZZIFEOZ L Loz, BEFDLAETE
I EEA =2 — L < A7 TG L, TR
mHTHUUE= )Y =LY R
ZREEL. HEZEPD 0 KRR TUuiEE2Z
5LnotbDOT, £ ACELEHRSLS 7 1y
H—=H7<, TXDHZLIFPRVESLN TV,
FIEODARTARE LI BE S AORIKRITIE, T
ERBOTRWZ &, e xAhyaE L TREL
ThH, THERIZEMFEL TWD Al felkiX 50% L T
HHZELRE, PRVELVWIEEZ LR TERH
Binofe L, ZNDNMEEDEHETH -7,

CORMTOEEEPET I LD, P4
R — M B CTHHE L. 1987 425 & JL K D
ICU - B TONME DR 2R D Z L3 TE T,
T 2T MR EE TR BN TERVWE
JEREZARIEBRIE L L DITBET DIV AT AT
HoTen, BEFD ICU « MEEETH - 2 hKER
HE D Z JeEiE, NTIRESREZUE I~ A 71T
X 2 IR BRI g (NPPV) 2 ST
Teo »DH. BOFFIRA L ZPE S BREODA2BE
SARMAESNTR, ZO~A 7 SN L
EDERFESADOEITFIMEKE L, ZNETH
BRAR BRI TS GE L TR L E T T LA
LOMERARLEN S DD 1043 THHELELHTH
b, INEHET, MR \EESMALAEIZR L
TNPPV % E 5007 b LW 23R &
L 7RWRITH Y., BRHEDOER ELED
T THZ BN NS AERER WG &
i L7z, Bk, FAIZ. NPPV ZJEW I ifFA Cff
HT2E51720. OblzEER HiliEb Ik
FELEBRIZS, BRI ToTe i, DAEITkt
95 NPPV /%2119 b ORI 7 e har %
% d 5 Z & TH o, T E TOMEHRERD 5.

=
B

*

A DA TR < FH#EMTHREWZR < NPPV %4
HATEDL5Tdon7u haLzERL,
ANLIEG gz 2B LTERTAZ L &Lk, 0D
HBIEISERMABREA LT B, 2L
TO Class 1 OHEFREIRIR E7e o7z, HaRE L TDH,
WENE— R E DML ARRS T (PEEP) % 2° ) % Fifie
SGBRE TR (CPAP) 23 thitsTH o2y, 7L AL
REFITBWNTIE. KA 0D DM 2 A
NIIEINRRNZ L&Y, BiPAP bR I

5 k51l oTz,

FOHHIFED IR NPT DI L Lo
Tens, ZERMRRTEE) &AL T A e H
THoTDEMN., buy MRPTIE, BRI
fEmEIg ORFZE 2 IE B NEL PEIRERNERL SRR
O 3 FER L Lo T ibhAd TR Y., B
ARENTEPET D EAZEA, o B TR T 55 55
B LT OWZERR RS IR A LHTNWDE EZATH -
o N2 Z LiTid, T2 TR Ao Raeo
NPPV iR IZ &< TN TR LT, BnTH, #*
AR B DTSN, EDRINTH » T, D,
PR SRR IR 12 6 LT D CPAP R HIAE D,
ASVIERIZED E T, SESEBRENRHEL
R PIZ SR > TN o Tz,

U EDX 5z, 2k e giEtionfsaiztd
% NPPV {5132 Z 30 ORI FIL. HDHEIR
FHEFICRE SN, —F. 2L OABRHET
BB LS TNTIRIBERENTH D Z LI L
7 LT, HABRKR L eBRE L o, L
MU, £ ELRR LRI SR
BMLTRY, MR -okBE SHETOLAN
AT B SR D D NPPV iGHE DJE s 2D 5 &
IZIRVIEY, AHE P> TNWEZ L LR
L. BDEINFEELDP ORI LR, 5%
DIRPECI DI T R AFFEA N L, &
TEFE, ZOBHOTFANR—FTHY., Lid
DOHMNZL>PYERTEDHDLEEZ TND,

* JUMNI e R et > 2 —
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IR AT 4 5 ERER A DR D

1. SELAEITH I 2 G Wk

S

BE A AT 6T 2 [ FE R e O R S Ak
W AN AT 2 R R OFEFEDRESL, OWT
I N LR ERDOFEROIEL L bE X bIvd, ZZ
T, ZOEHZIRD K- THIZW,

1920 4FAR & b BPERFIA ATk U TR R 5
BIThbN s K 512720, 1930 HFEITIFIERER
PSKPEEO—FETH 2 BE) L8N TP 8325 BHTE S
eV, 1952 4RIC AU N—2 0 Tl ¥ - T it
R 7R Y F OWAT 2Bz TBEDN ) & FHEIL i
JREANRe: FETY N R g 233 Je UTe b3, [RIRRIC [H
BAHENPO BN o7z, 1953 4£( Lassen 1% W\WH
TRY FBEN 1T HIZ50 AABET 2R T, R
U AT X DB AL AT 5 BEITONTD
e U7e 281 NIT 1T 5 i %E &2 17 > 7z, 31
NITHRE U T g e e FERY N L INEI g5 % B U TRk
L7zfgiT, 250 Nizxt U CTIRBEMRG LRI vk %
fTote. ZOFER, FLTCHII NP ER N T IRE
WL HRIT & D IRIETIX 87% DI LK TH > =Dz
B U, ARBEI G L REIL T Tl 40% & H Iz s
ENTZEBHLMITR-TEY, LT, 1950
FARLAREIT SOETEIR 1T £ 2 R BRI B TR ik D
Mzl z . O E0REEE LTHHEE
e Rz LTE T,

1R BRI RS IEFELEE DO BRI DWW TiX. AR
DEF EIFINND OTZ ZTEEHIZ B2 0
A, ARTRI W LR L B A S A BT, il
o N TP Bl 2, KE - [EZ 0BG
HIET DHREMENR D D, £ Z T, 1980 FERE
FVR<SAIH LB T oA A=A ZRWEIE
1REERN TFE 1 | #5005 E (NPPV, noninvasive positive
pressure ventilation) 23 B 3§ S A1, O IR M fili 7k JiE
12 %t 2 i 58 &8 B I W 1% (CPAP continuous
positive airway pressure) #E DA RN X
Z LY, 1991 45 @ Bersten 52 X % 39 A
D, 2000 4ED Masip 5T X 5 40 ADEELAE
FER] 254 & U7z RCT WRZEIZ B W T, IR EEE
DFH L CPAP L ZILIR LTz & Z A, CPAP ik
T BT PR B UGS LIRS R RN 2 & 23
X DY, 2017 RICIRET ST H ARG B
L/ HALDAREREFRIA RTA L THDIA

=25
ST

*

P - BELA BT A R I8N TH, &
PrOA A BF T U TR R A & Bills U Tz f2 itk
HBRRSNRVGHE LT AL NPPY % Billh
T 5, T 5E— NidEHEAE LR CPAP %
BB LT 5, LR HNTRY . CPAP %3
—EINETD, LRBShTnE 7,

1 5L C ¥ #] @ Bi-level positive airway pressure
(BiPAP) T& % Philips Respironics BiPAP S/T D 23
gL d &, AR AL ORELE L L Tas
%k Lz, Z Z ClX BiPAP Iz &k B &tk oA 4
WBFICBT 5 2011 sFOMIE D Ic kb =—F 72
REEENT D, BIELARETARE LTz 45 41T
1o Ls577a ha—izHnF0, EPAP/
IPAP % H &) #1 %k L T BiPAP T X % W1 45 B %
fTollZ A, FIELETORETHREL. Fy
19.5 = 28.0 [F#[] T BiPAP X v fEfiAs ik 72 ¥,

T2 EPAP, IPAP O & # B @)Lk Lz DM
Adaptive-servo Ventilator (ASV) TH 2 L5 x5,
ASV iZ L A A R4E2S 1998 4F 12 HiT KA > T
IKiBRZ B L, 200348 H 7 Z » A THR T
MO TIEITE SN, BPELALIT X DIERA AT
ST LANMMEDEL <HEESN TS, HEF LM
48 NDRBNEA LT £ D M AN S EFIT R L T
ASV ifTTf E M RBER 2 LR LIz 2 A, &
WO 1 HFHETHEIZ ASV i fTRETid B SE R
PRIREL, Il 7 a5 I DR R 2R Y,
Ele. KEBITX B &ML ALRHE 198 NEx)
H L LUTASVIE. BBEEEREZILR L EZ A,
ASV BETIIARITHERPEL (3% vs 21%). A
B IR & s~ 72

) 100 455 0> N L IFI g 0 85 D JE BT I8 1
T, AR DRI BRI I EL %
BFCERLEXD. SHBOFTRDIIFEHED
FEEDIEE LA TR E R,

X HR

1) Pierson DJ: History and epidemiology of noninvasive
ventilation in the acute-care setting. Respir Care
2009; 54: 40-52.

2) Lassen HC: A preliminary report on the 1952

*HELEEALARIZ ) =y o
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epidemic of poliomyelitis in Copenhagen with
special reference to the treatment of acute
respiratory insufficiency. Lancet 1953; 1: 37-41.

3) RIFTTE : NPPV DFEh & Z DR . IE&4F 2003; 1:
7-14.

4) Résinen J, Heikkild J, Downs J, et al: Continuous
positive airway pressure by face mask in acute
cardiogenic pulmonary edema. Am J Cardiol 1985;
55: 296-300.

5) Bersten AD, Holt AW, Vedig AE, et al: Treatment
of severe cardiogenic pulmonary edema with
continuous positive airway pressure delivered by
face mask. N Engl ] Med 1991; 325: 1825-30.

6) Masip J, Betbesé AJ, Péez ], et al: Non-invasive
pressure support ventilation versus conventional
oxygen therapy in acute cardiogenic pulmonary
oedema: a randomised trial. Lancet 2000; 356:
2126-32.

7) IR Ak - B OAREBRT A KT AV

90 120 (%)

(2017 4ELGTIR) .
http://www.j-circor.jp/guideline/2017.

8) Momii H, Tashima Y, Kadokami T, et al: Experience
of step-wise protocol using noninvasive positive
pressure ventilation for treating cardiogenic
pulmonary edema. Eur ] Emerg Med 2012; 19: 267-
70.

9) Nakano S, Kasai T, Tanno ], et al: The effect of
adaptive servo-ventilation on dyspnoea, haemody-
namic parameters and plasma catecholamine concen-
trations in acute cardiogenic pulmonary oedema. Eur
Heart ] Acute Cardiovasc Care 2015; 4: 305-15.

10) Kinoshita M, Okayama H, Kawamura G, et al:
Beneficial effects of rapid introduction of adaptive
servo-ventilation in the emergency room in patients
with acute cardiogenic pulmonary edema. ] Cardiol
2017; 69: 308-13.
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2. BYELAEITEDT S PAZ%EN: -
HRR P R MR B S5 1T 609 % CPAP 1

2 NI L

PR A AT VMR IR S P 2 AR 2R S AL 2 IR
W I [ <2 (SDB, sleep-disordered breathing) % &
BEIZAHETDZ enmbhTng VY, Zo
SDB @ % < 1% B %€ M B HR R % PR % (OSA,
obstructive sleep apnea) £72|ZF = —2 A h—7
A 7 B o v RR P B HIR IRF S 2 (CSA, central
sleep apnea) TH D25, T Ol IE LIEX LIZIRTE
L. DAL OB —MORER T b # DRI
BT D Z PR, 2 b0 SDB
EEM LA EBETIX, SDB ZA&ME LW
BEMHLUKRLTPEARTHD Z EnHG S
g DY

DARZITEDFT S OSA ITHS % CPAP 1BHROBIR

OSAIZ EXGEDZE #HB L LTAL. KA
IR TN B 2 BAE T, iR IR D
IR X A D AR F ILAE S rv g FEE 23 2 K e v M 2
JUESE, MELOABEM L, OV TIXOE
RKROMEREAR R IT DR D, T & 2 I BPHEREN
EHTH-TH, —MpOBEIR TR EE N 5K
FRMIE DS EM) 72 O I 2 378 Uy e s U -
LR 2R 247, %7z OSAIT & 2 (kEe I
FE XN ENIR OB 2 B LA B BART 2RI
5. OSA Tix EXGERZEITHL 5 T2 DK IE R
W & 72 Y /£ 58 @ transmural pressure, D E ¥
BAMD ERT 5, ZOMORENOREIZ XY
FREF ML, A=RIFIER L. At oKEEE
PR AR 1 & DA RER RS, HERRINC
i 2 e BRANT R S B AR ORTFHITEE B % K
E9. ZAuT KRR E, ORI
YF D, ZORBEIMENLY HOARLEHETE
VHEETH DY, ko TR TERENIE S
B IEIC R FE 95 2 & T EAXGEDOZE % < Hifgeid
SGERTH: (CPAP continuous positive airway pres-
sure) 1%, OAREBEFITHB O THIZ OSA 24
DI TIEAR L F~ I A = IR R 2 LG
ERDZZENRRERTHE Y Y, La L.
CPAP T OSA il L7z &1, LDALRERH
DOEW P WET D 0100 O KB 21k

ABRITIES . DEOBRMREICHEDLDOALTH
2z W

DARZITHEDFT S CSA ITHTT % CPAP H#HORIR

CSAIZ— M NI R IT 2 B HIFIELNA, D
e BEZITB T FOEIELE N4 Iz o E B
Iz B, Mo oMz e LTET 5L
EZ BN TS Y, CSA B BRLALRE TIZ,
SDB JEA&DEEE S OSA & iF 3 & Mg U Tl Eh ik
LA £ (PCWP) =2, ANP (atrial natriuretic peptide)
BNP (brain natriuretic peptide) o fi 235 A7 1T 5 W
ZEBRHEESNTND T, DARABREITAH
5 CSA T T 2 iRHIREHI R ML ST
TRVS, INBURELER T > & AL EiEER TR,
CSA &AL BFITNT 5 3 1 AL D CPAP
A AT X > TCSA Z#8t ik L. A=ERHIE
(LVEF) 238142 Lt shTng ¥,

— i T, CSA & s A4 & T x4 % CPAP
FEEO R PR ERGET D eIz & Z sz
CANPAP (Canadian continuous positive airway
pressure for patients with central sleep apnea and
heart failure) B FTb ™. Z OB T
NYHA class IT L kG, LVEF %3 40% o iif§ 2> > i
T W% A5 W B 45 %% (AHI, apnea-hypopnea index) 7%
15 [a] / ¢ BL | > CSA #E AL (>50% 25 AR itk A X
v ) OO A A 258 B A3 B Bk S
CPAP #F (128 i ) &t (130 f1) Iz fdE 21
AT S, FETY RRA ¥ M3k e
DS RE R (T B E S L2 A3, CPAP BRI o IR T
IZ b LT CSA O HEEAEE A A BICERIR L, &g
FEFEL, LVEF, Ifith/ v x 7Y U fH, 6
SHBATIERE R A A RICUGE LI DD, 0B
R (AT 12 7220572 <. CPAP 2O AR EEITE
FoEMTRUGENREZRTZ LITTE R -
Teo L7P L 2007 4RIC¥EFR S 3 7c CANPAP GBR D
Post-hoc f##7r Tld., CPAP IZ#[ 0 11 bz g
DOFPEHCTIX, AHL A 15 (R / REREL R i ] &
. TS OREF TIXPRBRIFTHD Z LAR
Shie®, vz L CSA Z AT H 04

*RATLAR R IEERER R
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HEE TR P OFER] T CPAP @ “non-responder”
BEETDENS ZERHLRNT RS, D
DOEFITH LTI, B E R D EFRE 21TV,

PR & B3 5 HHMERS E L (Bi-level positive
airway pressure X° adaptive servo ventilator) @ %)

R Tnd,
X W

1) Yumino D, Wang H, Floras JS, et al: Prevalence and
physiological predictors of sleep apnea in patients
with heart failure and systolic dysfunction. J Card
Fail 2009; 15: 279-85.

2) Damy T, Margarit L, Noroc A, et al: Prognostic
impact of sleep-disordered breathing and its
treatment with nocturnal ventilation for chronic
heart failure. Eur ] Heart Fail 2012; 14: 1009-19.
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Overnight shift from obstructive to central apneas
in patients with heart failure: role of PCO2 and
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7) Wang H, Parker JD, Newton GE, et al: Influence of
obstructive sleep apnea on mortality in patients
with heart failure. ] Am Coll Cardiol 2007; 49: 1625-
31
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apnea, right ventricular dysfunction, and low
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3. LAZITHIT S ASV iHH CKEEE RCT BLRi D)

# A K ET=

AIIZ T B NA DA, A0S ER O,
SO FEZE DR R O] 7R S A 7R BRI X
V. R, ODASBEOBIFEMLTWS, HA
TEERAR PR T, LARE “DEAEN DT,
BN AR, FARAEL Y, &
A DR LEFL Y, 2OBREEFT-T
W5, DARE. EERHEOKT LIRS
(HFrEE heart failure with reduced ejection fraction)
L BRI EDRE: S e A4 (HFpEE heart
failure with preserved ejection fraction) {2 KB & 1
2o
ODARRITRBT DM ERIZEETH D, 5 -l
PO AT il B RSl =& A4 A RS L
i@~k ZERK e L. BEFTIXE > 7 6
DOWHRREERT DL oIk d, £, MHED

BEEE: M5->MeNMAHELRET S

fififa
HE

fifi 4 i &
HERRFTIRIEE AR : [EZRA KT S

(S T I (SR S

=)

93[]*1

TR, Biay 7547 ADKER, KOEEFLOB
mzk U, i35, BEsk
BT TEERIGEZIMZ 5 Z Lk v, HliEH
M D> B DK A>T k. Sl - kB Bt oo Fy
AR, BEREESEm OB, Mo 7oA 7 > A
ROKEHS O, PRI B g ORIk R S
s E1), &bz, WPERNEZBTELTSZ Ll
0. EIREREZWEAD L. BENAN TR 2 i) X
BDZLIZX0., DIEORTAT. BAMZHD S
. DHHEORIN, AR AMEOE T, #
REMMHIE R OB IR D I SN 5. E BT,
ANENTEHRIT AT D MEIRIEIR [ (SDB, sleep
disordered breathing) ¢ {3 <° %8 DI D%
BRds(E1).

P ERE R TRICIX,. 7 T v S22 BB)E &R

~——
-

1 DA £ EBEFREE
ZE b AR E TR LA S TN~ ORI E IR R e L, H AR EES D,
AL BRI 21T 5 2 & TRBUIOIRRCIIA K 7> Ok B3 EA, BRI OB ES IS h D,

R OSA IZTRGENHZEL TWD,
4R ¢ CPAP IZ TXUEMBART 5,

SERIRAL BERIR A IRBRR R, AR RIS R A OO Se i R
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Iz % ¥ 5 & B B L % (CPAP, continuous
positive airway pressure). WE&FIEARS FEIZ Nz %
RURFIC — 3 OHIE L 2N 2 2 A0 PE RS I PR 25
(Bi-level PAP) . — & DMEAHE ARy FE I N 2 H 78
WL 12 E S U 7z pressure support %l % 2 3 Jis i
53 (ASV, adaptive servo ventilation) 233 % (K]
2). ASVIEASK, BINEIL & fil N0 2 J5 ST 12 4
Y 1%3~ Cheyne-Stokes respiration (CSR-CSA) iz %}
LC. BZMIK%E =% — LT pressure support
RN IT TSR L. WA B OFRLE %
EBH) SRR EZZE IS D DI SN
MTHDHN, A TIHOARLEITBIT BNl H > 1k
HOIDIZHMHIND, FEDASV TiX EX
EBAfE DT D DIEKHERG E 2 ET D4 — b
CPAP e bHsfk s T Y. LA HAHT S
P28 P I IR R fmE 0 7% (OSA, obstructive sleep
apnea) & (8 CSR-CSA D i F~%fita [ fg & 72 - T
W5,

HFrEF i2 &89 % OSA lzxt LT CPAP &% 1%
FEEERI R A UGE L. FFARER X ORI TR %Ik

Pressure
(cmH,0)

15

» Utz ?, HFEF (2 & 664 % CSR-CSA i2xtd %
CPAP #4912 B3 L T. CANPAP 5 TiZ SDB &
EERHEOUEZBD TN, LT sh R
FED NPT Y, LirL., FOBROY T
}i"C CPAP (T C MR IR F5 50 (AHD A3 15 [a] /
i it ~H01H] = 4172 “responder (CPAP G CSA 28
3 LoD I A BRSSP HRANE L L
DI B L7 1. CSR-CSA % &r¢e SDB #Hf %Iz
WET B LOEEMER AR S Y, Teschler
%1%, ASV % CPAP. Bi-level PAP, [k &
Y % CSR-CSA DUEITHI RN TH D LG L 7,
ASV T L B AR RIEE~OBHERFEOHND Z
Llieot,

HFrEF (z%89 % ASV #3312 LT, Oldenburg
% 1% CSR-CSA & BEHFEF i % 126 » A [ o
ASV VW2 ATV, /o SR H 2 03B Bl i 725 AE A3 2L
#LIZ LEAR LY, Yoshida &1l 5 - Lo
B DREHNZ T, ASVIC L B & ER %R
L 72", Kasai &%, CSR-CSA J& T8 OSA % & B
T2 0RBIEFNC BV T, CPAP & ASV # ik

Continuous positive airway pressure (CPAP)

sec

0 10
Bi-level PAP
R RESE 15
10
FERREBE S
0 T T T
0 10

20 30
sec

Adaptive servo ventilation (ASV)

S
i
)
ik
S
H

3
Xy
X
&
S
H

5
0 T T T

1

0 10

20 30
sec

2 BEFREEETSE—F

_E : continious positive airway pressure (CPAP)

PR ARRGIE (PEEP) 222 Z LI & v, IhBHMIIILAE 2> & ORI, S - BB o> LR,
BRERERSIR OB, il 7 F 4T ARLKGERIIOUEE, kR RS BIR ST D,

i : Bi-level PAP

P SHE ARG HE VTN A W SURF I — RE DFETE HE 2 I A 2 A B FERTIR 25

I : adaptive servo ventilation (ASV)

WHER S 2 F = —> « A h—27 ZARFIRITH LT, pressure support ZEE S5,
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L. ASVTRar 7547 v AMRBIT, 3 A4
BOLEBEHE, Mh BRI MY 7 AR RS
F K (BNP) IS ME T2 Z Lo LY, &
%1z CPAP i f tf & CSR-CSA 2 FET 3 B
ASV Z 945 Z & T CSR-CSA B L O EREKH
HOYERS BN Y, ASV ALALHE Iz LS
AR M 2 Wb @EShie Y, Ki
DOWETH SDB &0 LT AL BEITB N T,
ASV IBEHIT T 6 v ARRICE BRI RSB HERED
3% &l BNP 2 O T 2780, DEER X
VCOREBHABRERIERT LYY, %k
HFrEF (351 fifT & 5 Ol [ e ic B
WT % HEELL Ed SDB (CSR-CSA % &) 234
{EAELTRY., ORI L% IC SDB 235
13 B HBEIC 6 LT ASV il BNP &) 48~
SH, DARICEDBAREZRA LY, B
DAAIER] (EF<30%) 12815 ASV & OHH
P MR EINEY, A TEHENT
SAVIOR-C fff22 Cld. 6 » HEDLALIER & i
REOHEHEIC X 2 AT ASV BECHER W
#FERLEY, bz, 2012 FlcAREI Nz A
X f#Hr T 1% SDB 4 Bt HFrEF &£ % 12 5\ T,
CPAP i34 P2t d 2MMICH V. ASV I
M PHRERELY D EENEY, ZZFETO
AT T ASVIT X B0 HERE - Tk iz B
THMBEOEREMN RSN, L L., 20154E(C
283 X iz SERVE-HF iR (A S BR H % 45% L)
. CSR-CSA BN OWELARLEZ xSz LT
ASV vs. control £ @ RCT #42) O &R Tl.
ASV i FIREIC TOMAESE AL 7, B
HGIZ RERELEZ DS LT,

—f. AMREMBREOWHENL L TR
HFpEF 125689 % Py [R5 1 D3 Fix 45 % 1 AF
b, HFpEF SEMIC w3 5 CPAP Iz X B /A=
JEBE A o3 2. CSR-CSA 4 #f HFpEF Iz B1F %
ASV T X % /e SSHRARAE. BBt 2 HE 0 A A E
RUERHE SN TS, TAOKHFTH CSA
% A o Bl IR IRF 4 D L RE 6 BE (SAS) 2 & 8F L 2
HFpEF BEHIZHB W T, ASVIAHEIZT6 » I
FERYLIERE. BIRAT 4 7 % ARG N B HERE D
REEAD., DB L OO A2TABEEMET
L7z (5.6% vs. 38.9%, P<0.01) ¥, %7z SAS & 4f
HFpEF %1z CPAP ° ASV # M il T35 2 &
TIRIRBERE, A OHERE. BB ARE. PRAUE
L7z ¥, HFrEF |z}t LT HFpEF i, FJE#s
PRI X DA O fEkiz A7 <. Ko kse
RN EEBEITX D RMERD 5, £, BIE
PSURERIT X DM, L BRI O,
LR R, B RE R 72 & HFpEF BA[R -~
DI AMERE L 720 2 HFpEF B 0 %k
ANORBDAREMERHIRE S D,

3 Wk

D) R, BT, R & 0 Bk - RO
LT A KT A > 2017 4-elETIR . Cire J 2017.

2)Kasai T, Narui K, Dohi T, et al: Prognosis of
patients with heart failure and obstructive sleep
apnea treated with continuous positive airway
pressure. Chest 2008; 133: 690-6.

3) Bradley TD, Logan AG, Kimoff R], et al: Continuous
positive airway pressure for central sleep apnea and
heart failure. N Engl ] Med 2005; 353: 2025-33.

4) Arzt M, Floras ]S, Logan AG, et al: Suppression of
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5) Teschler H, Dohring J, Wang YM, et al: Adaptive
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4. SERVE-HF #jf%¢

[T 2 I SR

SERVE-HF 22 D%

Adaptive servo ventilation (ASV) 28, OAEIZE
i~ B h R M SRR (CSA, central sleep apnea) %
IFZ T8 &9 D HEIRIEIL 5 2 s 3 51 F0, A=
B (LVEF) . SEBHARE, BIRER & 2 dcs
T2 Z EBHRWTHE S, BISHERSLT
BOUELERRTLHREDRINTE ., A2
BT 2 EHERBFR & LT ASV IR
NEEDBRM, CSA % ASV THIETH 2 L oFl
MR AL % M FE 3 D #F %8, SERVE-HF (The
treatment of sleep-disordered breathing with
predominant central sleep apnea by adaptive servo
ventilation in patients with heart failure) ¥ 73 I —
vy X% T FERE S, 2015 4F 9 H IR R A
FRINT,

SERVE-HF (%, CSA #i7 o [ bF- 0l [ 55 %
T 5B LB (LVEF<45%) 1,325 il % %t 4
E LT, ASV R EMM M P HoOUENRZ
B3 DRt U T2 i) & £ il i S 2 AL LRt
BRThd, MBROGRLELR 1LICRT., EH
FIE EIE T R CTOBEIC X DT, AL
BN O OFFE A, O 1R & DR, E M
ANEERRI 64 2 38 ) 72 fl 2 3A A BB AR B 2 DA
B, PHERQLALHEEIZLD AR TS 5,
NYHA III J£ 25 #1 70% % 5 . LVEF @ - ¥j 1%
32% T, Ui TR vk RO R R GA A YRR A B
DR FICBE STV D HGE LA 2 B E 03
4% Cdh o', Intention-to-treat (ITT) fHEHT DFE .
)31 o H OBERICB T, EEFHGEHEE

1 ASV BE & SHRBEIZB W TAHEZERRWIENY
2, CRGHBEHE TH DT L EITTe L
A ASVHETHEIZE <. FRZERIENRZ N LWV
5 PRI LB afERmTh oz (B, &
F51%. CSAENM DOIVEF DL T Lz A4
(HFrEF) 2512 W T, H A KT A4 VR
ASV B % R D HEIE R0 SRS T T,
SERVE-HF O %F %, W< DO RME SR8 TE
S N7, ASV EHIRERTIZ T8 3.7 i & 4 <
1R R R B O & 25 27% &2 5 . ER D
20% L& ote, SHICBED Y v A4 — N —iE
Bl HEIE LTI 785, TASV T CSA %
T2 Z LIIDALBEOTHRELET S L
WS IR T MTRFE T X eI TH v, ITT
fRHT DI T ASV D REAM 2 P& 3 2 i i M H
HDLDERYLHI -, SERVE-HF OffH %
ZUFT, ASVEEOTFERARRTH-TZ EDIE
WM IZ AR 72 3 5 . BRIV MR 2222 DA
&5 A4 R4 2 (20164) Tix., CSAHE L
LVEF<45% DA 2 A 121X ASV [ 1T HESE <
N EURL STz, REER 2 (2017) 1.
NYHA II ~ IV £ @ HFrEF Ti3flifi #2881 LT
W5 (277 A, HAEOLREBEELIT—
RHEEL L7223, HAMREISRAES R I OLAeRe
2 & BTASV OB IEMHIZE T2 A5 — b XA
MR ELINTZ, ZOF 2 #HTlX SERVE-HF &
B CARFE DB Z 1T L TiX, ASV 0# A - fikft
RS TIIARWSHEZ T 2L0ERSH D L.
971X CPAP OB A Z Wit L. BEARIEIL 55 Do
#RZ LG ARAREME NG AT ASV O

# 1 SERVE-HF Z&xE%

< 223k

- Witk 12 H L Bl U7 Bk A 4

- FEEERHHE 45% DU

© FHAAFLLLRT 4 AR LLIZ AR LNT & D ABEED 2

OG- Eh Ty

s NYHAII EE £ 722 IV . E72id 2 FENIC 72 < & b — DA ARBEEDH 5 NYHA I JE

s EAEZRAL DD IR LD 4HTNCH A R T A THERL L e NRHNEREREA R SN TR Y, KRISEEE 52 258

+ AHI 15/ [FFH LA _E OREIRFEIL S A3 0 . 50% Sl LS ik A X kT 2o dfktE AHI 23 10/ R 2L

* RO ERER AR B G N B I TEBRER R
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A Primary End Point
1.0
0.9+
0.8+
0.74
0.6+
0.5+
0.4+
0.3+
0.2+
0.1+
0.0 :

P=0.10

Cumulative Probability of Event

Hazard ratio, 1.13 (95% Cl, 0.97-1.31)

ASV

Control

0 12

Months since Randomization

No. at Risk
Control 659 463
ASV 666 435

43

136
122

60

77
52

B Death from Any Cause
1.0+
0.9+
0.8+
0.7+
0.6+
0.5+
0.4
0.3+
0.2+
0.14

P=0.01

Cumulative Probability of Event

Hazard ratio, 1.28 (95% Cl, 1.06—1.55)

ASV

Control

No. at Risk
Control

ASY

0.0 T T T

0 12 24 36

Months since Randomization

659 563 493 334
666 555 466 304

43

213
139

60

117
97

C Death from Cardiovascular Causes
1.0+
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

P=0.006

Cumulative Probability of Event

Hazard ratio, 1.34 (95% Cl, 1.09-1.65)

ASV

Control

0.0 :
0 12

Months since Randomization

No. at Risk
Control 659 563
ASV 666 555

43

213
189

60

117
97

1 SERVE-HF #HE&FER (LR 1)

FEEHMEEH (A) 1%, ASV B LM THEZETZ RV, BT (B), LML (C) DFEAFHIL, ASV HEAHEIC

oz,
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AZEETDHZ L. ASV fkf T EE i faE s
LK LCPAP~DEHEZERT DI il h
oo Eie. ERBPHEOMRIN oA LN 28 M K
0% (OSA, obstructive sleep apnea) 23 EfED LA
D ASV OB A - kX HERBEOS LT
ARETH D Z & MEARIF R O f i b Bl < |
DS SIMAH Y. ASVIEENRZRED) LA
2 HE T, ASV hikiz X B AR DALY
HMINGH I 258 L Tnd, T
ETiX. 9 -IMOfEkR, MmiTERekzEz =2 EHN
L9 % ASV OFEAIENE K L T&E i3, SERVE-
HF LK. ASV O 18P B0 A e miz &
%,

SERVE-HF i{BROARIR & 5 D

S FE I EREEMASCHEESTER SN D 220,
RN HERE R, CSA OEIE B DY 7 AT OFG R 238
HENnt?, LVEF 30% KD BERE L. CSA D
HE A 50% L EDBHFERHIZE W T, ASV iR IE
TOMBEHXCERERICENZ ERHLNE -
72. On-treatment fE#F ¥ T 3 ASV £t O 0) 1L 55 3
FaERICE L. ITT @ LIRIEFRBE SR TH -
Too 2018 4RITHER SN H TR TiX, RV
EFTY R T MU T AFIRRTF R, B
RE~DBEMN 12 3 H QRS THEM S 228,
BECHEZIT R, ASV BB CTOMAS ST A
AEiCE < o N E LTOBREEILIZE 21T
SWRTH -2 7Y,

ASV IF A AT R B BE S SR T & 5,
Fo LADMLEILDY R R DIEEBZDOTH A
9% ASV % CSA Ol % EIRICEHRE L TR
Wizl 2z L1k, 2bZ2bMEROPD L
7R, CSA 13 IR AR IR 32 032 TR A R 0% ) %
JUEL, DAZOTPEARRATHD., —HT.
OSA MR H iz I MK N 2 X 72323,
CSA Tldai izt L5 Uiz & s> 5 b4
R, HAMNTIIAERT TH DR D D, 3
TR OFERTIX, F=—2 « A M—27 AWK
(CSR, Cheyne-Stokes respiration) ? /i ¥ 5 E[ &3
20% Ri D HRFITBWTIX, ASVIGER THE
RYBOWHENTRENTHY., CSRAHEIET D
Bl Cix ASV T4 2 Z L3I pld H 5

LHEMIE N D, Iz T, ASVZEZEMIcHHT S
7R T OO BAS T 2 W e arfe ik 23281
HND, BEREFD S S MLOEEESWIF AR A,
2 SR O & E O 1% 101 emH,0 TH Y.
WLSUEA KRR, T2bbaiAam 2 S48
TefER, D EME N LR D ZE X 5 b,
ASV 2SNIBZEARFED Y A 7 e BN & B 72 W heE
IZOWNWThH, BV X 0 B335 S .
AEREERLZEDEZBND,

SERVE-HF O#5 R 2% E L, ASV O HIZHE
HEXTRITHIN, TRTOLALEBEFI
ASV B 2 ML T RE TR W ERERST S Z
LITTE R, AR DEY ., LVEF>30% H 5\
1% CSA 23 <20% DHEFH Tixde LA FPEAUET
DUREMEITER S T WD, HEiT ASV THETR
EOALBEOR, ik, BERMHEIZON
T, 2L CT ReT7 50 A% RBIFIZHESTZH DT
2, IERHH O B2 E . 4% D R e B
WHETH D,

3 WK

1) Cowie MR, Woehrle H, Wegscheider K, et al:
Adaptive servo-ventilation for central sleep apnea
in systolic heart failure. N Engl ] Med 2015; 373:
1095-105.

2) Eulenburg C, Wegscheider K, Woehrle H, et al:
Mechanisms underlying increased mortality risk in
patients with heart failure and reduced ejection
fraction randomly assigned to adaptive servo-
ventilation in the SERVE-HF study: results of a
secondary multistate modelling analysis. Lancet
Respir Med 2016; 4: 873-81.

3) Woehrle H, Cowie MR, Eulenburg C, et al: Adaptive
servo ventilation for central sleep apnoea in heart
failure: SERVE-HF on-treatment analysis. Eur
Respir ] 2017; 50: pii: 1601692.

4) Cowie MR, Woehrle H, Wegscheider K, et al:
Adaptive servo-ventilation for central sleep apnoea
in systolic heart failure: results of the major
substudy of SERVE-HF. Eur ] Heart Fail 2018; 20:
536-44.
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5. SERVE-HF #}f%¢

- CAT-HF #F%E -

ADVENT-HF #fge75 &

=/

XL

I8 B f 5% AR BE 3 2 i IR 7 W [ 5 (SDB,
sleep disordered breathing) & L Ci&, _&UEPAZE
IZHR NS % EAZE PR MR IFF SR, (OSA, obstructive
sleep apnea) 23R EEN JERE L% ARG T
A, —IEBMARER R 2 & OB TOINE RITHERE
RIE L. TEBRERIE B OFRIEPHERITORMND T
ERHISNTWS VY, —J . EBRRE R
FRHZOA A (HF) BH TiX, WP AR A B ORI
RS A 7 DI « 4 IITHIN D Hbg i iny 4
e (CSA, central sleep apnea) HEdH % 2%, HF
BFETIX, $950% FLEEIZ SDB 23&HF L. OSA f#
Ll CSABRMNB L ZESTOOEAELINT

M fEc*

CSABLHF 2D b DITRKNT 2D b DD FHEL
W ThdD, Fifit <tk T (CPAP) 25 OSA Ol
flicxt LTHE TH V. 1B FFEE HOT
home oxygen therapy). CPAP <° adaptive servo
ventilation (ASV) 72 & DREIL f B 28 CSA D2

EZHt LTHESTH S . SDB oilflix. HF
HEJRBE LI B TH 57Ab‘f$b§%b\fc %. SDB
ORI BERIZ X > T HF O P00 %2 WGr
T B KRHUEERRIIZER Tl CE 2 (R 1),

HF @ SDB iZx} 9 % ish it

OSA Z4&8F L7z HF & 1zxi9 % CPAP 1%, &
AL AR N, AR MAAIRYT. [ME - Ao
&R, ZEEBHE (LVEF) OEr> X -1, Bl

W52, OSAIZHF O PR EARTTH V. WFZeTd 573, CPAP iR T Y%k 3 2 nlhEE:
£1 DAL ELERMFIREES - (FIREBIEEICET 2RRMA KIFEEERAER
. MA FERMIEE
7 Y ,%\ . i N -
ABR 44 EHEFEEAE e Sk AR ) T —
Bradley (5) | LVEF < 45% 24 DL + L FRERL
CANPAP 2005 CSA CPAP () 298 *CSA #IHITE TIZ LVEF - A5kt (6)
] IFE +HE AR +SAS 5 : 7 L
CHF-HOT Sasa;?)‘;“; @ LVEI; SS A45/° HOT 52 51 | LVEF : fis7e L
HOT "G NYHA - [H72 T S iAiE Bk
N o LVEF ol : Hisei L
SAVIOR-C Om;r;lf;a LVEF < 45% | ASV 24 213 | ZEBABE +HF 1 - AlE  HRE%ER L
ASV © NYHA+ A XY MEATE R
Cowie (8) | LVEF < 45% 31 L + DMIASILE +HF Al : HESERL
SERVE-HEF 2015 CSA ASV (vh e fit) 1325 1 ysv TABEL - DIEIEH I
, FELC + OIS ABE +6 2 IR T IR b
CAT-HF Ocﬁﬁfn) ggg ASV 6 126 | ROBE AT  HEHERL
*HFpEF B Cld ASV A B ilGt
sovepa | Brdey 2) | WEF < [ fﬁﬁﬂﬂj 860 | BB + AEABE + LFSMBII + A
T OSA/CSA P FrE | ARERHEEED)

OSA, PHEEMENER R e ; CSA, i PEITR I JEn0k; HOT, fEERE R FE L, LVEE, 7S BHY K,

SAS, specific activity scale

* R R R AL SR e R B g L -
NER i = [ 2 B S MECR PR e MR -

SN R IR, 5 2 S I -
WEIR RSk o 2 —

TG B o B 5 I 2
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ERTHELHD VY, CSARABE LT HF &
FrL L LI KB ARBRBP N 20 H 5
25, HOT iz B4 % CHF-HOT F%2 i, LVEF,
FEOUFITFAD ST BN — 2O G RiEE) M
W EIz L P E 52", CPAP ORI & Wi
L7z CANPAP #f%2 Gid. LVEF OuGEEIZ R Sz
NP BB RIZED SR -7z Y, CANPAP
@ post-hoc fE#HT TiZ CPAP T CSA 23l E 7z
EF I B R PR B TH -2, L
BoT, %< OREHITCSA 2+l cx 3
ASV O RITHERBEE 72, DAETIZ. ASV
NOEEER, 5 > MfEROBEPN TR Hn b
TRV, ASVigks s orhRE2RIEEL &
SAVIOR-C i 347 725, LVEF ik B
L CxtIBRE L DIz 2133» S h o7z, ASV
RECOLRIRFEMIEE THAHIER + A X2 bD
HEAaATBRAERICRELE ",

SERVE-HF % ¥

CSA &7 SDB #4595 LVEF = 45% D18k
HF Bz ht3 5 ASV OO IME A X MR
AT DM EREET 5 BN Tiibitic K
HIBEE A LR TH D, KT, BT Lo
ARy NOBETH D EHFBEE THEZSX
WS ASV BE TR, BIRFEIE H 0258
RNMIAEFETIZEI LT ASV BECTHBRIZEN & »
SELFRNDOLDTH T, FDiz¥d ASV 4
CTHENEX D LN BEPSLT LAY Y —R
NiaEShi, UL, ABFZE ik, ASV BiiEE
B 3 Eld v . MkGEHI T A IRER 23V VE B
ML, RHEBHZ B W T H IR BREE2E L
BI2KI 2 8150, FEROBRIITEREET S L
Bbohvd, BkOHA RT4 2 TiE., Zo#HE%w
5% %. CSA{Efrd SDB #4735 LVEF =< 45%
D&M HE B3 i1cx6t4 5 ASV 1Z “UE3E S iy
(75 AID L7r>TNWBE 20 LinL., HAME
IRERSELY - DAL DA « B LBEY
A4 RZ 42 2017 4£4GTHR) TiE. gL ot
BRERICB I BB/ EHE 0 ICHR R 5
RTHDZ L. SAVIOR-C HFZe T3 Bige #2356
~ 8 » A LI T d D N PHRIEAL D IR EIX R
BDOENIRNT L7 Enb, BIRLkGEHHT S Z
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Impella CP % IABP & 5 > X ALIbig L7z 2 DD
Bk (ISAR-SHOCK 5% ¥ & U8 IMPRESS in Severe
Shock k) TlxWF I b AEaPRUEERIZDS
T Impella ODEBEM: 2R3 Z LI TE RIS
239 ISAR-SHOCK ikBRiIz 5\ ik, FEER B
Brlh 30 53 #% D UMREL DZE AL & A3 Impella 2.5 T T

BEIZHE L (p=0.02), %7z, RECOVER Ik
BRp 5250 T & bl BREE
MEEF kLY. BFE. KA 22T DanGer
Shock HERDEFTHTH S WY, Zh b DGR
AR AT, RETIX. BEERIFIC ARG DR
Py gy 7 BIONA Y 227 PCL AFBIZRNT
I DR 3 v 7 SO SRR R O 2k
DARAIEF~OME NS & 72> T3 (2019 4
6 HBE)

ECPELLA DFRIZBIF A2 HAHME b HEINT
W5, Pappalardo H1%. FREZRLEMS 3 v 7 &
# 63 #4128\, ECPELLA X ECMO iz k.
NBERHTMEL . BEIZY HAY —H UL idhE
Z IR BB BB 72 B RGO T3]
BCThol LM L, £z, Patel 5.
BYELEMY 3 v 7 BEIZBW T, ECPELLA X
ECMO Bz b~ 30 HZ OAEGFEN R <. b
REHENMEL, FAREICRETHD Z L E2liG
LT3 9,

BT NA A L LTO Impella

Impella 23 DFFBIIEER T XA A & R&E S B
B plE. EEPVA /NS &, LR NEE
KRS LT H D, pER 3> ACE fH 572
EOHER S LHBEEE LR NI EHLI0. BRIk

COHREE R, MEEK TN 20 L THES N8R
ThHdDZEhb, FERNT X - TXMFTEES %L
ELTLE S /N D D, 2% V. Impella
EAVERIE R OB T B 2R BN H A%
EFENEEBIE N 20 Lz o= AR (ACU, acute
cardiac unloading:) Z W[BEIC T 57 NA A TH %,

ACU 4 LTeisig & LT, Atk mimgE~
OISR S - L DEHINTWD, SR & 1X0
ICRITDBHEFELBIEDONT L ARETH D,
EZHHE 2 B/ S B2 B#EmRERITNZ T, B
FE(EE) 2T 5 2 LR TEXNIETHER K Z
DHOMRKE/NARE L 725, F T2, Impellaiz k5
TR O _E 5. & 78 SR AR BT DR N IR ZE A
MBS FEIR OWEFREE N D72 3D, b D
R 2T Rz, FEEENFZE TIX. Impella % 5 I F
WRETAVEY (7 X, R F)ITHFAL, F%EY
A RDMEINT B Z LR TS DA LM X
N5z i EhTng WY, S, Tufts K
220 Kapur [Efifi 5137 &% OERBRIZBNT, Hi#
HOWNT 30 2D ACU 247 - 7 L CTHHREZT
L. e X PRI 30 0 ENELTH
TR R MR OB L0 D Z & THZEY A X
BHINT B Z L EME L TWD, ZORFFEORE
TR X X, Impella 7§ A2 X W & F 45 door to
balloon R[] DIE R % E & L. B K Trl 872
BAIVTTHRBBIHEIND Z &AL
HTHD Y, MTN—T OWF5EhE Rz LRI,
KE TR I B D T 30 2810 6 0
Impella ff i 3 FEZE Y A RN R AE TR B A MAE 3
DEGRABRA R G S, S vy MlBRTIix, &
EMITREDR N & LS REIEY A RO
ME2RNZ RSN, 5% ERZ AR
BRick v, Fart7 bofashhEEEEt LT 7
EroTns (H4),

AR S AT B W TIRBR M) & O =l
Bh23 W BE & 72 5 Impella DR X —4 v b & LT
BIERLOHIE~ORIR S WIFRF S T D, BIGER
NVRE VL, 2R SRR AR, O AR AE L.
titin BB R B L OV XF—REHEE R & DR
WP DODEERED X SR A E A KT, TSR
el EWIM o7 =4 Bh £ (LVAD) 12 & % 24l
B2 >Z LIXLRI L VM5 TEY,
Impella |2 & > ThZDOREBPERTE 5 Z L3
RIZBN TG S Tuvb, Tschope H I3 EHERIL
FERERNIZ 6 LT 39 H o Impella 5.0 fEHIZ &L D
HFaZIVEMATDHZ &L, PIRIERA &
OHERIT X 0 I SSEMRE I O] 2555 L.
DHEREDSHE LTe 2 L 2| LTnWD Y, ACU &
L THE L T2 HIR-oRRR & LT OHESEM
Bk v b ERM D Impella fi B A 2845 Z &
7~ &, prolonged Impella &\ 5 #& (PROPELLA
concept) BIRMBEIN TR Y., SHBIAEET &
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B4 Impella DLFIEEARBRT/NARE L TORAEESE
Impella o 2 IARIE0 S & PR AT O BERITIIR & T 2 A U 7z FERERR R SRl RIT X o Cu i 2 Bl

OWTIELDAETE~E DR D,

ZZbh b,

BB & PVA fi/N2 W52 92 Impella (280
T, APEOHEZE & BHETRLOBHIE X R X — 7
FNTH Y., HKRTOMEEREA TS, —hH. B
IMEDSE SN Tc & LT, BEfFR# L DR
BEEME OMGE, VPR EOEAL 7R &R R & BRI
% <. LIS KO R IR e it i 7 &
SRS ERBLAD SRR E Ak L T < BEDRD
%

e =
5]

o

=i
oy
pat

8 & DRy 3 > ZIEFIASDIRBEA ST T
U — 2 MET B 2o iX AT B e o FERE KA A3
WHTH 5, Impella iz X5 PVA i/ 9584l B)
FNA A& E, BET AL AL LTOINLBN
BEERRICBN TS T 2 ReERH 0. R
THORLTWARALICEH LR S, AHTDH
i A ER T LERD B,

AIEAYiE) S
WK A 1E H 4 ABIOMED #t & 2246 17 RN A
PV =R e THET,
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52288 VATIT4 v/ LEa—
RO PRI A HE BB Mo
CEETE IS I A
g BT 3 — % W TR RNLRAE % 3EA S 5 pF5E

[H] RO T R T 3805 A2 S HE R
BRI 2 DB T DD, VATT 1 v
7V a—%fiof, [Ji#k] PubMed T 2003
E1 A D 2017 410 A £ TOSCERBRE Z 1T,
RN BIRIRBEIC 5 2. D i B it LTz SC
P Uz, (R it L7eimsx 76 -
Too MOIIIZERT U U2, I N
4ff. =/ FTEVRIME. LRV AVEUNR2
WMCHREEN, N2lToexrx7) eI/
URERICHRE SN, X7V, I
V. ) FUE VR TIIESINREBICHE R
b2 G2 o7, LRV AVE VB TESR
PEERREII A BT SGE Uiz, [RSam] BN OV i TAf
BET, LRV AKX U EBEIT &Y B RILREED
wET D,

#= (Introduction)

fei i 2> O R LT % 9 2 B DI 30% IR N
T, ODETAT G O BHRRAEREE DS, ifiss &
FET D L ShTnd Y, £, DIER% S
B DR T0% THEBIIREEENEC D SN T
W5 Y, MBS A SRR E D FE R 1T,
HERFAR. OHOaALTIAT LV ADKRRE
OB EZ BNTRY ., ZFOFREIFM B
HERREDBER & 720 5 5%, Fih, fEHiikRE
[ 5213 N O il (CPB, cardiopulmonary bypass) 7>
5 OBERREEDO FRRTFTH Y V. EBIR A S
Z 1 (CABG, coronary artery bypass grafting) ffi 17
B 1AERNT IR 2 0. A4, DS %6
T A X F ML L PRI THH S Y,
o T, AEBYLIREE DULFE T L 72RO O ER
MR ELFE L E X B,

T SLIRERIZ, O e A A VD CETE A
0 28 L 355 JEE SR il IR L R S % SV A RS 5 —
HECHIE LTz 0. E0E Fp il B 3 % 2 44k K7
T—IETHIE LD 35 2 & TERNMAOREIN
IFHITE Do 2000 £EEEA B OVIETAR F R I %

REREND X517 "?, Gillies 5 ¥ 130
iGETF Wit DRI B I ONT DY AT<T 1 v
7 L ¥ 22— (SR, systematic review) %17 - 7223,
IR ENTERSUTIZZN S BRI W TSR
TRAE &AM L 72 TR R o Tz,

TIVE TIT RN 5 16 U Tt 31
ERERIBREEIC G 2 D8 e Rat LicoE 7
ZFWSENTEY., SRIFFELELRN, ZZTH
WAL, BN TR B~ ORG-S
BIIRAEICH 2 2B MENITRETT 5 Te o,
SR ZfT- 7.

1. J}#% (Methods)

The Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) ® |2 ¢ SR %47 - 7z,
ARSRHEATIZH Y. B O F . s OER
FEHE | SRPUT B ORI T 2 PRI IRE LT,

2. HEIISTHERERR

Gillies % ¥ @ SR 1 1982 4 7> & 2003 4 F T
DO TETFIMEBEEZIT> Tk, FAi
2003 4= 1 A 5> 5 2017 4 10 A £ T ORIz PubMed
TR S N2z DWW T, ( (cardiac surgery)
OR (cardiopulmonary bypass) OR (coronary artery
bypass grafting) OR (valve surgery) ) AND ( (inotropic
support) OR (epinephrine) OR (dopamine) OR
(dopexamine) OR (dobutamine) OR (amrinone) OR
(enoximone) OR (milrinone) OR (levosimendan))
AND (randomized OR randomised) ) DA% H W
TERREIT o7, BTIRERTEINTER
o Tam S I REIR IR 0 DI < T D7, MR
SNTCERLDOSE R b Gam L & LTz,

3. FSCDER

oF 4w %, @0 il T 48 2 b FT S Tz A
BE BRI G & U I AE 2 el okt R B BR (RCT,
randomized controlled trial) . @#&.0r3%E 2 JE AR I
BEH L, BAELTa—CTESIREIZOWTRHE
fili U7z WF2e, QB8 LIS &5t ISR & U 72 fFZE.
L LT, WEELIAN DR, B FEER. in vitro D
WZEIEBRA LTz,

* AT REER AR R AR SRR BRRRL 00 B
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B ISCHR R TR LN RO X A F VR
Wik 2 S OFANME ML U CHER Lz, 14T
HRROTHEMR D D & HIWT LT & T oMz
NWTEXL B 2 =217, SRR EER LT,
4, fEbk

FEBPLIRAEDFRRE & LT, IR RLiR PR K
J /O IBGHRER R (B/A) . M4 FrimE B HE
REWN: (B ). EE . HRRPIN IE R (DT,
deceleration time), ZERAFERER] (IVRT, isovolumic
relaxation time) .  Jiili i I WSU5# JU0 90k / 15 R A 91k (S/
D). 765§ A 58 E E (Vp, flow propagation
velocity) . Ik 3R B 1] o> 76 = 4K R 1 R 48 Ak 3K (dA/
dt). (dA/db) / FEaRA& IR ( (dA/dt) /EDA) %33R
L7z

FEBPLRAEDIRRED 5 B, BFNAENIRCH T
MEHLEL S TR NS DIZEY L Tid. Review
Manager 5.3 (RevMan; The Cochrane Collaboration,
2008; The Nordic Cochrane Centre, Copenhagen,
Denmark) Z AW T pfEZ&HH L. p<0.05 2H =
=hHy L LT,

9 (Results)

BIIRRIZ X0 663 LA Lz (B 1),
B A MR O A R LT 111 e A L,
BV 2 —%fToTr, BIEIITHIZEEIR O
HAZ OB LT 229 BEREL TR LA L &
L7z 77W, RSN ol E 2R 1105737,
BOMIITER 7Y Un 26 0P, I ) v

75; 4 {fﬁ 7),8),10),12)‘ T ) ﬂE“\/:E‘.‘/ﬁi 1 ffﬁ 13)\
AR U2 TREER TV,
1. ZERx7Y

TR 7Y AR5 X B ERIBRREA~ DA AR
UL 2 TH -7 (R2). Lobato & i,
FeHikae % CPB BAlAHT & B ICHlE L. E/A.
E’. DcT. SD. IVRT. Vp ZERUTHW TG Lz,
TERT7 ) UG TOTNORE SRR ER
Wi oTz, Maslow 5 2%, ASHLiERE% CPB B
ST & B RTICHIE L. E/A. DcT. SD. IVRT %
FBEICHWTRE Lz, ¥R 7)) U5 Tndh
DIEE O AR AREAL 2RO BRPr 5T,
2. Y I v

INY J UEHIT KB ERIGBRRE~ DB 2 IR
SHUEHRLIT4HTH o (F3), Axelsson & 7
%, ZERILSEREA CPB AR & CPB it 10 7
izl L. dA/dt, (dA/dt) /EDA Z $5EHZ H v
THE Lize IVY 2 U EHIZ X D WTFhvofaE
HHERBALZBDRP ST, SR TIIAES
JEARREDIRE 2RO Tz, BHEHIX. IA) %
Hlz &0 ERYLRERE AR TE L L EH LT
W5, Couture B 1%, A ZHL5E A8 % BRI A 1%
CHfERT Il L. E/A, E', S/D. Vp &5
WCHWTHRE Lz, IAY 2 v #ETVp OAE
BT Lz, E/A. B, SDIZHERELE
AbrehoTe, RHIEEEE OB TIZ, WIhLofs
SRR S A3 72 o T2, Lobato & W%, £
HEHLRRE A CPB BAMART & PARZICHIE L. E/A,

LRy

= A SCHRRR SR =

((cardiac surgery) OR (cardiopulmonary bypass) OR
(coronary artery bypass grafting) OR (valve surgery))
AND ((inotropic support) OR (epinephrine) OR
(dopamine) OR (dopexamine) OR (dobutamine) OR
(amrinone) OR (enoximone) OR (milrinone) OR
(levosimendan)) AND (randomized OR randomised))
(Published dates from 2003 to 2017 October)

A R R SRR ST
FIHEN TV =3

\ 4

6637 LRSI

S

141, 5523

(PEFE TRV S, B FEBR, in vitroDAFJE ., LoD BAFRZR MIFSE)

1M1 EE L a—LT=

S,

Teast; 10430

10156 3L FEFEHLEREIC OV T ORI L
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i N3 = bo)% R
wh | | meg | B BOKETR | pepeney | O
(&) | % s | | R 7 AT 2 5 1 TR 5 A
© Rt 5 EHI L%
Axelsson” IRV 50 ug/kg FU I TH CPB #if
(2010) 24 CABG A 616 FiL3 - CPB il 10 7344
Couture® 50 CABG Ny 51 50 ug/kg IR AT Bl EraeAii|
(2007) & 0.5 pg/kg/min TAHETET BEloENi}
12
Jorgensen” 93 AVR LRIV AVEY 60 o1 g/kgégljilin THE T H% SRAN 5 E AT
(2008) + CABG  ‘kft CHE ST 20 DL AT
0.2 ug/kg/min
@IV /v 50 b0l
Lobato” e 0.5 g/kg/min CPB #% CPB i
36 CABG Q@=xzEx71Ur p
(2005) e fr 50 @4 n.a. Pl
0.03 ug/kg/min
Malik™ LRV AVEY . 10 pg/kg B2 GG B SRR A1
(015 20 CABG NG B 01 ugkgmin ICU AEET P %
R @ 30 ug/kg
Maslow™ =~ AVR ®®:|:l:}]/7)7/1 ){/ L6 03ugkgmin /5 7 CPB i
(2004) + CABG PN 196 @ n.a. PANfRif
0.03 pg/kg/min
van der o - e o
Moaten 32 AVR TEVEY 0.35 mg/kg  RENIRLERT 20 53 Rif CPB /FJIJ

EF; ejection fraction, CABG; coronary artery bypass graft, AVR; aortic valve replacement, CPB; cardiopulmonary
bypass, NTG; nitroglycerin, n.a., not available

x2 ITERTYUEBREHRICETSEELREDRTIEREOEL

Lobato"” Maslow"
TEXRT7Y

Pre post p fiE pre post p fH
E/A 1.1 =04 1.0 = 0.2 n.s. 1.4 £ 0.6 1.1 =04 n.s.

E’ 9.1 =*22 10.5 £ 1.8 n.s. -
DcT 173 = 50 158 = 40 n.s. 231 £ 77 247 £ 71 n.s.
IVRT 108 = 34 87 £ 17 n.s. 134 + 37 137 + 32 n.s.
S/D 14 =05 1.3+ 0.3 n.s. 1.1+04 1.1 =05 n.s.

Vp 35 + 12 42 + 8 n.s. —

n.s.; not significant
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£33 LY/ UBRSFIRICEITAEEIRENDRIEENEIL
Axelsson” Couture® Lobato™” Maslow'
i)l/U/?/ p 1@
pre post s pre pre p 1l pre | post | pfi | pre | post | pfE
E/A - 1.2 1.1 s 1.0 0.8 s 1.2 1.0 s
+04| £03 - +02| £0.1 1 +09| £03 -
- B 70 | 75 L1 e | B
+15|x23] ™ |x21|+a5| ™
DeT B B 211 | 159 248 | 249 |
+46| x50 | ™ | x61 | x57| ™
113 96 149 149
IVRT +17 | +20| ™ | £53| £39 | ™S
SD _ 1.5 1.3 s 1.5 1.2 s 14 1.3 s
+04| £04 +04| £0.3 - +1.0| £0.3
46 57 35 40
Vp v | w5 | S0 g w2 | O
22.0 27.8
R I B TR B
(dAzdt) /| 2.0 2.4 s B B B
EDA +0.7]£08 F -

3 :p fEIX Revman THIHL T @ fFHESR & Hol U CHEITHEE. n.s.; not significant

E’. DcT. S/D. IVRT, Vp Z#&Iz v THE
Lize SN J VEETHTNOIE S FERE
L&D D -T2, Maslow B 213, ZERIERE
% CPB B&#T & BN RTIZ#IE L, E/A, DcT, S/D.
IVRT 2RI HW TG Lz S0 2 5
TWTNOIFE DA RREILZRD IR o Tz,
3. )XY

T ) X E UG X D IERIGRE~ D E &
Fat L7IzEis X 1fRDATH o7z (Fk4), van der
Maaten & 1. ZEZ¥HEakRE % CPB Billani & CPB
HEmIARICHIE L, E/A, DcT. S/D Z4sfEic HHnwT
Ba e, =/ F o B5I12X 0 B/AIZHEER
TALZRBO R o225, DT, SDITHZEIT P
L7ze LU, W OFEEE S MIRAE & ORERZE
XD T,
4. LRV ALK

LRy A VB P X B I BILRAE~ DR
R LI 2 R Cdh -z (R 5), Jorgensen
5. FEERILIERE 2 TR T E I E .
LRy AU R 2% 30 7RG LT b HENE
L. E/A. DcT. IVRT % 7= BHLAREE DFFEIZH W
THE LTze LIRY AU X U5 CTEAIXEILL
oo ey, DT, IVRT i385 Fe_ Tt L
Too Elo. MEEBEL RS &, DT IZHEARZEL
ADRP o, IVRT IZHEICEMm L. £
B DU A DTz, Malik & WiZ, ZERHLE
AEZ KR A %% & B ICHIE L. E/A. E/E

DcT. S/D. IVRT. Vp Z#EEICHWTHE LT,
B B 13RI A ORI O = O — CTHEAR R EE A
HHEEENGLE L. E5IZZFOHEMIZHEN,
HAEREE N2 — 2 R LTeRE S G IR AL S —
B LTeRET 0T T F DB O % T -T2, i
BBk — R LERETIX, EE . SDICH
RIREAIZRD IR > T2 A3, E/A. Vp i3 Rtic
L. DcT. IVRT iXfE#E Lc. BEFAL X —
v ERLEEETIE, E/A. DcT. SD. IVRT iZH
BRSO IR S T B/E XA REITHD L.
Vp IZHEICHM LTz,

#4%% (Discussion)

Sl ik, A OETIIC B O TR
MEEBEILRFEIC G 2 DB R T 572D SR
17, RCT 7HmaEHH LT Lz, ASR T
Et Ll dizo x>, I /v, =
JRVEY, LRVAVEVDARITH - 7z,
TR T VRO X E I kDR
IREEDH BB 2 HE Ui s UIFEE LR -
2o IAV U TIZ AT 1T SHER
OUEZRBD TR, o 3R TITEZE RT3
Wi olc, LRV AVEUERETII2HWEDE
BRI A RIS E 2B T,

1. =7V

TERT Y Vid. DIHITBWT B 2R % Hi

L CODBHIIEAN OEIRT 7/ v > —1Y B (cAMP,
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x4 T/ X VEVUEBREARICETSEENRENSEREOEL

van der Maaten™
/)X TEY
pre post p fE
E/A 0.8 £0.2 0.8 0.2 n.s.
DcT 312 = 95 244 + 81 < 0.01
S/D 1.8 £ 0.5 1.5 =05 < 0.05

n.s.; not significant

R5: LRV AT UBRERIRICE T2 EEMREDEHERFOEL

Jorgensen” Malik' (ifgREE & —>) | Malik' (BIERAILAZ —)
A pre p;):z t ;ﬁﬂ; pre post p i pre post p fE
E/A :;gl :;31 s :fﬁl iéﬁT 0001 :;és :;82 s
B/ - i768.4 i7f.2 s 1106(.)8 + gg g | 000
DcT i3182 iOIIS < 0.05 ?_‘_2(; 4 11659 g 0.0001 117;)2 i20214 n.s.
IVRT i805 i%l g < 0.05 110?_) + Ig g 0.002 18210 110;)0 n.s.
YD - :551 :;&2 s :£§1 :iil s
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Effects of inotropic agent administration on left ventricular diastolic function in
adult cardiac surgery patients: systematic review.

Masahiro Ushio*, Moritoki Egi*, Junji Wakabayashi*,
Taichi Nishimura*, Norihiko Obata*, Satoshi Mizobuchi*

*Division of Anesthesiology, Department of Surgery Related, Kobe University Graduate School of Medicine.

[Objectives] We performed a systematic review of
randomized controlled trials (RCTs) to assess the
effects of inotropic agent administration on left ven-
tricular diastolic function in adult cardiac surgery pa-
tients. [Methods)] A systematic search was conducted
using Medline and PubMed during the period between
January 2003 and October 2017. Inclusion criteria were
RCTs conducted in adult patients to assess effects of
inotropic agent administration on left ventricular dia-
stolic function using transesophageal echocardiography
during the operation. Non-English language papers,
animal studies, pediatric studies, and in vitro studies
were excluded. [Results] Seven RCTs were selected
to assess the effects of inotropic agents on left ventric-
ular diastolic function. Four inotropic agents including
epinephrine, milrinone, enoximone and levosimendan
were evaluated in those RCTs. Epinephrine adminis-

tration and milrinone administration were evaluated in
2 RCTs and 4 RCTs, respectively, and there was no sig-
nificant difference in left ventricular diastolic function.
Enoximone administration was studied in one RCT
and it improved Dct and S/D significantly. However,
this change using enoximone was comparable to that
in the control group. Levosimendan administration
was evaluated in 2 RCTs and it significantly improved
left ventricular diastolic function as indicated by mea-
surements of DcT, IVRT, E/E’ and Vp. [Conclusions]
In our systematic review, we found that there is still
limited information on the effects of inotropic agents
on left ventricular diastolic function in adult cardiac
surgery patients. Results of RCTs suggested that ad-
ministration of levosimendan, but not administration
of other inotropic agents, may improve left ventricular
diastolic function.

Keywords : left ventricular diastolic function, inotropic agents, adult cardiac surgery
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Limitation of arterial pressure waveform analysis
by the FloTrac/EV1000™ system in a patient with
hypertrophic cardiomyopathy: A case report

Yuji Karashima, MD, PhD*', Masami Kimura, MD*', Masumi Umehara, MD*',
Kazuhiro Shirozu, MD, PhD*', Ken-ichi Hiasa, MD, PhD**

Abstract

Hypertrophic cardiomyopathy (HCM) is a condition
characterized by thickening of the heart muscle.
This causes mid-systolic ventricular obstruction
and/or left ventricular outflow tract obstruction,
which can have an impact on the arterial waveform.
The FloTrac/EV1000™ system is a non-invasive
hemodynamic monitor that uses arterial pressure
waveform analysis and is currently used for patients
with cardiac compromise. However, little is known
about the reliability of this system in HCM patients.
A 19-year-old male patient who has been treated for
HCM was scheduled for resection of the nerve of
pterygoid canal for treatment of allergic rhinitis.
Invasive arterial pressure monitoring that connected
to the FloTrac/EV1000™ system was initiated.
However, after induction of general anesthesia, the
system started indicating very low cardiac index and
even stopped measurement. All the other
hemodynamic parameters seemed to be in the
normal range. Here we describe the limitation of the
FloTrac/EV1000™ system for an anesthetized
patient with HCM.

Introduction

Hypertrophic cardiomyopathy (HCM) is a complex
genetic disease associated with atrial and ventricular
arrhythmias, sudden cardiac death, and cardiac
symptoms related to obstruction of the ventricular
cavity.”? Successful anesthetic management of
patients with HCM requires avoidance of aggravation
of subaortic obstruction and awareness of diastolic
dysfunction. Therefore, it is important to maintain

an appropriate preload and afterload while
preventing direct or reflex increase in myocardial
muscle contractility or heart rate. Intraoperative
monitoring should include recording of the
electrocardiography (ECG), arterial blood
pressure (BP), and transesophageal echo-
cardiography (TEE), depending on the patient’ s
condition and type of surgery. However, pulmonary
artery catheterization (PAC) is not recommended
for HCM patients due to the potential risks
associated with its placement (e.g., arrhythmias) and
its limited diagnostic utility.”

The FloTrac/EV1000™ system (Edwards Life-
sciences, Irvine, CA) is widely used in the
perioperative setting for patients with cardiac
compromise. It uses arterial pressure (AP)
waveform analysis to provide continuous
measurement of cardiac output (CO), stroke volume
(SV), and stroke volume variation (SVV) without
external calibration. This system is advantageous
because it is less invasive than PAC. However,
caution should be exercised in patients with
arrhythmias, such as atrial fibrillation, because
irregular rhythms don’t be applied in the algorithm
of this system. Another drawback is its inaccuracy,
especially in patients with high or low systemic
vascular resistance (SVR),”® which was reported to
have been improved in the latest fourth-generation
version. With all the other improvements in the
FloTrac/EV1000™ system, little is known about its
accuracy in patients with HCM.

We report imprecise measurements of cardiac
parameters by the FloTrac/EV1000™ system in a
patient with HCM under anesthesia even when

*! Department of Anesthesiology & Critical Care Medicine, Kyushu University

** Department of Cardiovascular Medicine, Kyushu University
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using the latest fourth-generation system. The
patient was contacted 1 year postoperatively and
informed before the submission of this article, and
gave written consent for the publication of this case.

Case Description

A 19-year-old male patient (weight 56 kg, height
164 cm) was scheduled for resection of the nerve of
pterygoid canal for treatment of allergic rhinitis. His
medical history included HCM since childhood,
which had been well controlled with beta-blocker,
cibenzoline, and nicorandil. The preoperative ECG
showed normal sinus rhythm with strain T waves in
II, ITI, aVy, and V. A transthoracic echocardiogram
showed a normal ejection fraction of 78.8% and
increased E/e’ (the ratio between early mitral inflow
velocity and mitral annular early diastolic velocity)
of 27.8. Thickening of the interventricular septum
and posterior wall (28 mm and 11 mm, respectively)
was apparent, which caused mid-systolic color
Doppler aliasing due to mid-ventricular obstruc-
tion (MVO) . The patient underwent an exercise
tolerance test, which induced chest pain at a stress
level of 14.8 METs (metabolic equivalents) . Based
on these abnormalities, his physical status was
categorized as NYHA 1. Preoperative laboratory
tests were normal except for brain natriuretic
peptide (BNP) levels, which were between 50 and
250 pg/mL (normal level < 18.4 pg/mL).

On the day of surgery, the patient showed up
without any pretreatment. The vital signs at baseline
were BP 112/63 mmHg, heart rate (HR) 67 beats/
min, respiratory rate 16 breaths/min, and oxygen
saturation 98% on room air. Access to the left radial
artery was established under local anesthesia and
the catheter was connected to the FloTrac/EV1000™
system (software version 4.0). At baseline,his
cardiac index (CI) was 3.1 L/min/m?®, stroke volume
index (SVI) 48 mL/m? and SVV 7%. Although TEE
has been recognized as a useful tool for patients with
HCM,” we did not use it because of its interference
with the surgical procedure. Induction of anesthesia
was achieved with fentanyl and propofol, and
tracheal intubation was facilitated with rocuronium.
BP and HR decreased slightly during induction to
95/49 mmHg and 60 beats/min, respectively. In spite
of the relatively small change in BP and HR, CI and
SVI decreased considerably to 0.4 L/min/m” and 6
mL/m’ respectively, and then returned to reasonable
values after tracheal intubation (Fig. 1A). Sevoflu-
rane and remifentanil were used for maintenance of
general anesthesia. The operation began with only

small changes in BP and HR. However, the FloTrac/
EV1000™ system started indicating very low CI and
SVI again, and even stopped showing these
parameters with the alarm warning, “check the
arterial waveform” . Neither equipment exchange of
the FloTrac™ nor the EV1000™ could improve the
situation. Operation was not discontinued because
hemodynamic parameters were stable except those
of the FloTrac/EV1000™ system. About 2 hours
later, the operation was uneventfully completed,
although the FloTrac/EV1000™ system still did not
work properly. At the time of tracheal tube
extubation, the FloTrac/EV1000™ system suddenly
started displaying reasonable values again. The
patient was extubated successfully, and subsequent
physical examination was within the normal range.
The FloTrac/EV1000™ system kept showing
reasonable values until removal of the arterial line.
The patient was moved to the ward and discharged
the next day.

Subsequent detailed investigation by the manu-
facturer suggested the cause of the error. The
kurtosis of the arterial waveform, which is one of
the major signals used for the analysis, went beyond
the algorithm during general anesthesia.

Discussion

The present case highlights the limitation of
hemodynamic monitoring of patients with HCM by
the FloTrac/EV1000™ system. Although various
arterial waveforms are often seen in these patients,
depending on the general condition of the patient,”
little is known about the reliability and accuracy of
the FloTrac/EV1000™ system.

The FloTrac/EV1000™ system is a pulse contour
device that provides continuous CO measurement
from a FloTrac™ transducer, attached to a standard
peripheral arterial catheter, which is connected to
the EV1000™ monitor.” It has been widely used in
recent years during the perioperative setting as a
minimally invasive hemodynamic monitoring device,
especially in moderate-to-high risk surgical and
critically-ill patients. The device is based on analysis
of the AP signal obtained by a peripheral arterial
catheter, which is used to calculate SV (and thus
SVV) and thereby CO, and does not require external
calibration.”” CO is calculated as follows: CO =
PR*SD*y, where PR, SD, and y are the pulse rate,
standard deviation of the arterial pressure, and
autocalibration factors including patient demographic
information as part of a proprietary algorithm,
respectively.” y which incorporates both the effects
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Figure Legend

Fig. 1: (A) Intraoperative hemodynamic record of arterial blood pressure (red) and heart rate (green) in the
upper panel, and SVV (green) and CI (blue) from the FloTrac/EV1000™ system in the lower panel. (B) The
arterial waveforms obtained at different time points indicated in the upper panel of (A). Note that the dotted
rectangle in section (2) is the cause of the reading error displayed on the FloTrac/EV1000™ system.
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of vascular resistance and compliance (vascular
tone) on pulse pressure, is averaged every minute
and represents a multivariate polynomial equation of
waveform variables as skewness (symmetry) and
kurtosis (the sharpness of the peak of a frequency-
distribution curve).

In our case, imprecise measurements of cardiac
parameters by the FloTrac/EV1000™ system should
have attributed to the low CO." One possibility for
this was the decrease in SD in accordance with the
decline in mean arterial pressure. However, that was
not the case. Another possibility was low y which
can be achieved by low skewness (leftward shift of
the arterial waveform) and/or high kurtosis.
Detailed examination of the data by the manu-
facturer suggested the error was due to the
extremely sharp decline in the contour relative to
the peak (Fig. 1B), which led to abnormally high
kurtosis values (precise data were not disclosed).
Interestingly, we were suspicious of a double count
of the PR; however, this turned out not to be the
case.

In general, the arterial waveform consists of two
components, the incident wave and the reflected
wave. The former is linked to blood flow associated
with left ventricular contraction, while the latter is
generated by the reflection of blood flow in the
peripheral arteries. Both low vascular resistance and
high vascular compliance (the latter found in young
individuals) can cause a delay in the reflected wave,
which yields the downward shift of the dicrotic notch
position in the arterial waveform. A characteristic
arterial waveform is often seen in patients with
HCM, which is influenced by the degree of rapid
decrease in cardiac outflow due to mid-systolic MVO
and/or left ventricular outflow obstruction
(LVOTO).® The typical arterial waveform in HCM
is described as a “spike-and-dome” configuration.
The spike is due to the rapid ventricular ejection
from the hypercontractile myocardium followed by
an abrupt halt of the ejection due to the mid-systolic
obstruction and partial aortic valve closure.

In our patient, the high kurtosis of the AP
waveform could be due to the combination of the
following mechanisms. First, the sympathetic
system was suppressed by general anesthesia,
which resulted in a decline in both SVR and preload.
The decline in SVR enhanced a rapid ejection from
the left ventricle, and in conjunction with a reduced
preload, the cardiac outflow was rapidly interrupted
by mid-systolic MVO and/or LVOTO. Together,
these changes caused the formation of the “spike”

configuration. In addition, the high vascular
compliance and low SVR in our patient evoked a
downward shift of the dicrotic notch position, which
also enhanced the steepness of the downward
slope (Fig. 1B).

From another point of view, the error in
measurement of cardiac parameters by the FloTrac/
EV1000™ system could suggest the existence of
MVO and/or LVOTO. Because HCM is the most
common genetic cardiovascular disease,
anesthesiologists may encounter it in its
undiagnosed form during routine preoperative visits.
In such cases, reasonable BP and HR values should
not be interpreted to reflect stable hemodynamics.
Thus, when the FloTrac/EV1000™ system shows
inconceivable values, it is important to be aware of
the above-mentioned points.

In conclusion, our report describes the poorly
known limitation of the latest fourth-generation
FloTrac/EV1000™ system in a patient with HCM.
Caution should be exercised; even when the system
displays values for hemodynamic parameters, these
are not always reliable. An update of the algorithm
used for analysis of various hemodynamics
parameters is awaited.
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Platelets from the refrigerator: a better way to stop bleeding?
Paul M. Ness Ann Blood 2019; 4: 1

* Cold (refrigerated) whole blood
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RN S Z & T, EfE & Fellow 72 H OB RIS
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LOICTEDLLOENILEDH Y TT ).

ZDX D REERMBKED Y. BT D O Y ER]
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WIZIREL TS FEDWEY, £RIFHA LD
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RBZLTWikEXE59Td, brosEVvyh—W
FR 2018 Pefps b —F A > MITHARZHE L Tz
ZELHYVFEDENTND Fellow o H & —FE i
B L7200, EBELWIEMND 55 & Happy Hour
DHIBITZHIEVIBFN LDV LT, £
TR T DB HEEHP S DHEFEOTDIT KA ETE -
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TBLVELE (BEE3),
HIRIZONT
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7 &) H =T, OldBay &5 ZNHHILHFED
seasoning # 72 5 S5 MIFTAY < —THE Y 7273
BN EWVWI bOBRHEATT, IO IFIR
DR f0 T = NEFRE T, FMT E > T L SR
WKL 5 L ZATLR (WWIFOL DR, BiiH
S LIEHEND R T A H =R TE, RIERR S
A BIHEASNDBNSLTLIEE ),

% 7z Baltimore 1%, #FEKiZ Orioles. 7 A 7 M
Ravens 2 L. ¥— X didthodnkKikHbn
2720 £9, 2018 FFITFER RN B Fi7E o7
Orioles T4 28, HtRIZIFZEEINTRY., AX
DT MR EES LT A B ANOBERI X122
LETRILLARVE L. TAZ MIOLWEDTF
v RBERLNTNWEZ & EHBREREDLTIIZ. B
R CXRP oI ERLEY 72 LTl

HA NG AL, R OENEELLIC T Z
LW, Baltimore Tifihh X 0 ¥ 20 7ME AL
HXITEA TVWA N BRIF LA BT, AEiGERE
LLTEHENPTELENWCLZATLE, LT
HHELEWS LRDH -0, FANNRmATE >z &
5 TERRMMFMERD -T2 0 ERRITBET L.
AANFE L TOBHRIES, RAS, Nkt L
HIEAIATONTEY . BENMZHITEWRES
FLEOlZRS L oRFHTBILTRYEL
oo HRNDOHRTIT S fHAFEfFHI L 72 o Tnd e
T4 =R — Kb ELE (BEAD .

T AV BOETHA > 7 T OFIITITELIENID
TLEM, 28, WKIZEERHEFET, Lrbh
BT DETHHEO2LY ., BIXBWVOITHIEED
X725, ZIXENDITEFEBA SIS
T BGBHRP ST T HRMT Lz, WL
DAEA Tz Apartment [ZELINZ 5 W - 7o SpEI
DI oTe D TTH, (ZBBIEHFEN T2 K ANF M
DHEEDOEE % 5 b OBET MRS T 577
ELZ Vo T AR DWNEWH L7220 E Lz,

Fh, BERELEHEOOLIAIINMET S
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Baltimore T3 23, T4EIZ AKX Yy KL AX A ¥ %
BLEENR L o L 5 T(EHEEEDL OIITIX
FEUBNERTAN). ZITHENFED -7z v slHhim
BHRE L 035 L, 2RoB 7 & ANFEEX
ETPRIRARITZ2Y £ Lk, Hopkins 2256 %, 1A
DHL Y >THHEL>TFEDODIT, RAZRBIK
BULBENLEWNHI A—ARELNTLDEZ b
D E LTz, 2018 4, fRIFIEKEL XV OREFIC
Rftbhleole, AP THiERERLEBbAL L
TWEHARNIAYIZEmH R RERZ L TR
W% L7z,

wboiz

Sl BELVOBEETHEREBEE THESER
BREZTHIENTEE L, SBRIFIZOHET
B RBRPLMNREE P L TNE WS E X TEY
9, ZOXIREPFOREETHEE LEEIK
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-3 W M Ir-
I

firie ERE R E 1T BT B FREIRITE & 2tk B R E B
XL T LR COEEY A7 L OB © %
B 2R — MR

Khanna AK, Maheshwari K, Mao G, et al: As-
sociation between mean arterial pressure and
acute kidney injury and a composite of myo-
cardial injury and mortality in postoperative
critically ill patients: A retrospective cohort
analysis. Crit Care Med 2019; 47: 910-17.

T b ORI LAY, JE O T A5 9% D 0 77 5 5
(MINS) T LW FIBIA B v 2k B e &
(AKD) LB L TN Z LR ENTNAD, —J.
FEHRRIZB W T, MEHER O EE LM IE N
RAEIZBET 2 o F 2 AR 7 2 THEE I
ICU iz BRI AT DR & FriReff 23, MINS,
HEBLITAKI L ED L S5 IZBGR L TV DD,
IR R — MENT TREF LTz,

Cleveland Clinic @ ICU Iz k% 24 BERILL EA S
L7ehRAND 5 B, ATATIZ PP s <o 0a 03 it 5
B LIcEE LERTRBEOREEZRIAL
2766 £ & k4 & LTz, ICU T DB 5 B3Ik
(MAP) (i 7HHETOMINS/ LR LV
AKLIZIZHBE RS 0. HAKMAP &R 5 &
MINS/ € T 1% 2 R BIEIC 56 > THE M L, K
MAP 7% 10 mmHg &~ 9~ % f:iz AKLiZ ¥ — K
127 THEIREM Uz, &ILFEOEREL LT
A% MAP<80 mmHg &Kl & il MAP<70
mmHg IZ D> W THRHF L 72 #5 5, &% K MAP<80
mmHg © R A3 1 R RIEE 3 5 4512 MINS/
L, AKI & bicHEIZEMLWFhoFE— R
Hd 10977 o7, 1 THREMAP<70 mmHg
I2725 & MINS/ ZELCH X O AKLiZ BRI L.
NP — REIZFENEFN 1.80. 19172 7z, itk
ICU TR 2 BE Tk, AR £ 21 E Ok
MLFETH MINS R AKI DREFERB L OH T DY A
7RIz,

UMK SRR RS % )

PREW EYBFINIC I T 57 < IR PR
MEHEICHT D7 =L 7Y & T KLt
Y > DG - ek 2 b BB Bt G

Mohta M, Garg A, Chilkoti GT, et al: A ran-
domised controlled trial of phenylephrine and
noradrenaline boluses for treatment of postspi-
nal hypotension during elective caesarean sec-
tion. Anaesthesia. 2019; 74: 850-5.

7 =L 7 ) E EYIBffTic BT A RIEH &
L CGEEBIITN TE 228, fike2 ol SRR
HORD, KEHRREERT S & TOHAHE
NI X BRI 2K S ¥ 5 nTREMER S
5. W% a ZRERNELHETHOT W g 2R
FHTHDE/NT LU vaelbidsz LT
BRIRDFEAAAE 298 S B D REMER D D, A%
TiX, WEYIBAM 220 DiEs e wtg & U CThi
< IR T RRERE ORI TRz, VT KLY
V5ug &7 x2=1L7Y 100 ug ODR—7 AL
DR EBGF LTz,

R—=AF A > OPGFEEIED 5 20% L EOKT,
F 7213 U T 100 mmHg 7 2 %I & E 6
L7z REAOMTI%L 60 beats/min Al DRNRFE 4K
Z EEFMIEA & L,

90 44 DS I HE I IT R AT S L Tee AR IR D 36 2 3K
(7=2=17V>378%vs. / VT KL F V2222
%) . ARILE D%, #IEHEI Iz L TGS
N7 FEHOB G RIBIC A B EEZRBD IR o T,
Z7xz=L 7V VTR —T ARG S RENL
AT KL FY X0 4oz (P=001)., 7=
=L 7)) UG REohge g (pus b [ 4R
PH D 1200 (100-300 [100-900]) pg. / A7 K
LU U EEI 5 (5-10 [5-25]) ug TH Tz,
WHRIC IV T, I HE S8 -1 D A & Lk
LTC10%OREMABIZAEERIK T 2R E7R
hote, Ele. WHFEIRIN pHIX/ A7 KLFY
VHE(725) BT ==L 7 ) U (7.29) X AR
7= CE¥3fiE. P=0.034),

WENOMAERIER S . BHARIROFEER 1T
LCHRBZAEmES, 78 < I RPN T 2%
#mlic, LOLERRS, /AT KLY VEEClE
WEIIRID pH 2ME o2 2095 HEEET D L.
VT KUV v OB AIT & RN TOREA~
OB LTS LRIMERBLETH S,

(M EFREN F MRS < ) TR B RER

HEF )

FPREFMZBI BMPOMIELZDY X7 &Pk
B9 W

Sessler DI, Bloomstone JA, Aronson S, et al:
Perioperative quality initiative consensus
statement on intraoperative blood pressure,
risk and outcomes for elective surgery. Br J
Anaesth 2019; 122: 563-74.

AR, M OBRE & PRIZBET 2% < odh
BV, FRTR T ORI X% A BRE 2 BN &
HLHRET TR, EaPiroE/A BT S &
bhTnwa, Brzih o EE I, 005
fEECODAFIZITIN A . AR AR LS LT
bo ZOHRETIE, Witk DMLE & O o4 dy
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T & OBRIZOVWTOREEE &, fiiholl
JEEEIZ OWCIERICli# it S 2 LT 5,

ZOREFIE. %< OHMRIZ LD Perioperative
Quality Initiative-3 7V —F > 77— 712 L 0,
fii v DR E & i D P12 B L T, modified
Delphi Z W CTirbhi T3,

Z DT & UT. i o WUHE B IR 53 100
mmHg BL R, SEEEIARESS 60 ~ 70 mmHg BL R T,
N S A M B B 5 D 78 A RN AR BE 1 AN Y
s 2. RAOIELETMIZIBNT, HEENE
&I D UUENIE MEMEIZRE T2 =85y 2i+4
LEFFEARVWS OO, WHEHEIREAS 160 mmHg
PLET, Ol i R ZE D3 B N3 2 fali i o3
BB, OIETMTIE. PHEHIBEIRESS 140 mmHg
PLECHit 30 HOH TR AR IS |5,

TS EN TV, &M E LRI DR
MIRPRIE IR L TiZ S oM &R fFilan b, £z,
MLE_EFPAK RISk 2 a9, 3RO HIZBE$
LHIE LS BOMERETHD. ZOREZETA
ThH, HMAREIREBOEENBY, ki
iRz BN T, WHEENIRIE & 5B IRE DK
EEWIET S Z LICARIED D0, Z O IEAM
T OMEEEICBE LT, HEPOMERIES TH
5o

UMK 2R 2GR R 2R ZE e iR - B2k 2200 BT

BEEPTE)

II

TEMEZR ST B O R R T mENZ X 0 a7
H EDBVIIRLIRS

Phan TS, Li JK, Segers B, et al: Aging is associ-
ated with an earlier arrival of reflected waves
without a distal shift in reflection sites. J Am
Heart Assoc 2016; 5: e003733

IR I B ARREA LIS AE > THRIRASFE A3
3208, FLBEIRIC SRS S & S D
R OEIIRESE I O S E TORFILX D - Tl
MEEd, RGOSR ANEAICEE LT b &
ENd, L URSHNEDS NV FE LT
HSIIAIEETH D, ZZCTHIAR N, A Y &
MRI THLBEIIRE - EKREEZHIE L. WS
HEE TR KRR L O F 2 —7 — =%
V4 v R o BNEF Y Tidsd TRD TRk
{EHRRERT &1 IRIE O SCHRAL 2 HEE Ui, SFEy
49 EE OIS E B D72 48 fi133 X OVSEY 61 1%
DONMILEE R R < R XD 164 Bl 2 DORE
THE Lz &2 A, Wil e AT £ TORRTIZ
HE YR LRVOITK L, BIESEEER LT
T TRD T KB DL S B3 Y F TORER
VZAERNZ LRI L CRif Lz, 2 b RT3

L AL DOEALA~ DB ENLRD SNl o T,
&I AV b IR AHIEIRICED L2 A
TELTRY., Zhbofie LTHARE—0
SR 2 BT D OIFBMDO DL L TH Y, i
Tz & o TS OIS 2 R0 K FHHRALIT
EEPECADOOERBRILETH D, MEEORE
T DOEERDH D Z LI TH Y, 4RO
WX 2D & =R LIz A TITRMETX 5,

PRSI A 8 2 BERRI I AT 5% & L I3 TR
TRETHD

Kapur NK, Alkhouli MA, DeMartini T], et al:
Unloading the left ventricle before reperfusion
in patients with anterior ST-segment—elevation
myocardial infarction: A pilot study using the
Impella CP. Circulation 2019; 139; 337-46.

ST ESALLFFEZE TIIFIZEY A IR
FELHE T HRITBIR T D, FHERORIZEE L,
TRATITHERRAN 7 fe SBIRE T 217 5 2 & 3 ZEHE/ I
L MRHERE OTEMEAL % S T2 B 2 L E SR
TGN TWD, LEEY 3 v 7 D07RWST |
SAVEIE B TR AT 7 e B A T &
752 LWARETREPRF L, £ ltidk Tal
50 4 Z& iR E T 2 BEITHR Y 20 1F. — 1% Impella
CP %2435 L RIRFIC MR 217V, Ml TIXHE
i 30 MBIE S B, HEEEE» HHMERE T
OWFENERIFERE 72 43, JBIERE 97 2 TH o7z, 30
H & TOEELMENA HEELOBERITZN
FN 8%, 12% THIL 2 -7z, 30 H %I MRI
THIE LMY A X (EELhE o) 1215
+12%., 13 £ 11% TINHENRP -T2,

MBI AN D FEEHELITEMERICBNT,
TR 1 P RE R 2 BRI IR LR KV b 30 43
LEDZ LITLY . Z ORNTOMREHEDOHETE DMES)
U CHEREEE 2T 2 EFRLTWD, FE
FIE— I T R WZERHE LN E ENTE
V., FREFHOCNENEETH D, BEDORIC
TS RBAW N TEIUID R L DI AILRIT
SRRV EE Db, SR OMEERE TORRITZ
NELFT 5, FEEESERREEZ KT
B LITHENTH D, AIRNXIH S 7 g8k N %
RERPSTER. XD LEDEE T ORI
HE S Tnb,

@Y 27 - $5iEH HFpEF OWEE R L. £
OHBPEBETN 2RI S

Franssen C, Chen S, Unger A, et al: Myocardial
microvascular inflammatory endothelial
activation in heart failure with preserved
ejection fraction. JACC Heart Fail 2016; 4: 312-
24,
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AEVEEENS CORB Y A7 12 X D57
DRIEIT X - T, TEIRN B OTFHEALASE G DL
IR & PEIR MR L 2 S 72 5 L. HERAS
LR DRz R4 (HFpEF) Dy RE
FHIEERZT2E S0 2R L. HFpEF &%
DOOHEWER L EF L F > b (I RE Z >
k& EARFIESILES » b OMEFE) OEARIZEB
WT, E-kL 7 F L iiluiiEEs o+ ICAM-1
DORBEN LS., ~7v77—Y LANEO NADPH
g (bigs% 2 ORBEN EH (O TIE EFET).
WL NO & kB Ol 345 & dli il e e - il i -
cGMP, PKG iEMDERBD bz, T b
Z e s, WEARE/ ML O oL, BBk
A B L ABRHED SO~ OD NO &fEY 7%
%55 S &, HFpEF O Ll Ko & 0% %
EHLTnWD EEZ B,

MBI A D HADOMBARHRLEINTVD
B, TS OMAMOBRIZOWTIX (REBM%R
EH b AAMBEBRIZONWT D) AW CHEBIC
FEI LT DO TR, ZOHEDOERBIRNER
AT AR ST D77 HFpEF O g D ARE
THDHNE 5 PO TX R0,

(FESLAGBR R & o 2 — IHBRE)AEHI 5k
oD )

III

JEERIVE S ARREBEIZE T 5104 d-ROMs L
OV &I P BB RE D B E 3k R L& il
RFEDOR R

Suzuki K, Yanagi K, Shimizu M, et al: Effect of
growth hormone replacement therapy on plas-
ma diacron-reactive oxygen metabolites and
endothelial function in Japanese patients: The
GREAT clinical study. Endocr J 2018; 65: 101-
11.

% £V E A E (GHD, growth hormone defi-
ciency) BF X, BIRAEAL L IMLAESE DY A7 A
<. MR EHIEHEE IR R 237 7 v — AT AR
BB LTS Z b TV D, ARFZE T,
HA N GHD #5& ToIE N i iaféng (PAT ¥,
peripheral arterial tonometry) & iifPEBZEACHEY
(d-ROMs, diacron-reactive oxygen metabolites) L
VI BIE T E RV E > (GH, growth hormone)
il F59EE: DR) R %, open-label, prospective, case-
control study & U Cii# L7z,

GH #fi ek % % 1) TWign 9 40 GHD 3
gl U, RMRBAMGET & GH fl ik 24 3
iz, B M 72 1M+ %% (RHI, reactive hyperemia
index: EndoPAT® system) % F U7z IMIL 4% PN 1z il el

HERE. d-ROMs, IMJE. ZEMEREIEE L v, IAE
GH L ~)L & IGF-1 (insulin-like growth factor-1) L
AV ERA LT, WL L TCGHARDRNT
MR R B E 8 DB LT, GH fili #8924
WIS IGF-1 L~V IiXIE #1272 0. RHI ®
ks (1.65 = 0.33 to 1.92 + 0.26, p<0.05) &
d-ROMs L X)L O 47 7 72 /K F (356.8 * 64.1 to
303.1 + 43.3 U.CARR, p<0.05) 2374 bz, &t
%R TlE,. RHIS d-ROMs L RV O H & 7Rl
EAY oY o

FH 51X, HAN GHD B3# 0 GH #fi #8#ek1
figft 2 kL A (d-ROMs) DR 2 L TIEHT S
LG 72,

MAEILAR LA —h— Lk - izEd
OB 4 D03 —1 v K2R — MIFED
&5 b

Xuan Y, Bobak M, Anusruti A, et al: Associa-
tion of serum markers of oxidative stress with
myocardial infarction and stroke: pooled re-
sults from four large European cohort studies.
Eur J Epidemiol 2019; 34: 471-81.

INBIFEZE L iAs T OJFRRITIX. BB A b L RIT
X B IME N AR E R Bl > T D,
L L2 s, BIEA MLV AR, F~—h—L I
SR « ZArh & OBLEIZ OW T O RBIR 2R —
MIFZRIZZE Tl TR, Kak— A
F—RAary ha—AETIE FfY - Fxza-
R—=F 2 KU N7 =7 ORFER 4 >DEM=a
R— MR EMHE R LT,

b A b L ADFRE L UCOEMEREEHED
(d-ROMs, derivatives of reactive oxygen meta-
bolites) L )L & IRICREDIERL E L CORT A —
2L ~UL (TTL, total thiol levels) & . DM7iFlZE 476
B, MAErR 454 Bl OIMEY > 7V W TIIE L
oo TR E LT ALY X —ITBNT,
il D — ZIT4EH - W~y 7o 7 &8 Ta
v hu— R RGE Lk, MEHETIZZS AR Y
AT 4 v 7 WkEET N EMNWTIT >, d-ROMs
L V1% 100 Carr Unit E5Fizo&E . 4 v X (OR,
odds ratio) 1.21 (95 % CI, confidence interval, 1.05-
1.40) T FEZE L. % 2. OR 1.17 (95% CI,
1.01-1.35) ThgzE & 22N A BRI B L Tz,
TTLIZ M2 R DI L D&, PU4r ALk T OR
0.79 (95% CI, 0,63-0.99) TH o1z, T 5 DOBA%
FEA Ry RRA ¥V NEfRpor—ATE ViR
<. Rz, BEEWROMREZE L TTL & ORYEIX
OR 0.69 (95% CI, 0.51-0.93) THETH o7z,

FEH LT, KBB4 DOEMR— 2D ak—
NFZERE R A AR LI EIc X v, L Ry
P AV AT DT ¥ oNT 2 RSB 72 0 5 B
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98 - 2 h FEAE ORI 54 5. LfEmb 1 7.

RRHEIZBIT DAY FURREOAGMYE & 24N
28 DF ¥ MELWBERBRO T —F 20T A ¥
fiEke

Cholesterol Treatment Trialists’ Collaboration:
Efficacy and safety of statin therapy in older
people: A meta-analysis of individual partici-
pant date from 28 randomised controlled trial.
Lancet 2019; 393: 407-15.

AR T FEREIRIRA WA E 2R U C 320 I
BARY MERDSED L0DITNSA, FEilh
BT 56 A & LI ST,
Cholesterol Treatment Trialists’ (CTT) Collabo-
ration 7 )V —7TH—AMZ VT + ¥ K=— K%
DFEHBIX. BRARFIRIBICIIT 2 AR F Uk
ORNR 2 ERGTT D72, A X F kI B9
BRI T & sk iR (RCT, Randomised
Controlled Trial) @7 — & % M\ 7o A X fif b1 % 52
Jiti U7z,

A ZERNHICIX B &3 B8R F 3 1,000 B2l _E
T, FHIERE O RIS 2 4ELL_E > RCT % #.A4
AT, FRMTRIRIZ, AXF U EERE L X IRRE 2
Moz U7z 22 305k (134,537 #) o AE BI#E SR E 5 —
& &1 iRk (12,705 B) OFER)T — X | & JE kg A
R F R LIRS A R F R R LTz 5
Bk (39,612 i) OEBIBERE T — % . FI 28 bk
186,854 il (Z > & AERFIZ 75 3% K 0 EOBEIX
14,483 il : 8%) Td o7z, WBRE % 55 mLL K.

56-60 5. 61-65 . 66-70 . 71-75 . 75 X
YV Eo6RHZERME L, FEELME A X2~ (B
ZIE, FEEBEIRA X2 b N, EE IR
FRE T 2 fi 7). FERIBIBE T, JISREFIT DU
TLDL =L A5 v — )L (LDL-C) 2% 1.0 mmol/L
(38.7 mg/dl) I R 5 Z & D34 KL (RR, Rate
Ratio) ZH#EE U7z, : BRI O e fifli g 4.9 4572 -
Too FRFT ORER, B TIX A X F 298k (vs. 6HED
IS Rk A B F s (vs. TR Bk D A &
F ) 12 & - C. LDL-C 23 1.0 mmol/L & R4~
DT LIEELMBEA R MY A71F21% K F
T5Z EnRENTZ (RR 0.79, 95% CI, confidence
interval 0.77-0.81), E7/ZFELIME A XV hDVY
A7 FETOEBE THREIZIE T LTWER,
ET AN Z O N E 1T e/ N D IR Sz
(g1 > P=0.06), EEHEFHNRA X2 hDY A7
B, ARZFURRED D VIEE Bk A 2 TRk
12 & - T 24% & F L7228 (RR 0.76, 95% CI 0.73-
0.79) . NI LENZ DR B 1/ N 2 @1 53
R vz (f@ P=0.009).

FE DI, AXFUPERIT X D FELME A N
¥ NDY R BB A A E RN RRE LT A X
fEMTIN S, AXFUEEIZ T L Y EommE
ZELETOERE TEELIEA XY FDY X
7 ERIETRERD LA, — . T X B
. JEOFRR EOLMAELIND Y R 27 i #
1ZE DEMBIZBNTHAD BRI -T2,

(L 85 R 2R 2 e B S B 90 b 5 120 B
JIAAHZR)
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JEIMENBL O EEME LTS Z b, T
TR DA L WHEEEE O EIZOWTEITHEA
IETWEEZET,

JFRIEF BB 0 O R PR B A~

WHEIE, THOERPEARREHE L LT
AR - IR RKIZ LY 195247 H 16 HIiZ
Rk Sz, HARTER G ORBRIAEHETHY
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JREERL < AL ¥ —

H *k*

HICEBLTEND £ LT

Z U C B AR Th o> e BB AL, $5
ARG - ITHTFERIRIZ £ 0 TRBERL R | ~s
SNE Lz, YERTIIMIPRIEOR D REERH
T, TR AZF AKX —2 RO DT ORIMEZ: 25
BB LOHIEEZEZTTOET, 20X B
Bz R & T EREZNRHET D OICHET 5 Z &
NB, MEEITH I DRR22 o4 2H L. £
L DERENRZE DX 25T Z I RN T E T,

rhR PARIC 35T 2 RS

LR DTN B OE — ORI, ZORBEDOKE
SEH ET,

TR DO FA R I rh ikl T, 11z
Fl N o T 23 EBRE A, WRFERLEE SE H13 4R
8,000 FILL EizDIiE Y £9°, TEEEHAL >y 7 -
KRR 30 44, HIKER 15 44, BRIHE R
12 425424 U, FEARMIC LIEMZHEI A& v 7 +
WHEE D 2 4 CTHBrETT>TRY, BER<r
T — B MTiED LT fR8Ef 228l LT ET,

FMBITHARTL2 m* 2R LTZRBOH D
FHEC. FAIE DR T H T RTOFMIT RG]
fe7e, FINBOEEARZINTHVET, 1R
oRy hEEFEMicEHMEEE (D, 395 1=
FNATY Y REFEE LTS (K2) HOD,
WHEOTAM b PE - BAMbIZITANTHET,

Z D20 FILL &4z B WA F 42 H &b
D Tleole 1 4 OMPRHREE S L TV E
T, REEHE DT EEL OISO S B AGER]
DZFANEFTV., SRR Z iR 7240
KRR FMBa L br— o NEREIZE O TN
T, HOBREBIITMENLZ T T HiT1 4k
LR ARSI ENDBH. ZOBBSY NS
PRXET,

EVDITARETHROFETRERIMEL
T, YBEFAGEME Oy AT A EHBMNZ L
F9, 10FE EH SN TEXERERY 25 A
THY., Akmiizizd—&2 A - BERIT - B
RIS - FERREERR 72 K DRk A R at AN AT
LZA INHTRTRDOET R —DOMHENITSE

* RORUR AR AR E T BRBR} - At v & —. BRI R B
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2 NATYy FFEHE

HLTnEYT (B3, MBEMHAHEEL 71 A<y
FIDFEE > TNDIRY ., RE OO TlglERic
BERFIC AR U, M EEISEL IC R S ., F
RIcBE LET, LTI UIEUVIZKE DMK
AN AZNEL LETRH, AVATAICEDFHEK -
BEG - FRRE S HE D IEREIZ TN TN D Z &3,
ERAL Yy 713D L VEBEIAITES>THARE
AV bbb L TWAENLET,

B ORE LT TENRIEB ORI [ A
U 27 FEBI ORI TREER 7B O JRREE | DR
LN ERETFOENET,

ENRIEEBEDKEECNA Y R 7 FEF O JEFET

X, BEORE L PRI NAREE 25 L7z
52T, MBI REETE DS E DR BILE T,
WRLTIX, AT YL MEY R, 4 H ORE
B EBEME AN T D A X Y T RIRRHE & iHE
EDD7e< &b 4 ZNREEOHE - BFICH -
TWET, BHCIERE R R B»D 2tkh v
77 TV ATOFESHRN B R XN,
Wl 2 2 1 iR 72 < FEFIMRGT T & D642 & -
TWET,

FEERISIERT & LT Ll - il - FFliZ s & L
T NEEs R =o, MBh N OB, Tk
Ry N ERAWCEERE « BE OGN,
A7) v REMBIZBIT 580 7 —F VI KENR
FREN 2 A D T MAF NG, IEia-Cls Vi k3
DR & DB AT > TOET, OISR 4
S ENENEMF — 28/ L TWD &
bz, FEMERE IR E R EN R v
Z—Lhlffi L TOWET, WIIOEFIZIENT
HATHHEE 2 & ekl & LT, BERR
BREZETFO S b bRAERRN S, BRENDOE
FIZFM 2T TEB LI LTVET,

WHEERSE

RN EE H iz NVigilance (&t % S - 72
RERELREIC N T KRR B X O T 73 >
7 RERRHERR ) O E B TR Y £9., 227
FIXEE 0L EOHFARNEEZ DX TR, %
OHERFEDEWNHHET 15 KPLLE L2
IChie>TRY £9,

PRI P [ R I I 1R L e s 247 > C
BY. FilEE: - A 270 =y - ICU 8%
TANDTLEAEEEZ TR AL WS LTNWE
T BHT, XA 227U =2 ZI2BW TS fikieg
B - BBRN T R - BIEARL LR 2l LT
DIEETTOHTRY., G REIC it R0
LEENTHET, ICUIRBWTD, fEH - £
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5 BOER-N

BT 108
| R FHE % A B WH oA S |
AERbSm RN
1:10:48 BES 56 @.p DEE

3 HEEFHEREMM D R T A

HAER O iE T B BE R O ICU HH AR5
1F0s, R TR EE L T B4 ICU 458 S 22N
9, WTNUZBNTH, EY T ARV Y VT 1
DOHEMEER Z R ORBREE R AKX v 70 b
fRERZ LN ET,
WHEEHEIZR N TIE, 10 4ELL LR % D
MMEEHBY —X > 77NV —7 1Rt L2
T W % 9, RIME ¥ (Pangaro L. Acad Med. 1999
Nov;74 (11) :1203-7) % Flv 7o WFAE [ 381 33 G <0
Google form ZiEH LIz A& v 7 - WHEEIZ A
DXL OMAET Vi — FORIRED LT,
A 1RO =51 o 7 TG ERALSIATTH
N & OWHEERIZ R T FE BT L TTOET
ML AE VLR BER R 2 B O YUE <2 JSA-PIMS D
AMBARERD Y., LE ORI TR 72
Y AHANRHZHILTE Y £33, LB THHER
BB o P R AR IR I 101 T, BERR R — R L
TWET, HFFATIIHM >R, B“EL
TE R BR ORER L TR E A RZB LTV ET,
L% b 5 E i X TR O RFRHE A~ D IE BT

IS EBE I AT FVERERETE D X5,
WRNE—HL & 72> THRK - #0F - PHED 3 Afkic
WYMATEND £9

ZDE ST, BEHNIHE A R EICTE R OS2 A
FTRY ., AFETEBEL LENRD - KRR
FOWHIPELEI DR SIADVET, 2 b
Rl 2 BT R E LT DB AA. TTIZ
JRBERIE I TR L Cn D e iz b & - & &
VI CTELLERMETEDZLELTVET,
Wi DT HEE L LV BRHL LTV 3 (E-
mail [V &3>+ todai.masuika@gmail.com. & 4) ,

K4 RFEHAIAX—LQRI—F
(http://goo.gl/forms/EpHxiRvMriiusEur2)
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il A

&

feflt : MSD gkt

WiEmItERl AH<F 2 AF MU T L
(7Y F 1 A% i 200 mg. $1: 500 mg)

[ N S S

FTdHIT

7 F 4 F 2 #0200 mg, #1500 mg (— %
D AT=T I AF MY T A B, AHD I
AT aA RREER e 7 v =7 AR R ON
rua=g ARALY LA E R TS itk o
TR IRED HIE S B2 3EATH V. EHEN
RIS 720,

Bi#le LTreFral) rmxs s —PHE
HIBERA SN TE R, fiaV S EIOBF AT
Thol. . BOIIMRIRIED & OBIEIZIX
[RERDH ST Z b, & DR IRAESS ]
BT 205> TrLEETILERD ST,

— . ARFNIRREM 22T I X 0 ik
B LRE S5, a2l UAEEIEMRERA~D
BRI VHIOHFHAbHEL LRV, F
To RO AR IR RE DN & b RO 22 AR 35 S 3.
ZRUTIN Z TR R A 5-1% O E A ] LA
1] (CICV : cannot intubate/cannot ventilate) ¢ %572t
RRHZ BN T HHLHRBEIENRRETH D Z LT &
V. FiizZi B EEOREMITERNTE 5 HH|
L#E x5, ENNOEIRFABRIZBWNT, KFl0H
Wk e OV AP THEER S 4. EN TIX 2010 4E 1
HiTER S, W44 HIZiiee 2 Bs L Tn b,

ARITIX ASH OB PR FBR Rk Ao B 3 A 72 4 iR
HORER, WIEFH 7 S 12 oW TIN5,

TERB

AENZ y- > 7 v FR AN o OERES I
2T, EHoES 22X L. NSRRI
HNRFUNIEEHEE S DDOTHD, ZDB
fliickvmru= AR 1OAT A REREED
WERAEEER Y., AFlLa s a=7 AR TOBE
KiEEDERRS, Sbitunsu=angT 5
PR T X > DIEDFE R & AFIOMEEAKIIZH D
NVARF I NFEOAOER & ORI THER 2T b
DY, y-vr7uaFE AN v LR L TAAITIX
07 a =7 A EOFMMERK 1,000 5T E - Tz

2B, AFIRTF 7 ARBUCERET D08 5 IR
HTHH, iEhTrr/a=usspde1:10
BEKAEIET S Z LT IEhoilEke 7 v =xs
LHDIRIE BN IS5, ZLT, vre=
7 AOIRERAESMENNA TR DZ Licky, f
BRSO r 7 u =2 ARIMENIZIREIN T,
v 7 a=v7 AOVERERALEEE 2N A LT, 90
IR IRAED BRI T 5 LB 2 b Tn b,

Eho)hg

AFIOWMFITRBNTIF LA EBE L TRV
2z6NnB Y, ¥, KRlOMWES VT 5 A
FICBHE Ik ET B o e Eh kY Z b
26, BEHEBERESE B TITARH O HEHE AN B RE
DRENRD DD, HEHKG LR->TND,

PR (8L E% TIT FHRRER)

AFNTE M £ TORIKABRORER S, Wbt
T MR Z b S ITRR S e Te .,
EN T O I FHERRRERIF G S THRY,

1. O AbERIRTE [train of four (TOF) HI#IZ &
% 2 I H OGRS (T,) FHEBUR ] TOA R
s F—5)"

=F ffi /2 #& (American Society of Anesthesiologists
(ASA) 7% Class 1 ~4) iz, JEFEMFCTr 7 n=
v L EAEH 0.6 mgkg XiTR 27 v =7 AL 0.1
mgkg ZEHIRNEG LTctk, Mg e =% —Ic
BUF 5 TOF iz X 5 T, OB BRI, &K 2
mgkg XIIHRA AF 7 I 2 A FI)VIGREEE 50 ug/kg
+ glycopyrrolate™ 10 ug/kg % HilEIFHIRAN G L.
REINIHA AT F X v AF VBRI O 55k
H 5 TOF Lk (T, / T, ®L) 2509 izhlfE 3 %5 £ T
DI ZE R 1 IR, KA X 2 IR R IE R A
AF T IV AF RS S & i U THRIZR
o T2 (p<0.001°%),

2. BOFHRIREE [RA S « TH =7 « AT b
(PTC) % 1-2 DRETTOHME (ish7—5)"

T (ASA ¥ Class 1 ~ 4) iz, JEERT

*MSD R RtE AF 4 INT 72T —X
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£1 AEANZEFTI 0029 LREYRIEANV OO LEEYEEREE T, NEHIEL
F=EEXIL 1-2 PTC HIBEICAFIRIE R A RF S I VA FILEEIERE5EM S TOF

tb 0.9 I2EET 5 F TORE(59)

i 5Bk & TOF
j%?gfgﬁ%@ %@%@% ! BHE 0.9 IS % & TORFHH
o ‘ (BT FE4E >, ITT)
Tt AHA 157) (n=48)
» RERF T IV B
U e R F AR 1854 (n=48)
(T, FHHEUR) RN AFH 2.8% (n=48)
e ?\j;,;%;; 16.8 73 (n=45)
Dom= A AHl 2.9 (n=37)
> REAFT I B
e e RIS 5045 (n=37)
(1-2 PTC tiBiik) . Kl 157 @ed?)

o RME AR LIc R

3) 1 7 UF 4 A ® EE 200 mg, 500 mg A FAREATAL R

4) : Jones RK et al. Anesthesiology 2008; 109: 816-24.

AFRITIHY =) > 575 (B MSD) i3 & et 21T - oo APPSR OMEHITIZIHS =V > 5
72 (B MSD) OHEERFTV, [HY =Y > 7 - 757 (Bl MSD) i35 ORI #Eb - 7z,

5) : Lemmens HJ et al. BMC Anesthesiology 2010; 10: 15.

AWFZEICE MSD 13 & 4l 217 > 7. H. Lemmens X MSD ®7 K 3A #—, ]. B. Morte i MSD
OtkH. M. T El-Orbany 13 MSD & By D243 5. ARFJEOBFHIHTIE MSD OREAT,

MSD i3S DRI iED - Te.

Tr s =" 5B 0.6 mgke XiFR7a=1y
AEALH 0.1 mg/kg ZEIRING G- LT, PTC #|
Wiz k5 1~ 2 [l OB IS (1-2 PTC) O HE
RRCAH] 4 mg/kg XiFRA AF 7 I 2 A F g
i 70 uglkg + glycopyrrolate™ 14 ug/kg % Hi[ml
RS- L. AFIXIIFR A AF Z 2 A FLEiE
oL G-BHRG 2 & TOF 3 0.9 12T 2 £ T
DFRER 2 LM U7 fs 8 (1. AFNT X 2 MIERE
MIER A AF 7 I v A FAGRBERG L ik LT
HREIZHRD 572 (p<0.0017),
3. REBOFMBRENSOEEICEIT2EMMN
GBsT—4)°

TifiERE (ASA 434 Class 1 ~ 2) 12, JEER T T
o7 u= AEALY 1.2 mgke™ HEIRNES L
7z 3 M BITAH] 16 mgkg ZEHIRNR G- LIz L&D
07w = ARALYEG % S Ty 28 10% 12 8142
T35 F TOFHEIE 4.4 4> (0=55) TH VY. AX
B A b= ALY KFI 1 mg/kg & HRIRIN G
i B Ty 23 10%I12 IR 95 & TONHRER 7.1 43
(n=55) & [l L THEIC A - 2 (p<0.001%),
72 Ty 23 90% 1T E 9% £ TOXHIKEM . &

FGHET6.2 4 (n=55). AFP A b= A1t
Yk 5 109 4> (n=55) &, AFHEGHET
HREITRD 5 T2 (p<0.001%),

HIFEH

AR (2 ~ 16 mg/kg) TOREL GBI 1,477 B
(E N ELER 99 i, w4kl Bk 1,378 fi]) 175 fil
(11.8%) IHIVER 3588 BTz, E72EITERIX.
HEN 38 ] (2.6%) . MEM: 19 fl (1.3%) & Th -T2
CHGRIRE) o

B ORM iz T, BAREWEHR L L
T . vavs, 7F 74 5%y —) FHEARY).
LoV, AR, O, mERIR) (B
AN . g IR BEE AR TR s
(0.3% AK:4) L I TN D,

B RGeteiA

2019 4E 3 H 7 BT AH OB AW EE Y 2300
SEATBUE N B E AR AR S AR &
TIRY . ASHI O Bk T8 A K OV E 18 Bk
TEDOFERZREN TN,

RPN ARAGESE  * [EIREA OB & FT TR B OVl 2 [ F- & U e TR ki

0 R N AAGEAH R
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1. {6 iR A

AF OBIEIRTE % O SR8 T3 5 iz
ARBEDS & DRI IZ DWW T, B e O AUz it
FRIRRE B RSN & 72 o T 5B ORF DL 4
P - BRI OWTHRETT S Z & 2HMWE LTHE
i Uteo R8sk i RUT X 0 ER 2858k L, F2ht
HIRIE 2010 4E 10 H~ 2013 4E 9 A. HEIHANE
BlI% A 3,000 51l & Uiz,

192 Jitigk A B 4,056 PlOFTAEZPWEL., ZD
N CHLHE 2372 U Tz 3,636 1] % 22 A kA 2ot e 0
Bil. 3,551 Bl G RNPEEERT R GUER & LT,

FREWER @ HLL ) ORBUIRM 2 £ 2 125R
I, AGRRE DGR ER ORIVE AR B A 11.8% &
Y < R A EXFED B, B LEEIER O
FELFEETH -T2,

HEEZBEIERIL, RIS G &) L0
EERH I (Bl m4E) 234 161 1 iz bz,

HORPAEB . BEE (T 7 XY —%
E) LOT LV X —i, i BES %4 5%
H%, HMBEOBBIIRFEORERESL L Lz,
FAHAEH ORBERNEERSITRT, 205
b, BELRHERLIIH. LEZHIN. WETE
HIM R OV SR RHN (% 1) TH o7z (K B
THIMLOERIIAETH 505, ZHLSMNIT T
M Uic.). SRS 3. WA, AR
70y 7 EGE K ONFREED & O BEREIE (4% 1 48) 1T
DNTIE, AK] & ORREBIRIZEE S e d > T,

AFHN G512 0 R F S T 5 S LT E Bl
OBl I > T, Wt iEA OF GBI L
HEHRBII R M- T2,

At R G T AR I B AU S R IR e D B D[]
ERBFE LY . KEI PG UTERNT 1 #ld -
Teo ZOIERNZX. R HI OB 55T I TAMHiA
T Licled, MR Al#5-0 5 10 %I AH

x2 FERABEREICETSELREMERORERRR

A A E I 3,636
1 P 8 B 3 6 24
Fil e s B2 29
Bl BUE B EIE (%) 0.7

BiVEH 44 FEHAEL (%)
5 REsE 13 (0.4)
D 11 (0.3)
NI 3(0.1)
B3 KO Lk e s 3(0.1)
EiR 7S 3(0.1)
FifE PR f A 2(0.1)
TARNTGEUET I/ NIV AT =25 —BHIN 2(0.1)

MedDRA/J version 20.1

7 F 4 A C #HE 200 mg. 500 mg PR A

x3 FARGRAEICETSERARRBORTRE

ARACRE 1 3,636
FEARAATHE RO EHLES FEHAEL (%)

WBIEIE (7 F 74 TX% v —%ET) LOT LAV X —Kt 4(0.11)
E iis2 3(0.08)
FIBE 1(0.03)
HAILV B D A B 4 (TR B L Tl i & 0 52 FHL036 <) 7(0.19)
WL HA I 3(0.08)

Wy 55350 H il 1(0.03)
PSR H 1 (0.03)

< HIFE NI 1 (0.03)

Fz R 1(0.03)
AR DS ST EAE DA HFHS 2 (0.06)
R 7 0y o BT 1 (0.03)
SR> & O BRI 1 (0.03)

MedDRA/J version 20.1

TV F 4 F 2% #9200 mg, 500 mg P RATRASE L 0 fER
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(15.8 mg/kg) Z G- LTER CTH ~ e, BAETIEA
WAATATBRIERT & 2 WIZERICAFIA R G- S
FEBNZ 18 Bldp v . Z 1 BIEBI OAKIFE 5O HIIE,
TEBFARBALE = X — Rl E O H D 72
e, [EFERICHRT v v 7 2115 o FAl
BRIERTNC AR OB G NETE 572 Z L TH D, 728,
TS 19 PliCHEREROFENTI R - T,
BEMEIZDONWT, RAIE SR Otz R g1 3
WT. hE £ TORM. AFI55 5 TOF [k 0.1
IZAfE 9% & TORFR], AFIH% 555 TOF k0.9
R4 % £ ToORZ2ZnENE4ITRT,
TOF [t 0.9 i2l8lf84 2 £ TORMIZ. Z1izBW
TRl 7= ARG IT ARG
EN TN B AR P G BtsRaED &
OE 1.5 4. EOTHIERIREED 5 DRITE 2.9 43)
TOMN L FETH -T2, 2B, HiE £ TOREM
IEARFIATBRE £ TORKRR TIXNE I LTV
WS, kR =& U O OFSRIZ VI D AHK
51 Otk IR B DS WE BT LR T, ERVIE
B COBEIENKRE D T2 &b, Kt
TH LN RICE R OMEIZ N EE X T,
2. i kRN A
AHIOBIERTEHOMARE NIcB T br 0
=7 AR B 1T B AT R R RE [l %
WG L 73 o T EBI DR A O & ki B4 51
WMAEPET D Z L 2HME UTHEM Lz, hisik
FUT X VIERIABEE L. FEHEHIRIX 2010 45 10 H
~2018 4 1 H . HAGHASERIE 2 oK 50 fil & LTz,
6 iz 5 8 BIDOFHASZEAPNE L., ZDONTH
AN e Utz 8 Bl & eV 4Eit o SaEml. 7 il %
SRR GUER & LTz,
AFEIZBNT, BWEIZR S o7,
AFAA TS BEpSFRAEEX. BBOE (7 )7 ¢

SEL—%A0) ROT LAY =Kk, Wiz
WIHAEFL. g O X ITBFOAES
KB L Ulc, REMWEFHRISER 8 firh. FLBE (JE
EE, SRR 28160z LR SN R, H
1M1z B3 5 47 55 25 4 o it D P38 S A7 D
BEBELORBULEDL - T2,

8 il 4 il TAKI B 5- #4123 e 5- X
Nize ZDO5H 26Nz, WL ()R [BfE) |
AR 2 (B0 - B % 1 Blick BNz, I
Wedst 1 DYEFNZ. B L 72 BRI & 2 e fes 1l
ThDdEEME VEE SN TS, FREEi% O
FEBNX. BERIC &0 ABHE (1 L7 AL R )
B OVTAf 368 b 52 R (R R Bh e 23 ERT & ey &
. AF L ORBEBRIZEEIN TS,

fahth & LT, KRB 72 B & TORER (&
Kl OE-BRIGED S HRTRE L 725 £ TOR S 2
WA O B RIS 5 £ TORR DOV
NN IX 05~2 73 Th o7z, TOF A3 0.1,
0.9 1[5 9 2 W 1 Bl O R TIRERMAE SN,
FNFENS55%5. 1270 ThH-oTz,

AR £ TOMKRBR TIIRARKICRBIT D HA
NDERABRAGE IS SN TE 59, £ifskinl
BIZ72 2 & TOREM OFEAMIZEE M L TR
B, AFAEFER KT 52 LIXNETH 5.
LoaL., TR Tr 7 a =y AR 1
mg/kg* #5543 M AR %2 16 mg/kg # 5 L7
T TOF 0.9 i2lAl1E 95 £ TOFHREIX 1.8
7 (n=10) TH V. KA TH ST A FIT R
ORI RN EE X T2,

i IERE

AFIOUHE - HENZLLTO®Y Th 5,
WH, RANCFEAT =T AL LT, BVt

K4 FEIREFOHMERE

X TOF Eb23 0.1 i2ml4E | TOF Eeas 0.9 iz a4
HH BERECOWM | Ecommt | 45 ETORM
(4) (43)
WEREIAE U T i 4 3,551 260 559
* WV (REAEIE %) 3,154 (88.8) 201 (77.3) 466 (83.4)
# AT N 3.3 0.6 1.5
i% PR (HERREI A %) 396 (11.2) 59 (22.7) 92 (16.5)
153 Femr A 4.1 1.1 1.9
)
il BRARE (REREI & %) 1(0.03) 0(—) 1(0.2)
% BT A 8.3 — 2.4
i &t 3,551 (100.0) 260 (100.0) 559 (100.0)
= A RS0 3.4 0.7 1.6

KiEE =X —iz X BilllE

TV F 4 A2 #E 200 mg, 500 mg FEEEATRE R X s

R ARSI
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fBIRAE (e =% —I1c BT TOF #likiz X %

T, OFHE 2R L) Tik 1A 2 mgkg %.

BT hAZIRE (e =% — ItV T1-2

PTC OB 2R L) Tix 1 hl 4 mg/kg % H

RN G35, £, v u=2 AR OFEE

F BRI B AT R IR B A & D [BI8 & i

FWLF BG4, W%, RACIZAT~FT 7 AL L

T, v u=y AR bWis 3 5tk e H4 iz 10

16 mg/kg Z RN 57 5.

Fie. W - HEicBEd 20 _ EordEid el

TERD,

1. isET =% — I XL DHERNRTE RN EIR.
53 72 B RV DI BL A fER L I RIT AT =
Fr AL L T2mgkg #5528, T4
72 AR OFBL A MR Do 7 u =1
AEALMIT X DR L CIE AT =T 7
A & LT 4mgkg #5350, HitmizReE
PNHONENEBIET D RS, BE
DOIRFEZ MBI T HZ L, 7B, kg
F= R — I X BHEANRTE RIS O H FEME
W DB A TEAT DRTORZ 0 =7 A ALY
12 & B R IT k3 2 AFI ORI OV 4
PEIXRES. STV R,

2. R u=v7 ABEALY OS5 EBICR
AT AR IREE D & DI 2 A TE L T B4
DORFN DN B &AM L TR,

FOMOMH EOREEILONWTIEX, &=
ARSI L. EYR R EZBEN Lz,

(ﬁ EMazrs—pAh ﬁ)

T EAE A B LT, 2018 4ELLKE, ASHI oD 5E IE
PRS- OB B ONETEE T O35 GEE
BT B M) | T X B R I T
T 21T > T D,

ZZCABOBMRGIZ XD H T T — LDk
FE(ad) 21 12Rd. KFlO#GRERBAR4
REEE. RSy =k A2 b (L)
~ABATLTE ke 702 20T RTE2UETD
TENRTEE, MRHESHRA~EM T D. ZD
Teo— B Lic @i aison 7 n =7 L)k
ERF ER L, Bl omEngst+s x5
nctnsd,

AHIOBGEIZ, HifBIREOES L RE IS
CTRET D HERD D, AHIOEGREIA143
TholBE. BB OHERENRZ DY 27535
Lo, FRICH T TRRMNCEO [ -
MENICIESE . KA SR OF iR IRE O S
EHREICIS U EIEARORERLETH D, 72
B, HEEORRIX. ENIZR W T 36 fEh &
NTN5 (2018 48 1 A 31 A& ™,

2019 4EITiE. AWAFIEN HARFRELRL 225
5. [ [EEMER] AH <57 ADBEIEMHHIZ oW
Tl HBfRE) 2 R0, [ MR DTe D DE =K —
St MR IZOW T (B#E) PN Eh TS,

Bboiz

KRHIRA S iz SV B I N2 <.
AFLE DT X AR RS (1527 7 —11ib) ©
URZ /AR i) b s =t S I/ A AR Y 1 L 1552 VN2

& 25720

Hrlhay s $—pAYE

o TIVTAF L

R
TVFAA PR —

* “ I3 & “ et SR

&

&

&

wRmy &

ke B 18

(@ F TP AR 6)

RHEH= . AT <F 7 AQIEREL BT O, BB (B EE G , 2010, p27 X v gz
M1 JUT4A4AV BLBEICLEEY S— LILOBF (RE)

TE) HUERIVE 4% ICH ERSIZESE M 354 H AZE R (MedDRA/J 20.1) DH:iAFE (PT: Preferred Term) I fex iz, PT @ F¥&

R 7 1y 27 T2 4 D RE B


https://anesth.or.jp/users/news/detail/5c6e37f8-2d98-4ec8-b342-197fa50cc6ad
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