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Guyton’s venous return curves should be taught at medical schools

Kenji SUNAGAWA, MD, PhD*

*Center for Disruptive Cardiovascular Medicine, Kyushu University

Guyton’s most significant contributions are the
exploration into the development of venous return
and circulatory equilibrium. Recently,
physiologists challenged the wvalidity of venous
return as a function of venous pressure. The
Guyton’s experiment in effect controlled venous
pressure by changing cardiac output. Thus they
claimed that cardiac output is the determinant of

several

Keywords :
cardiac output curve

venous pressure. This claim is true, however, in the
presence of constant stressed volume, venous
return and venous pressure have a fixed reciprocal
relationship. Thus, it is meaningless to argue which
one is independent variable. I fully support
Guyton’s venous return and in particular circulatory
equilibrium. The Guyton’s framework should be
taught at medical school worldwide.

venous return curve, venous return surface, circulatory equilibrium, stressed volume,

(CircCont 37: 168~177, 2016)
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Karp channel

ATP
ADP*

Metabolism + Electrical activity - Cellular functions

— Excitability of neurons

Hormone secretion
Excitability of muscles

Cytoprotection
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ATP —
ADP 4
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20 1 *
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Change in tension (%)

-80 1
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A

20 1

Midazolam 10 M
Midazolam 107 M
Midazolam 10* M
Control

(n= 6 in each group)

Ome»

-60

-80 7

Change in tension (%)

-100 1

-120
8 7.5 7 6.5 6 5.5 5

-Log [Levcromakalim] (M)
B

M2 #MIRFEE(TFIT—F, SAVSL)HPNEFRHFEBD Kare F v RILICRITTHE
iR & 0 51D

12, % < OB NRFRELSEI3 0 87 Kare F ¥ 2L
TSI 2 EM R D 5. RFTREEERCA ¥4
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Anesthetic Management of a Patient with Unruptured
Sinus of Valsalva Aneurysm with Right Ventricular
Outflow Tract Obstruction

Naoji Mita*!, Shinji Kawahito*!, Tomohiro Soga**
Toshiko Katayama*!, Narutomo Wakamatsu*!, Tomiya Kawahara*!
Nami Kakuta*', Eisuke Hamaguchi*!, Yasuo M Tsutsumi**
Katsuya Tanaka*!, Kazumi Takaishi*?, Hiroshi Kitahata™*

Abstract

Sinus of Valsalva aneurysm (SVA) is a rare
cardiac defect that can be congenital or acquired
through infection, trauma, or degenerative diseases.
A 79-year-old man was diagnosed with upper jaw
cancer and in preoperative transthoracic echo-
cardiography and computed tomography was found
to have an unruptured right SVA causing right
ventricular outflow obstruction. Under general
anesthesia, surgical repair was performed after
instituting cardiopulmonary bypass. We success-
fully performed the anesthetic management of the
SVA surgical repair wusing transesophageal
echocardiography.

Key words; sinus of Valsalva aneurysm, right
ventricular outflow obstruction, transesophageal
echocardiography, anesthetic management

Introduction

Sinus of Valsalva aneurysms (SVAs) are rare,
occurring in 0.14 to 0.96% of patients who undergo
an open heart surgical procedure”, and may be
congenital or acquired. An unruptured SVA is often
clinically silent, unless it compresses adjacent
cardiac tissue or ruptures. Rupture of a right SVA
occurs into the right ventricle and, in most cases,
results in heart failure and death. The most
common congenital anomalies accompanying SVA
are ventricular septal defect, bicuspid aortic valve,
atrial septal defect, and coarctation of the aorta?.

The first successful surgical repair of an SVA was
reported in 1957 by Lillehei et al®.

We report the anesthetic management using
transesophageal echocardiography (TEE) of a
patient who was found to have an unruptured SVA
causing significant right ventricular outflow tract
(RVOT) obstruction.

Case Report

A 79-year-old man with a medical history of
hypertension, cerebral infarction, and type 2
diabetes was diagnosed with upper jaw cancer and
was found to have an unruptured right SVA causing
RVOT obstruction by transthoracic echocardiography
(TTE). On admission, his height was 165.8 cm,
body weight 87.1 kg, blood pressure 118/55 mmHg,
and pulse rate 58 /min. The electrocardiography
showed normal sinus rhythm at 64 bpm, and
negative T waves were observed in V1-4. Other
laboratory results were unremarkable. Plain chest
X-ray imaging revealed normal chest findings. On
TTE, the left ventricular ejection fraction was 60%
with normal wall motion, and an unruptured right
SVA (56 X48 mm) at the level of the RVOT with
mild aortic regurgitation was observed. Rupture or
fistulization of the SVA was not observed with color
and pulse wave Doppler examination. Computed
tomography (CT) showed the right SVA protruding
into and obstructing the RVOT (Fig. 1).

Before the induction of anesthesia, peripheral
venous access was established, and initial vital
monitoring was started using electrocardiography,

*Department of Anesthesiology, Tokushima University Hospital, Tokushima, Japan

*?Department of Dental Anesthesiology, Tokushima University Hospital, Tokushima, Japan
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Figure 1 Preoperative computed tomography (CT)
Left: Enhanced CT, Right: Three-dimensional (3D) CT
AO=aorta; AN=aneurysm; RVOT =right ventricular outflow tract

PAT T: 37.9C a0
TEE T <37.2C B

PAT T: 37.0C
TEE T <37.0C

Figure 2 Intraoperative transesophageal echocardiography (TEE)
Left: TEE view of the large right SVA obstructing the RVOT.
Right: TEE showing the unruptured aneurysm of the right coronary sinus of Valsalva.
LA=left atrium; LV =left ventricle; AN=aneurysm; RVOT =right ventricular outflow tract

pulse oximetry, and non-invasive blood pressure.
Anesthesia  was with  midazolam,
remifentanil, and rocuronium bromide and was
maintained with air, oxygen, sevoflurane (1.0-2.0%),
remifentanil (0.1-0.5 ug/kg/min), fentanyl, and
rocuronium bromide. After general anesthesia
induction, the radial artery was catheterized to
monitor arterial blood pressure. We tried to insert a
pulmonary arterial catheter from the right internal
jugular vein, but the catheter could not reach the
pulmonary artery. We observed that the right SVA
was protruding almost entirely into the RVOT with
TEE. Therefore, we gave up inserting the catheter
into the pulmonary artery and left it indwelled in the
SVC. We were able to avoid a risk of rupture by the
assessment with TEE. In intraoperative TEE, we
could observe the SVA origin from the right coronary
sinus causing RVOT obstruction and blood flow into

induced

the aneurysm (Fig. 2). Rupture or fistulization of
the SVA was not observed with color Doppler
examination. The patient underwent patch closure
of the SVA inflow area, wall plication of the SVA,
and aortic valve replacement. Successful surgical
repair was confirmed using TEE.

Postoperatively, the patient had an uneventful
recovery. In postoperative CT (Fig. 3), the RVOT
obstruction was improved, and TTE showed a
normal aortic root with no aortic regurgitation. Two
months later, the patient underwent resection of his
upper jaw cancer.

Discussion

SVA is very rare and can be either congenital or
acquired. Congenital aneurysms are thought to
result from localized weakness of the elastic lamina
at the junction of the aortic media and the annulus
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Figure 3 Postoperative computed tomography (CT)
RVOT =right ventricular outflow tract

fibrosus”. Disease processes that involve the aortic
root, such as syphilis, infective endocarditis, cystic
medial necrosis, atherosclerotic aneurysms, aortic

dissection, and chest trauma, may also cause SVA”?,

Approximately 65-85% of SVAs arise from the right
sinus of Valsalva”.

In most cases, an unruptured SVA generally
remains asymptomatic. However, it may continue to
enlarge and lead to complications, such as
compression of the adjacent chamber, coronary
artery compression, complete heart block, or
sudden cardiac death. Clinically significant RVOT
obstruction from the right SVA is extremely rare,
presenting with dyspnea, angina, and symptoms and
signs of right-sided heart failure””. Rupture of the
SVA may occur spontaneously or may be
precipitated by exertion, chest trauma, or cardiac
catheterization. Patients usually present with chest
pain, dyspnea, and a continuous “machinery-like”
murmur??. Rupture into the right ventricle is the
most common, followed by the right atrium and the
left atrium. Without urgent surgical intervention,
patients have poor prognosis due to progressive
heart failure and left-to-right shunt. Our patient was
an asymptomatic SVA case with significant RVOT

obstruction  discovered incidentally  during
preoperative examination prior to non-cardiac
surgery.

TTE should be used as a first diagnostic test.
Generally, TEE is also required to confirm the
diagnosis and for precise identification of the
structural anomalies and shunt locations for
preoperative assessment. In particular, TEE is an

essential tool for intraoperative anesthetic

management. In the present case, we observed that
the right SVA was protruding almost entirely into
the RVOT when we tried to insert a pulmonary
arterial catheter. Therefore, we gave up inserting
the catheter into the pulmonary artery and left it
indwelled it in the SVC. We were able to avoid a
risk of rupture by the assessment with TEE. A
pulmonary arterial catheter was safely inserted into
the pulmonary artery after confirming surgical
repair with TEE. In our institution, we insert a
pulmonary arterial catheter into all adult patients
undergoing cardiac surgery with cardiopulmonary
bypass. However, we were able to safely manage
with TEE when we could not use a pulmonary
arterial catheter in this case. In cases like this, we
should assess the RVOT obstruction with TEE
before trying to insert a pulmonary arterial catheter
to avoid a risk of rupture.

Three-dimensional (3D) echocardiography may
also reveal the comprehensive anatomy of the SVA®.
Electrocardiogram-gated contrast-enhanced multi-
section computed tomography and multiplanar
magnetic resonance imaging have been used to
detect SVAs, with the ability of the latter technique
to evaluate the left ventricular hemodynamics and
to quantify any aortocardiac shunt”. Cardiac
catheterization can be used for definitive diagnosis
and for measurement of oxygen saturation in
different cardiac chambers and great vessels.

Performing surgery remains controversial in
asymptomatic patients with an unruptured SVA®.
Complications such as malignant arrhythmias,
infection, acute ostial coronary artery obstruction,
and RVOT obstruction are accepted indications for
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surgery?. Rupture of an SVA requires immediate
surgical attention. The average life expectancy is
approximately 1 vyear after diagnosis without
surgical treatment.

Percutaneous transcatheter closure of a ruptured
SVA has also been reported to have good results
and may be a less invasive alternative to open
surgery'”. Recent advances in 3D TEE technology
allow real-time imaging at the high temporal and
spatial resolution required for accurate tracking of
catheters and devices, as well as delineating precise
cardiac anatomy during interventional procedures.
Indeed, several previous cases have described the
utility of real-time 3D TEE in the percutaneous
closure of SVAs'Y. However, traditional open-heart
surgery for the correction of aneurysms and fistulas,
with or without aortic valve replacement, still
remains the treatment of choice'”.

In conclusion, SVA is often asymptomatic and
undetected unless ruptured or large enough to
cause RVOT obstruction. The asymptomatic,
unruptured SVA of this patient was discovered
incidentally during preoperative examination prior
to non-cardiac surgery. We report the successful
intraoperative management of surgical repair in a
patient with an unruptured SVA with RVOT
obstruction. Despite advancements in percutaneous
techniques to treat this condition, surgery remains
the first-line treatment. Furthermore, in the present
case, TEE was found to be beneficial for
intraoperative management.
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RETARICHEAE Lz, ROREARIT. T
s OFEIRIFEZ RS HET MBS, 2 &
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2014 4E 2 A5 2016 4E 1 HETT AU AR
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B2t Opige s —<id, DALRFOLHHE T
DEF—b77 V=Tl A— 77 T—1% 2016
EEIZ ) —_NVIEREEEZHE LGREIIRD EL
e, REBGESFRINTABEIT R T X R
7B E o - BRI 2 E & o B iEER o
HATT, BARMIZIZ, OIERETOALERFD I
haY KUV T7HE(IhaY RV T oS
(Fusion) K& UM/l (Fission) ) ZL T ha v K'Y
TOX— 77 VRN REEITOE L.
WACHE) L) DliEes TH D LEO BRIV
F—iX. S hav KU THrLEASIND ATP
TY, £, I hay N TIEHIE~DA R A
WCEVRE L TREL -7V (Fusion). 2L
TINEL o7 (Fission) T2 Z N5 T
WET, TNETOMETIE. WIETIEI har
RV TIREELTEOYA X2 REL LN
ATP BEA D RNPYIFIN S LD OBEEEICIZR
WetEhT&fELE, LML, S haryRUTMHR
Fusion LfgiF 5 &, A—b77 YV —ick2dI b2
VRUTHRRTE R AR, BERIbaV R
V7 RERL. MRIZIZEL RN ERan E
Lz, £, FOA B =X AL LT small GTPase
T 5 Drpl 23 Fission #3452 LTI hay
RO 7H— b7 7 V—%2RESSE, OFHRITHR
HENTES Z ERDPD E Lk, FHFLUNL. 4t
FHHLELTZOMREARICHEDY., ZONEIZ
Circulation Research 3£Z 2015 FIZHERINE L
7z (Circ Res 2015; 116: 264-78) ,

SHICZOMFEERE L UTOERETLAR
2RO bary KU TEHREECI bary KU 7T
F—= 77 V=B L TCEENITHEEZITNE
L7z, 2 4E[5EHE L TIT o T U OWFZE N RIE.
2015 4E & American Heart Association (AHA)
Scientific Sessions {Z ¥ \» T Marcus Award @
Finalist (B IZNFBEKT DR 2 WEEE L.
F 7o, BARINZRIFZE R 2016 40D Circulation &
Iz X3 % L7z (Circulation 2016; 133: 1249-63).
Transverse aortic constriction (TAC) iz & 5 JEA M
ODARBET NV ERNTIHIREITOE Lic, EAN
TR 5 0EKOEE T, Drpl 2SHIfE S 2
Fay RUTIBE L, Ziictfuv Fission 2375
B, T har RYTEH— b7 7 V—RiEMEAE
THEV oA L E Lz, I hav R
V74— +77 =B L TiL. BFBEMSE - 2
k2> KU 7 DNA OO - BRIKETO
hay RUTEEHOBPDTRLE LR, &5
1z AAV-Keima 7 A /L A & T8 AAV-Lampl-YFP v/
ANV AEENE, <7 AICEIRE S UBEMEE T
BOBE ZHRT D HiEEH IZEHTE L J Mol
Cell Cardiol 2016; 92: 134-9) . ZDHEHHNT
hay R T7H—+77 V=%t LE LK.
Teo. P RYTHE— 77 Vi@ OF —

N7y O—LITESKMEITAECLTNDZ D
FEES. %I by KU THE—bT7790—0
I HRDEME A D = R NRHARFEEND &2
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U=+ IpharRUTHE—F 773 bIIE
BLTEY, 20V hay KU 7 OBEER
LRIy, FHROBREOETFHRELTHEL
7z TAT-Beclinl W5 F—F 77 V—KkUI b
av R T7F— b7 7 ¥ —%FES S Molecule
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DEBE R L, DAL, S TE 5 Z L 25
HEhE L,
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FHELEHB TV DOLDOEERT AV IO
EiGERET D LR TEE L,
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HRHDOPREETT, 7T AU B EGEPETH -
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NT T =D 2 AT, RA B ~D 1Ak
fi. BMERETRTEHLZLIITEEHAN,
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—X # M| fr—

I

RIS 7 7 I A 4.0 g/dL RiEDOA 7R/
TEBIIRANA N AW EZT D RE T EITNT
IV OBREPHBEAERREREICRIETEIR
Lee EH, Kim W], Kim JY, et al: Effect of
exogenous albumin on the incidence of
postoperative acute kidney injury in patients
undergoing off-pump coronary artery bypass
surgery with a preoperative albumin level of
less than 4.0 g/dl. Anesthesiology 2016; 124:
1001-11.

KT N7 I U IMREIE, AR R BT E D fE R %
WREEZ2H L, KiFRIZ. fiiE[io
20% 7T V7 X VEBI OB A 7 R SRR
A R A OB B R OB E I ET D
PEPEHLPCTLZ EEHNE L,

ARTAIE, B—Hik S o & MU HER
e T, a7 L 7 2 2 L ULIZIRE Lz 100,
200 D5 MiE300mL D 20%k R T T I v (Fh
FNAMHRTT A7 X 4 3.5-3.9, 3.0-3.4 B XV3.0
g/dL RIFIT R« 3 D WX FER O AT A,
MFRGILIE T V7 2 AED 4.0 g/dL KRG 220 Ao
BH TR UIFRTNIC RS- S e, MiG7 LT F=2
28t % 751z, Kidney Disease Improving Global
Outcomes (KDIGO) 734HiZ U7z 28 » THi 2B
2 LT (i 48 ML TO /LT F=
i 0.3 mg/dL BA LD B BB VidAfitk 7 HEL
WD 7 LT F=UANREIME? B 1.5 5L Lo E5) .
i # o> i B T 5 D B S & A L T2

BEERB XMW h o RS O i 7 —
Zix, 77 IvEG, RO TEIZRD -
Teo MihIREIZT A7 I VB GHTHRITRET
ol (TAT IR 550 mL [315-980] B LT
XEE : 370 mL [230-670]; P=0.006, Zh Zi
HE EHEXED. £, i oS kR BEERE
BEIX, AT IVEETHRIKETH - 7z G
IREE 26 ] [25.7%] 1Tt L 14 #1[13.7%]; P =
0.048), HIEMEBEREE, T70bb, BEFLLED
BERERRIE. itk 30 HAE LK AR EREERIM THIT
OWTCIX, WA 2otz TAT I U
HAMEIZ LB EBHEIZR 2 o T,

MATMLE T V7 X Ul 4.0 g/dL Kii DA 7 R
VT REARNSA R A E 2T D EBETIE, 20%T
V72 v ORI GE. i R E A BN Ui e
P [ S FRE D AEIR A iR I T B

HEEEHREICEDZ DV VAL T VERLEL TV
VT4 ¥ a= v SRRICIIOE slo2.1 OFELE
BUHETHD

Wojtovich AR, Smith CO, Urciuoli WR, et al:
Cardiac slo2.1 is required for volatile
anesthetic stimulation of K* transport and
anesthetic preconditioning. Anesthesiology
2016; 124: 1065-76.

MBSO L ary 71 v a =v 753 (APC)
W, RIS SO B R A R T D
s, BRMICEERBELTH D, Slo s+
77 Y —Ta—FMeEnkh Y v aF v
(BT LEZMEH Y T LF ¥ RN O—FE) M
APC DHEFD—D L I, bhvbivb Eai, b=
)57 FA T4 A LB A FRBEO—FE) TD
APCIZ slo2 W ETHHZ LWL IT LT,
AWZeiX. slo—2 HHFLEEF2NEHAIE T O APC
HIREERICEAS T 202000 T2 L%
HE & LTz,

M R R R DR TV, Y T AL A
VENT v A, Slo2.1(Slick) & B \iX Slo2.2
(Slack) DB, Wi (Slo2.x dKO) D/ > 77 7 k
<7 AEHN. TNHDOF ¥ 2B D VITF
RN LIEI hary RV TOH IV T AT ¥ R
rS U AR= N (E VT AL ZF 2 OB TR,
IV TEAFT Y OFRB=DY T A5F v X NVDME
Pt 2R 3) 25 APC IZ A B RS LTz,

P~ A (WT) O0]ETid. APC I EINE
HEF AL ORERERIE 28R 92 & RIRRIZ O AR
% OMREME R [% recoveryl: APC D F IL AT
HH:EE [RPP: rate pressure product]® 39.5%
3.7%I1z% URFIEEE © 20.3+2.3%. P=0.00051.
unpaired two—tailed t test, ¥ T fEHER S &
FEn=8) . DY A X & S &7 (APC B :
TERMEIHD 29.0E4.8%Icxt L. SHEEE : 514+
45%. P=0.0043, &#n=8), Slo2.1 / v/ T v
k<17 & (Slo2.17) T (% recovery: APC Bt D
14.6 £2.6%IT0F L TRIERE 16.5£2.1%. P=0.569.
n=8-9, MiZEH Y 1 X: APC Bt 52.215.4%IT%F L
xfHHE 53.514.7%, P=0.865. n=8-9), Slo2.1 B
XU S22 OFKE/, v 7T v b= & (Slo2.x
dKO) T3 (% recovery: APC #£ 11.0£1.7%iZ %F
L CRIEIE 11.9£2.2%, P=0.725, n=8, g
P4 R: APC #t 51.614.4%izxF LAHEH#E 505+
3.9%. P=0.855. n=8). APC |z kB MrF#ZE
W otz, —JF, Slo22 /v 7T I h<T R
(Sl02.27) Tix. 2N B DT A — & |FBpAFER L [A]
FeDZEAL %R LTz (% recovery: APC BED 41.9+
4.0%1z%6F L CTxtERE 18.0£2.5%. P=0.00016, n
=8, MZEH Y 1 X: APC Bf 25.2+1.3%IT K L kTR
£ 50.8+3.3%. P<0.000005, n=8), X Hiz, B
BFESS Slo2.27 =7 ADOLMHHIISL I 2y KY
T CTHR LN ISR IEFE IO DY 7 A A
Z i, Slo2.178 LT Slo2.x dKO Tidids
Rhot,
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LI EX DY, Slick 725, Slo2.1 F ¥ RIVMHR,
HRMERBIRICE D) AL F VBB I G
DR E TV aryT o v a =y ) ERIRART
RTHDZEVBHBLPITIR ST,

FELEFEMEZTLEBETORHIRAT >~ M E
BRI O RMEILME Y 27

Mahmoud KD, Sanon S, Habermann EB, et al:
Perioperative cardiovascular risk of prior
coronary stent implantation among patients
undergoing noncardiac surgery. J] Am Coll
Cardiol 2016; 67: 1038-49.

WEOMETIE, BHRATY FEFHELTY
B BENIEDEFN 220 BB, B Mg
ARy MRESEICET S LS Tnd, Le
L. ZOFNEN, Tbb, EEkATY M &
FOZ & EIEETFNAZZIT 5 Z &, ML LT
MBI A XY M550 8 5 ik
LIPTRN, £ZT, A TIE. MifiOEEIk
AT v NHE L R OO, B X RImETo
#E K & Bt iF (MACCE: major cardiac and
cerebrovascular events) . {1l X2 b D IZHH
BIRH D0, £, A7 2 MNEED SIECNE TR
D E TOMBNI NS ITHET I 1, 20
LEMCT B EEHME L,

2006 5 2011 EFETIZAA I =2 V= 7
(Y 2 F = 2% —) CIEONEFN 220
7224313 Na L Lz, 2055, 1,120 A
(4.6%) RREBIARA T > N 2-HE LT\ e, JHATHH
MACCE 3. T, OBikgE, OfFid 5 Wik
FHZE D 3EIE & EF L7, Revised Cardiac Risk
Index factors (7 1) & Z DfthO— &7z FTEA Y
A7 WFTR LT IE 21778 o 7o, 4Elal
IEA v XH. (aORs) 38 LTz,

fii# 30 H MACCE #J%, A7 MHT 3.7%.
ATV MEET 1.5% & A5 MEERERICEE
%2 L1z (P<0.001), MACCE fafgdhix. 25>
MEE? SIENETFM £ TOMMIT K E < Bk
LTHY, A7 NHERENO 1ELINAE <
(aOR: 2.59; 95% /5 THIX [H: 1.36-4.94) . Z D%I1XIE
ATV ML DOEITRL 2D Z LA - Tz (aOR:
0.89; 95% CI: 0.59-1.36), JEffiifioHm -1 x> b
IZOWTH, A7 METRHER 1 FLNICfER
MK D L5 MACCE & Rk M 225 Lz
(B 1 4ELIA [aOR: 2.23; 95% CI: 1.55-3.21], 1
LI [aOR: 1.07; 95% CI: 0.89-1.28]). X BT,
HEAT v NOEE, T7hbb, X7 XX NP
FIFREYEP 2 5072 B FE OAEHH LT -
YT TN =TT, EHL0ED ATV b
T b AT MACCE oIl A XY b OfERRPEIEE
HTHoT,

AIZERERD S, BERAT Y NEENPS 14F

DANTHDHZ Lid. ATV FEBELTWHW RN
BT HARFEMNEHIMACCE R IiA X2 Y A7 D
MO LERRFTH Y, 2o/ A7, X7
AZNAT Y NTHEAHREEARAT > M THHE
BTHDBZ EBNHLNZR ST,

7 1. Revised Cardiac Risk Index factors (Circulation
1999; 100: 1043-9): A > A Y S iABEASIANE 2B IR |
30 HEL_EfkRE T D A4, HHT 1 2 A R ORROME
DIFTE. fiThi 6 7 A RO THEIEFAE., RXILE R
BOMA: (MAEZED 5 VIT— BN E M AsE) . B
RefEsE (TR 27 L7 F = i >2 mg/dL) . i RiA
5 OBHTHRAFR L CIMEFM OB Ta—T 1 > 7
IR a7 #d,

(B RERER A AR R 2R e AR Z)
II

(R R Y 5V S REBRRBRICB T 25
Y427V v AMP iEHEILR T Epacl O%El

1998 4£|Z Nature 7 (de Rooji et al. Nature 1998;
396: 474-7) & Science 7 (Kawasaki et al. Science
1998; 282: 2275-9) IZ [A] Rf I ¥ 5 = #1 7 Epac
(exchange protein directly activated by cAMP) iZ.
Guanine nucleotide exchange factor (GEF) T& 1,
P4 27U v AMP (cAMP) OifE R 2L,
Ty 7T B Rapl  Aif R GDP 7 + —
A0 HEEHA GTP 74 —AITEHL LT, A D
Nas TE AR R HEEBE 2 e LT B,

Epac iziX 2 DY 7 % A 7 (Epacl, Epac2) 23
W &4, Epacl iIZ &S EsITAEBH L TWD,
Epac2 1ZOHIZ D RBLL TWD AN, iz i fiRe
RERBICEREBZ L TVD,

&Iz 81 % Epac OB ENZ-DOWTO in vivo D
REW RS L L TiX, Epacl R#E~ T R
(EpaclKO) 72 & TNz Epac2 R1H < 7 A (Epac2KO)
% W T EpaclKO 1Z A 20N R 2 HHET D
A B L AT R U T ol i PR R R & R T A8
Epac2KO TIZRERD oL WO RERD D
(Okumura et al. J Clin Invest 2014; 124: 2785-801).

BHIHITBIF B Epac O&RENT DN T O
G E LT BB OTFERY T XA T TH
LB ZREDOTA=AN I L TTr— L) D
1851z X AN K23 EpaclKO Tl LT
Wiz & o #i A3 % % (Ohnuki et al. J Physiol
2014; 592: 5461-75) .

AR TIXIMA . O & KBIZB1T % Epacl ©
PEN e FRAT B LRSI TR SN O THIN
32,

Epacl R#BiC XY MEFFHOHEERBITET L
FENEORKITMFI SN S
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Kato Y, Yokoyama U, Yanai C, et al: Epacl
deficiency attenuated vascular smooth muscle
cell migration and neointimal formation.
Arterioscler Thromb Vasc Biol 2015; 35:
2617-25.

TEENIRIE R MR- BNIRN AT > b FE % o
BRI, R EIRE B OFFE O FE RN
RoTND. ZDOMINKE U THEAEHMEZT
b OFRFECHEE N TR OEFIIEHEE LN D
ORHD. LPLENRL, F 5 OEFEHRIIA
T2 THY, BFL N TORAH =X LD &
BB FEORSITREORETH 5,

AT F AR <7 A TH SN D KIBENRE
& 4 1% ONIRIEE O %25 EpaclKO TIXH R
TR END A =X L% U@L T
5, MFRFEELA THRH I 415 Platelet-derived
growth factor (PDGF)-BB #ili#ic X 5 L4 F- i
Mg oW L REE N2 & CITHIIEN BV o o LB
m2s, EpaclKO o M - # i <A mic i
Sh, 2OERELLTaZ ¢ U v (cofilin) DL Y
vkl kA MBEANDO T AUV RT 4T
(lamellipodia; HFRIE) RS HIHI S5 Z & 28
FHETHHZ EPHLNIZL TV,

DT F= By 75— & B0 ERERE
1 Epacl Bz FORBIC X VIEEKT S
Cai W, Fuyjita T, Hidaka Y, et al: Disruption of
Epacl protects the heart from adenylyl cyclase
type 5-mediated cardiac dysfunction. Biochem
Biophys Res Commun 2016; 475: 1-7.

TFENBY 7 T —RIFIEEOYT HXA4T
PHAET Do DAY 7 % 4 7 (5 #Y; AC5) 13 1991
FIZRDODNAGA 7 Z ) —Khra—=vr7 &
7z (shikawa Y et al. J Biol Chem 1992; 267:
13553-7) . % D% AC5 Dtz 1-HVE B P D3 VE Rk
Sh, OEEREA) ACS BRIFEEL <~ 7 2 (AC5TG)
TIHEA ML R LTOEY 7Y v 7 oM
B0, AC5 R~ 7 X (AC5KO) TlbfigV €
FV R MElEIns ERRESINK
(Okumura S et al. Circulation 2007; 116: 1776-83) .

LI EO#EN S ARG TiX, TAC5-Epacl &%
OEMALIZDEY €FY » FIERICEETH 5 |
WS IRFELE T T, AMRFi%E ACSTG & EpaclKO
AR & B TYER LTz AC5TG-EpaclKO < 7 &
ZHWTHREEL TWd,

B A 7 3o I RO OHERERE. OB
a7 R b= A, ClERRAEAL 7R & ONT R A E S R
FE Iz X 0 B8 I N 5 05 BRI R 2 3 X
7z & Z A, ACSTG iz ki LT AC5TG-EpaclKO
TIXARICIB SN Tz, DL EDFEERES R IEO
BHIN © AC5 & Epacl i3 $ichy 7Y v 5

LTHBH., A ML AT X DR OFMEACIZOE
VEFY VSRR BIMBIEICEETHDZ L %
RBELTND,

B RREOTI=A N Z Ly TTFu—A) ik
Y #FFEEIN D Epacl IKEFEEDOBRRBIEABRIT
BIFDHRAKRY T AT T —¥ 4 ORHE

Ohnuki Y, Umeki D, Mototani Y, et al: Role of
phosphodiesterase 4 expression in the Epacl
signaling—dependent skeletal muscle
hypertrophic action of clenbuterol. Physiol Rep
2016; 4: €12791

vy 7 ra—noORnEREIz LY, BER
(WT) THIZ SN D 07 b ONT RIS % (TA) ©
BRI EpaclKO THEIZIIH S TnieDic
®L T, FEEKHOE Z AH (SOL) iIzB L Tix
WT & EpaclKO OWF I b HilERBSIE LA &
Bxhiah oz,

A#LTiE TA & SOL ZHAvT, TA & SOL ®
sV 7 Ta— it X S5BBRRDOEZMED
HENED T L)V THRHLZRCTH 5,

BT KUV VBRI 7 F )V ORERRIN 1% FH
RNe & T A, prZRIk, p2 525448, Epacl, Epac2.
Protein kinase A (PKA) OFHE X, PHIIK LT
7 V7T u— N OERZMEREV SOL DI 5 23
TA [Tl U THRICEE TH o7z, WRIT. cAMP
D5HEVE A % 753 Phosphodiesterase 4 (PDE4) ™
REBZFATLLZ A, SOL TIX TA izl LT
PEF L2 ICEEThHoTr. TORBRKRE
Y ISOL TiE7 L > 77 u— VHliic X v RS
7z cAMP 23 PDE |2 X Dl icm STl
¥ 57w, Epacl OIRMALASB Z 53, MHEAA
FHEEINRN] EWOIRFHET Tk, cAMP 7 >
1, PKA 72 5 TNZ CREB (cyclic AMP-responsive
element-binding protein) Y > EE{LIREE 2 FH T
MR EE DRREE & 1T > T D,

(B LR o R AR AR R 0
III

BTk S e RIMEREA~ D —ER L2 (NO) OEHA
XV, Wiz B35 Ml MUERE %86 < Z & 28
T&E%

Muenster S, Beloiartsev A, Yu B, et al:
Exposure of stored packed erythrocytes to
nitric oxide prevents transfusion—associated
pulmonary hypertension. Anesthesiology 2016;
125: 952-63.

PRIMEREIIZ. SMEFOFIRIRE DR & LT
o TnWd, KRETIHERINE 42 HE TORE
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MADLNTEY (HAF 21 H), FRIBLZ
326,000 A DA 30 B LA _EARAF S iz R BRI
Ol 221 Tnb & Enb, REIFORIMERER
TR RIMERZE TERE DTES R, Il % D R 1ML ER S 4y
OFifi7e EOEPBEREHRINDS, FEDIZL Y
TEANT, IS N R IMBRIC R LU TRl ETIz
NO %M L. Mi#EkROIMGINHG. FILERZEERE
DR, Hill O FRIMERE iy OIERZN FIT DN T
WE Lz,

b Y O HIMERER LRI ZVERR L. NO H
A, BHDEWIERERTIO NO R —TuL L
il & 1T -7, 4°CT 2 HRIk8 U iE GOt i)
& 40 HIREE U7 IR TEI) BE TR UTe, 7R
MmERFarix. RiEkZz2EE4F 710, NO
WU DR # TNk I & 0 e L.

NO WLEIARAFE M O R MERE I RE DU EE D T2
5L, &5zl 1R & 24 R W THETRE
FRIMERB ORI A2 RD Tz, o, AT D NO AL
T X 0 I E O R 258 7z (@i 30 43T,
JEULEERE: 21 21, MLBREE: 1521 mmHg, »<0.0001),
PRAEML DB T IILE DR R IR X Ze b - Tz,

PRAFMLD NO RLE i K v fEfila DA F o ~E S
oty @A) A A RNES B Y G )~ L
SIS T D NO DBREDHIH] & 15 f 5L
S ERR Z Vi< < dbDLEXL SN,
ARIMERD NO WLBRIZ. il ML E Dy & R Bk
MOIERIT K & e fE 2 Ric Tl tnd 5.

F 7R 7 BT &R 7 (NLL) iT
X BEEIRANA RAMIC BT B 5EBRO TR
Lamy A, Devereaux PJ, Prabhakaran D, et al:
Five-year outcomes after off-pump or on—pump
coronary—artery bypass grafting. N Engl ] Med
2016. DOI: 10.1056/NEJMo0al601564

FEEDITLRH 7R FIEDEDELF VR
VAR X BHEERANA RZGFD 30 HEE & 1 4%
DOTFHRITONWTHIRL, &L LTAIHEL &h
DI, NFRZE, OFFEZEDRAEICEN - T
T EeEME L, ARNX. 05 FEBROR A K
HERBNTHE Lz,

HERIE R ZH T 565 4,752 NOEEZF (19 B
ENrSD) T 0 XN TR THEL VR
THRETH T WEBIRAN A R B WETT L. 4
[ DI IBNTIFFELE., INfEZE, B4, FHE
OEBINRIMAT P GEBIR A S A, FR A5
BRA > B =R 3 ) IOWTHEENRTH
IZOWT G Uiz, SEELBERARNT 4.8 45T
HoT,

T IR TREEL VR TREBIZB YT N
b OBHEDEANRIEEICIIERRELRAD
Dol (F 7Ry 78 23.1%. ARy 7B

23.6%. F 7R FEEDOAYF— K 098, 95%15
FEX R 0.87-1.10. P=0.72), SEBIIRIMFT 2
FIRTHD 28% T, £t Ry FHO
2.3% Tirbitic (N — KEb: 1.21. 95% (555 X [#:
0.85-1.73. P=0.29), S HIZHE2 DT 7 MA LT
HDEEDTY OFHEELIZOWV TS, Wizt
THERZZIRD bR oTe (7R 7R
$15,107. A >R 7FEE: $14,992, #EFZE: $115,
95%fEHEXR: (—$697)-$927) . & DE DL
ZRNTHEEMZEITRD b - Tz,

BfERAECB T2 EERLREEY X/ BE
AtizJRHt Tissue Inhibitor of Metalloprotease—2
(TIMP-2) & Insulin-Like Growth Factor-
Binding Protein 7 IGFBP7) i3& > ?

Honore PM, Nguyen HB, Gong M, et al: Urinary
tissue inhibitor of metalloprotease-2 and
insulin-like growth factor-binding protein 7 for
risk stratification of acute kidney injury in
patients with sepsis. Crit Care Med 2016; 44:
1851-60.

R TIMP-2 & IGFBP7 i3 2012 4 @ KDIGO
(Kidney Disease Improving Global Outcome) 734
T2~3 I END, PEEN L HIEODAME
AL2OTHRFELTEHATHSD LINTVD,
Al FH SIIBUMAE BF IR T 5 2 6 PR
TOEMMELIEEARALBHICBITSZNHRT
NDFBIZONWTHRGE Lz,

B &bk D 39 D ICU 2834 [ ORFZRIZ S L
oo 7A=Y Y RIRA ¥V MEEERDP D 12 Ff
LA O h 25 ~ BRE O AR L DIIETH Y .
EH HIZ TIMP-2 & IGFBP7 ONNA A~—J1—&
L CTOH MM % ZEHEBERE (ROC) ik, JREE.
FERME, Btk - BB R AR T 52 LT3 M
DIy NA Tl wERE LG LTc. £ B
@ SOFA (Sequential Organ Failure Assessment) A
7T &0 A o R A A L. TIMP-2 &
IGFBP7 DR IZOWTHILL, B LTz,

232 NOWIILIE B&NEHF I, 2055 40
N QA7%) AR R EIRIE L, ZThHDEBHE
IZRNWT, TIMP-2 & IGFBP7 OfHIZ &2 MEE A2
JEFEAE A & DO HBIZ B TEE LA © SOFA A
A7 OREITLPDLTHRICEP > (<
0.001), E7z. ZDMOMEHTITIENTS TIMP-2
& IGFBP7 OEIXENELLSL > SOFA 2 217 DfEic
YA EIZT R o, LERMBIITEBNT
TIMP-2 & IGFBP7 #hNx % Z & THIMEERHIZ
B 2 2R ARIERE O FRNEE AR E LT,

(BRERLR AR R AR &l 5
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Meyler’s Side Effects of Drugs
The International Encyclopedia of Adverse Drug
Reactions and Interactions 16™ ed.

(R A Z—BREEMEIER RS 55 16 i)

Edited by Jeffrey K. Aronson
Elsevier; 4t 6 3%/7,674 E/2015 4= (USD 2,500.00)
eBook ISBN: 9780444537164/ft-{-{4& ISBN: 9780444537171

EHEGOBWER EMHEERICET IR KOS
EEHETHDAA T — - EHRGHOEWERRKEH 5
16 i 42 6%1 23, 201547 » 75— bk < LR X
NIESV IZHRENTZ, 1,500 ROEIE N, % IX
L. FORWEM L HEEREREREET S, &
WM LIL7r o4 <) B2BEXREN LEIE
- FHEAEREERT A7 7 Xy ME - EREE
IRER 7+ —< v hTRENTWS, $16 ik
TIL. 15 RIC BRI 22 EE R OL < ML S LT
BY. FERMEIC L > TEMTF LN TRV
BITIF LA EEHE LR, Z OIIZH 65,000 D
EERNREEND, [REHEECIF, R - 3
2R - BN EOKERAMEOERIFITH S,

MEYLER'S &ones

The Internatianal Erncyclopedia of Afverss

|k AR

L L i
Sevien

Vilume
|

o P

ARFIZEHESOBVEMN & HAEAEMIZEET 5
)72 5EETHY, Leopold Meyler 73 65 4EHij
WVERR LTz [AA T — - [RIERORWER KFHA)
] OBETMTH B, [Meyler's Side Effects of
Drugsl] EWoEEDZ A M EFIEREMAL.
Y%7 % A b)L [The International Encyclopedia of
Adverse Reactions and Interactions] 1%, JI4EDH
FIHGESLL € 2 — DA DO % Kkt LT 5,
ARUGETIRORERIIZEL LTS5 LILZR A,
RIWER - WA HRIS - W EAERIZ O TR
HAFNRSERETHY ., EREeR ETOT ¢
ATy avEITIODERDOERFTH D,

ARFIZBEZENTZ T TR, WAL, B3,
MAFRERR. 2 L TRE - fliscBEE £ TiRIA <.
AR DO HERE D NN— L TND, KEFIZIIHI X
ERRED 7 F U HBERD RS RoY
ITFNVAFNARA I —AL R r FT R (&P
FELEEND, ba bT A ME 1929 Fiz KA
Y DONA TR LG EAITH 0. ITFE.
OV FRIcERE NS, b b A MIFREHE
MINZODOTEMENY T AP DLDaftPIR
D S Oy R L. FERA LIS 2 353
Lo ZOXSITELTTHHR LM TH -T2
ELTH, ZOWMEPHHOWE L BENZ DD
"WREMRH BN HTH D, HlxiE, Y K<=A K
EPIRASRE LTERIZY = MY —%, # 15
IZBNTHEREI N, £k, VEF NV
(Rimonabant, SR141716) IZ KB D& H > B F/
A RZAEEOEIHETHY ., TIRHEORK LS
RAHEFSLBRICEAS T 5 =aF v ~DKF
REBBIET D] Z LITHfR RN, 9.
AT 2T 2 BB IRSE 24 5 T Iz 6t L TR
S, BMNTHHIRS N, BEIREEDD
B BREICHT B EGITRB W T HMG-CoA &Ik
FIHEIE 72 & T ERAEE U - 2B IRAE Ak 3
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DOEFREOWD» b, L L, EHEeHEE
BOBMERIZY EF AN THWY >TSS ok
(43.4% vs 28.4%, P < 0.001) [STRADIVARIUS
JAMA 2008], CRESCENDO #}f22 (n=17,000) iz 33
WTHEHS 44, B 1 ALHBREORY BARLN
77o B L ORIER OFE KM% E S RIZERNE
AT IZER M T ORRSE D — R - 5573 L, AA
BARDHRTOBRBOETEEL L, 20 b
OWEIX. HBPLREE L THWBIZb b b
FARCHNEZHEZ TN, Zhd ERBEOILEY
L& & ORI E A SCEIVE R OB Ek %
ERTEXDE512. ThOEOWEDE) I 71T
FLHLNTWE, ZRHIALEWRHOE T,
B L LTHOESE T30 802 FHllT 5
HIITERNDOTHDMN » +, BilkkvE/ &
T 7REEIZBIT L. DAL, 7 v AR X 37
B, FLTHEBEDOEEZ Y 3 TENENRS
R=EZNTWEN, TA 77Xy METIERS5H
TEY., AEZECTHEZR O ETH D, &
F U U UICBET AR . ik A X 2 AT
B 22— s c a2\ L. EF I Y
VIZERET 5% < OIEMAE SN,

Z D 25 FERTRHBE A AR & 2 b
2 < DRBIEROVAT~T 4+ v 7L E2—»
B, VBEIT BT D E 7 evidence SRR I N T
& Tz, IRRPHIRTZRIC X DA ATFZED B AR
BT B IEEMAESD Z ERWREL D — T, Al
VER 2 & e B EMIC O W T O A5 2 DIk
Lo SR OEBMEZ T Z ERTES5TIED
LWEIRIIZE TH -o7c L LTH, AEMICEET 5
evidence ZIRMTBRENBZ L VDO TH D,
BE - RBNTE B TH D23, AEMITEECT
NERZBO0. EOXS5BRHO0RHEETL00R
HRHER LW, o, AHEUEL—IBRTHEET D
TEERIZ, B%IT RN GENIZEALETHD
e, AFERORRLIIRETHD., LrL., D
HoaENRT. BRALEAELEONNTV AITET
BELERIETZ LTy, HIEr 70 F=7
IR A O TH DI Db 59
PR PEM 26 T 1,000 AL EDOBEPBFH T L TNS
M. Z D evidence 1347 7 4 F =7 ORhRERN R A2
BEELIETORT—%boTWDTHD, £
Toen Ay 7a—=UayyT7oyariy, HHHE

DO EMEIFFEORILE THRRIZPHF S Z &R TE S,

I OMENLAHEEEIET D oIz,
XV RBBTEBIMZET SRS LET
b, WE AEMOVAT<T 4 v /L Ea—
DEBHRRABNTND (VAT T 1 v I L
Ea—bi, ke ERHFEL, T X 410k
iR RCT) O & 5 B ORWIIEDT — X
EomTHZE). L., BEMIZI VX A1
AR TR TE 3, 20HFFMLEOLDIC
BRI i, i AFEERRE SN
HETH, A4 M EERICHGLAR— S
TWRWERHFY, RERT—EZX—ZADRINIT
BEONBRVERGD, LoT, VATFT 1 v
7V Ea2—iC LD EELAGERA R/ OND
FWEIZBET 2 ME R0 LI3# L. A%
4 - JIVER - WM EAERICBT 35 D% <
X, ERIEE (F— AV R— 8 ORIZEEND,
WA, ERERESIIEIERICE 2 5 R 2t % iz,
BE RGN E L IEMICREHET 5 X 51272
oTce I HIT, BEAHFERLEITAFRKISDT
USRI E NS L x| [BUEE DR 75%1E.
SEGIRES OFERBLICHEKSE bz, Z OREH
I LD EHRE LD ILKTEHT2LERD S,

Meyler’s Side Effects of Drugs O 1. 60 £
BN & D5, Leopold Meyler (Ef) 25, B4
DR E BT DDOICHWETIHE LRV
ERZRER LT & X RIS OFEIET I
BT D HMITONT, BEICHRD TF A M —
DH7RNEWN S FIZIT KA W2, F Z T Meyler
X, URHEBLTCWEL ZUVAXFEOED O
Schadelitke Nebenwirkungen van Geneesmiddelen
(Van Gorcum. 1951) ZFH-X. & 51T Side Effects of
Drugs GEORIWEH; =N ¥ 7. 1952) 234 LTz,
Meyler A3 1973 4E2 1= < 72 » 72 #%. Graham Dukes
(SEDA-23. pp. xxiii-xxvi) IZ & > TR S N7z 8
% (1976) THAEDARZE DB S ., &H D
Side Effects of Drugs Annual (SEDA-1) 23 1977 4=
IR S v, 1980 4R IT O E R H MK D
Meyler’s Side Effects of Drugs 23, % 9 ik L T&
B Uiz, 0%, Meyler OFEOREWER X 4 HMIT
ik S, 2006 4FI2i255 15 ASHIR S ule. %
LT, 20154, AF (16 /k) TH D, TimMbnl!

(CRBRHERER BN IR LA )
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JE
RERY C EBHBEDOMAB LT
Bk OFERRHEDBID Y
(G I SR = N < D N B P & 1
RHEBSNZ & bRkt DS EH» S 4 EMITh 2% LR b ifThh iz,

18
LRI 2 & hEke (PR, 24BE) 1ZREFN 45 48
(1970 4F) i1z &FH T 2 ZHIT @& SN2/ DNREPR
FECTH D, M DNEEE. FHCHBRGEOZ
UEERA & Rl CBREE TRIEDMTHN TN, /N
IRITHHE LB 2170 5 DEFYRBE DR E % %
Tt DI BEHIIS A T, EEERB 100 E0fl &
EO—BRE LUTHEREINE, BITTHAMETHO
JHEEX., OB EEF— 71 LIzl o,
INVASRRR 260 TRZHES DIRBE T -7z, BHILY
NBIZRDT 7514 EF 1 . %L OELRIL
BIREMZEHLTRBY . AR ONEARL 8]
TAFURPHELSE, DUNRRRG) . i EAA
UM EAEL, IR ERE 2 —), WS ik
CUNRAEL BlERERD) 72 & OREHIZZED T
— I TIEBHINITHFELDOHT L NWEERbS, —
FFENE S 2 D IHRERHE, BN 50 4E~FRE 22 4E
D 3B FEZDLIE VB LR HREHEOANH *
(BRI T B S v & —) B3, BEi DR
B B DRI S KRBk A L, Bz, 1
60 ED HIRE o T2 HIR 0 FAIX. F4EIHHE
R Z R, RERRHE S s & 72 > THIR Y FAf
IR TAY ML TWL AX A NVETEL Lic. B
B =7 RERE R LN WINFAf &
AT, HiFITREE Lg% 2% T, LRI
KR, F. MY AN — AT h BEER
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25, NEEMEREE L TREFICLE - iR
MR AR 2 & & b, WHEIZ Sk D MERHE IT
BZEEZ L TMNIERZ D LS TnE
Lz itk v, IE/NREFROMER: - ) LicH
BRL7ZWEEZEZ TS,



223

HhL DR R 1 R B2 ) 4 L 0 60 2 1

BOH F A

XY

Hh O TR B TEL TR R B P P TR TR B AR 1 o A7
(B—FH— RV A7 L51F, HHOHLEIRE

ERIHAT ARG RN — T —F L (LR,

BT =T N) R OWILEN TR & OB #4217
5 VAT AT, APEEERREE I S FEEEFEIT
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TE DRI IT —E ARIHERE 3 5 At rhva i DY —
NThD. LIER-T TTM 1 32~34CExH
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HD. T2 TTM BERBEOE THA SN T

mERANES
R CREzZoLLtE 8Y)

WD Z LDV, R HEMRRDIGIT LY R
STND Z LB EEPLETH D,

B OE

P—FH— RV AT AL, V=P —Fa2l —
YavCREDY 7 A=T M) HELE - BATE L.
2012 4 6 HITAARTHBRAIN., 201342 H
P BB — v A F ¢ B v GRIR) THRGE BRI
Sl IR, EPRREHICBWVW T, AtkE
SEMXREE I 5 FBEGEFTTH 5. 2016 452 A5
. ME I - TR OMEAEBE (TTM) dE T
IEH ARRMERZBE U CHiBLE ISR R O T
Y TNWD,

VAFA(E 1)

Ky AF HIZ, avy — NV EEAE AZ— |
Ty 7EYy FENMET), ITF—F A {HENET),

ZOWONEE» HHR SN,
BT
A
r \
2E—+PyTEv | AF—FI |
REARRENT—TILE PINERRICEBE L.

BEORE. £ERIERO
BH - BERIELET,

DiR<Fa—T, B )L,
IP Sy T TERENEY,

=

MR ERZBRZETNET,
ERAICHUTILIL—XVE
BATNET,

W

1 Y—FEH—FIRTL®

IR AR RS E RS



224

TRERTIE %378 3T (2016)

ayy — /R ARk

ayy) —)NHEEAEIZ AL CPUZH L, 7o
ATV ANy R, avy —ABrbikbd, AX—
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Wo BT —F VAR ARHTIEPIR H DA, EE LY
HEEYIREZDLKRELTBZ Lick viEPlT
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TP LEBAETH D, IT—F )V OEL
. SRR E 7213808 TR IR S Rl L6
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BEE DT =T VDI

RS TRRGY QS 3.1 mm (9.3 Fr)

3.1 mm (9.3 Fr) 3.1 mm (9.3 Fr)

PN — B 2 il

31 4 4/

NI
N WAL X)L —2: 8§ mm
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PV — YRR
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NN — 24 mm
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HHRIL— A B 3 3 3
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AR B R IR KB IR KB IR
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BRI R iig% TR FAHHIR
R I 7 1T NEL
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=
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T, WIREHE (RIREERE) ITH WS, i FriIk
BT —=F N hE LT HEEICH LT, EFHKRR
MWD, (L. EREEMERNAER
BEIZRD),

- HeAhkl - L008-2 AR L (1 Hiz-D%) 12,200
i

SO AR D BB T L. B 35°CEL R
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P—FH— RV AT L

B2 S LT —FH — R A5 LA0% A
U CTHIEFi 21T > TE T,
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Ffisk 23 BloETIE, HEMRR £ ToHRHE
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FHHERB (T —7 51 v 73017 flOFY
(1.01£0.35°C/RE) & v bmEEEITRE -T2
. HEZIZADRP -7 (FR2)Y, oo (R E
FHZH 2 THIZRBW T, ME NG & ARRAE
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R BEB D S 24 BRR O R 22 EMiZ.
H AR & R & Dis o 27 — 2
F a4y 7Y el ki LA (0.10£0.08°C vs
0.14%£0.13°C, p<0.001). HEMIR £0.2°CHE i
U7z IR EE % (% time of out range) THE L7253
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5 — K¥ AT AR RIR L EMEIZ B W TH M
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BOTHESHRD Do T, BX LRV @EA AN
TH 1245 BBHEIC D RR DY, H—FH —
R 25 A0%, TH #FRZ B 2 Rtz BN T
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P—FH— RV AT LRHGATHDZ LIEB0
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s IR L. TH %2175 BROE#E
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L. REE 200 TIRIB 21T > T D Mgk g n»
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UENTFTHEERZENTWE, Y—FH— K
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Our cases

Sahuquillo J*¥
(2009)

Simosa HF®  Diringer MN*  Schmutzhard®
(2007) (2004) (2002)

Pneumothorax / hemothorax

Bacteremia 0/23 (0%)
Pulmonary embolism 0/23 (0%) —
DVT 2/23 (8.7%)

0/23 (0%) —
1/24 (4.2%)

1/24 (4.2%)

— 4/154 (0.9%)  2/51 (3.9%)
0/10 (0%)  2/154 (1.3%) 19/51 (37.3%)
0/10 (0%) — 2/51 (3.9%)
5/10 (50%)  5/154 (3.3%) —
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counterwarming) ¥,
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SR ST
i ML PR (W A A7)
(74 77 a—=f AR 800ppm ]
/AN G S
XLwic NO W AFREE DR - f%i&

i i A5 HERR AT (W AR 2) —gib 23 (NO) 7
A/ 7 v —* A 800ppm A3 A= U oD il i 1l
A PE S KR EMEIRIR AN 2 O] iz, 2015
8 H X 9oL TMETAlt o Ml 331 5 fiti&
MEDWE] OMRERABMAR SN, AR
TIFXET NO AL DOEESE « BAFIZ OV THERR
FTHLLEBITBILERENO) T A/ 7a—Clf
A 800ppm (B E 1) O OMEFAF o iz 81
2 fiti i ML DO B ORI RERN W % TR T 5.

BE1 74/ 70—%AH800ppm

NO JZB8 L TiZ 1977 4 Murad 5 V25 NO # 2%
DLDONRTT =AYy 77 —¥EEMIET 5 Z
L EHE L, 1980 41z Furchgott & 21X M4 DN
2 m 3k 3t % [N+ (EDRF: endothelium-derived
relaxing factor) 23§, L. 1987 ££1z EDRF % NO
ZOLDOTH DM AR LT, [F4F, Ignarro
5 Y% EDRF=NO D#53#i %4+ T. Moncada 5 ?
AEDRFIZNO Db DTHDZ L& LTz,

—R A28 DL MHEREIX 1980 ERITR W THE
SRXFERELTHZ BN, —BILZEFEIT 1992
D YAy ) GET I54EDRT) & LTI
D FiFbiTz, 1998 4ED ) — RPN « ERE
IZ—MILEHEDOY S FNABREDORRICEY 7 o
JR-ATFR.BX—h-T7—Fdv N&)LA -
A a5 asni,

NO W A#EH:1Z Frostell & 228 1991 4Rz 720
hypoxic pulmonary vasoconstriction {Z NO Wz A 23
BT IR R 2T HZ &2 R LT
FK. JIELEERINICHWSNRD K 5127 o7z, 1992
AR A VR B A i s IEE (PPHN) B35 2
WT NO e AL BRI R i 25 bz
EDBARFERRIZIOND X 55T,
DOAETD 1992 4EUH L Y fitidk O % H & D%
AEBTTERNOHF AZHNTHIKIEHEND
X 5Tiote, HESD 1993 4E0 HATE LI
BERMBE 2N RITHRIEHZTNYY, £
1996 4EH B 99 4 & T)E I A 16 B 48R At 28
[— b 22 0 AVRIRE OWESTIC B3 B 28] 28
fibhie v,

FreE P X O E SIS B1F 5 NO W ALz B
LCEERSIC L > TR St e, HiAl
NO g2z X % % ik dkF NO A7 vy = 7
N RFEHE S AL, PER DRI STIRITSOS LR WE R
TRAKER FEIMIE D 2,500 g A5 D FLE R 2 A gl 2k
Wzt L CoRSitEs#HE S ™, 2002 4E 10 A
WFHPER RN R E 2T, T4/ 7u—"®
T A 800ppm 133874 Ve DT L 24 5 (Klg 3%

IR AN R iR v & —
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PEREIR A 2B E B SR L LS litidkd — 7 i
FRFRERHDIT T4, 2008 4£ 7 H 12 858 k5 a8 % B
2L 2010 41 Hiz TR ol 244 5 K
fifs RMEIPEIR AR 4 DB | ORYAERN R TIRIREH X
nic.

AFN D il T-ART VT AE: S il v 1ML E VR 9 DR Rg I
DNWTIX 2011 4E 9 H 1T 3222 (A AR R4,
H A & AR EE S AN RIRBRERSA ) A
BANREDBIFIT DWW CEE NI S EN, 8
IIT FH G SR GRBA RS IK-3001-CVS-301) 235
S NTe, BT 18 UNREE 12 #l (7L
VM 2B, T v 2T 5 B FoMERM:
DR B 3 B AR RIS 2 B R 6 1 (»
Fh LVAD 5B E) ] itfG 3k, &fln
AMRHTAER & O full analysis set (FAS) & &1,

FAS &M OFTE 2kt L Iz,

£ 1LINREED, R 2 ITITEAEE OFEEHE
MEE O bR A2RT Y, NEBREITBW T
IE CVP D& FB L TZL < OFMiHIT PaOx/FiO:2
o ERRED STV, RARE T
BRTE DI FRIRZRD b, Ltz T
b ENERRBROA FEHERIEBLRI HH 272
HEMEOBENEZLAELTIHERLIIRAD S
TV &5 E S5 IR SRR o 5%
L P AT, 2015 4E 8 A DB oA
Wz B0 2 fifi v 1L O ek O RhRERh F 2338 il &
mani,

7 A7 7 a—k A 800ppm DR - MR
BRI © —RIE%E3E 800ppm. RINY : 4%

®1 DMREFIZBITERN—R T A U 5% 5FIE 24 FfE{R £ TOMIE CVP R U PaO2/FiOz2 tEDZE L & (FAS)

R—=AFA v e R R PR EALE
S il R e AR 2 SR A = R e A SEHA) il A e A 2
rp il () rfr Y fif (R ) rh il (FEEE)
f1E CVP (mmHg)
12.3+1.15 10.0%1.00 234058
MR B R (3 H
ERMDARIBEE G H1) 13.0(11~13) 10.0(9~11) -2.0(-3~-2)
) 195+0.71 13.0£141 65+2.12
AVES AR
7L T 2D 19.5(19~20) 13.0(12~14) 6.5 (-8~-5)
174+1.14 142+ 1.64 32+1.30
N N /\‘% 5 {4
TAZAFMBECH) 016 19) 15.0 (12~16) 4.0 (~4~-1)
] 95+2.12 9.0+141 054071
ps s % 2 fhi
i 5 2 2 ) 9.5(8~11) 9.0(8~10) -0.5(-1~0)
PaO2/FiO: k.
171.33+85.822 340.00%10.897 168.67+83.091
PR B B (3
RIEDARIEBH G H1) 130.00 (114.0~270.0) 345.00(327.5~347.5)  197.50 (75.0~233.5)
] 61.00%0.566 67.05+18.880 6.05+18.314
AVES (AR
7L T 2D 61.0(60.6~61.4) 67.05 (53.7~80.4) 6.05(-6.9~19.0)
95832+ 122.377 232,56+ 106.739 2576 £68.015
VE WL NES AR
A FMEEGCHD o 60(1090.0~380.0) 246.7(638~3533)  ~26.7(-123.3~62.0)
o 252.65+2.333 270.95+34.295 18.30+36.628
AT G- A (2 6

252.65(251.0~254.3) 270.95(246.7~295.2)

18.30(-7.6~44.2)

FAS : full analysis set,* : $5-BHIG 24 FEI2 X% 24 Mefi4% & 0 Riflc i G- 1k U 72 38 & 1 i& ST ATm e

K2 BABEBIZBITEARN—ZS54 Uh b5 24 % E TO mPAP & U PaO2/FiO: Lt D ZE 1L 8 (FAS)

R—=2F A > (6 H#) T A R (6 f3]) ZEALE (6 B
SR Al A v A S v R = SVl - R A
rh e i () rp i (G PH) rh e i ()
23.78+4.656 17.78£2.905 ~6.00%6.686

mPAP(mmHg) o) 15a 977 17.85(13.3~21.0)  ~7.0(-14.4~5.4)

. 323.17%115.590 315.63+124.644 ~7.53%95.856
Pa0/Fi0: Lt 979.00(214.0~473.0)  335.00(97.0~431.0)  2.65(~138.0~104.5)

FAS : full analysis set,*: $:5-BAh 24 K48 X% 24 Fif#8 & 0 Biic# 51k Uz 35 8 13K AT Iy
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B IR U A I B0 - A2 O R B e OB iz
X oTomHEMINSIRA S NS, £, |A
NO 1ZBH#E L TW B filific #2 L T 5 4 2 HEk
THREDMANY ¥ > b EESTZ Lide < #HA
MR H 2 g LI g AL REDS B9 5,
MAESEEEL HIMENIZA 272 NO IZA~NES 1
vy LiES LTNOHD 2 L. NOHb i 2 5D
BB TREEINDE, O LoFERHIIC MetHb IT
ik 4. MetHb 1% MetHb ;&CEEIc L v Hb
IGRILE AR L NOHD 13 biz & v Wik
B R OIS I ARG S W D R TH D Y,
W AR D T3E5%NHEEEH & LU TRz S
W, ftoT, NO OL YRR T8 R
RS NI E RS2 Z &2 < B IRIE %%
RINTIR T S B2 08 555,

R - AR LBIET SR - BH LOER

INICIZR AR 10ppm TR A ZBHLG L. 4
R RE SN RN EIZIE 20ppm E THE T
&5, BN TIZW AT 20ppm THRA ZBHLE L.
o3 2R B NI NG AITIX 40ppm E THY
BTX35,

FERITIS T MATERBBE N SEE L., A
TR LT RE & 72 5 £ TRk 5. 728, )
AHIRNZ 7 AfREETLEIN TN S,

BB D BRITIX, MATEIRE k B AL D ITHE
V., 5ppm ¥ TR T D, ZOHBE STl L.
LRITHE TX ZIRPEIT 72 D £ TR A kG 3
5. BEMLOERIZ 1ppm TILTEIE R O L%
ELTWDIGA, 12 R EICEEi 23 A5 LS
TN5, A th ki3 ME AR IE O _ LR X ie %
b DEAL % & e T ERMIERD B,

R - EA _EDOBER (RE)
W5 NO JREE, WA NO2 ifE, PaOq, IfiLr

MetHb B ZE=F — LN bHE5 352 L. I
i MetHb 28 130 A BIAH 1 RERSANIZHIE L.
LU 12 BERICAPIZBERNCIE T Z &, £ 24
LRI A2 2L 1 HICIET S Z &
ThHb,

M MetHb 2 8 i M g 75 EWEEDS
ERT 2728 T. A NO2 i o 2tk o
ik % X e RN H 27D TH S,

ML MetHb JEEE 28 2.5% %48 2 5 B3 A 13 W A
EowmEE I HES 2 hiET 5, 2o bREL
RNEHICIFSBEIZIECTEZ IV C AFL Y
7 — XX TR B,

NO T 2=ha ALY RF R T A, =
reZ Uk, ZALTZ7F 2T I REDOHHIZ.
fHIVERIZ X v g MetHb B 2 E ¥ 5E&
RPN D EEEET D,

W5t NO2 i) 13 0.5ppm AR 2 AfERr L. RSE
23 0.5ppm Z# X e G EIE— b EHE N A Y
AT Aw SR L. ARETHIUE NO I AR X%
FiO: % RiF %,

s %

O ENLIFBR AR R R B P RIRENC R
W TR DIE S B IFER AR RAehi 2 [—igfbE %
W A VB R ORESLIZBE T D092 B X OZ Dtk
Tio Tz NO W AREEIZ BT 2 etk 2R 1,
R 31T OIS FA 5 DIKEL #EME B & 1B v
T NO W AL e i 2 T R 2 R LT
LOTH DO, NO W ATk 5 BRI fili 145 5k
BRIC & > TR 2 IR TIPTS5
HHE OB X MK ELfEDeE I E S
RN RS H B MOMEL Rz L > THHE
IEEOF LWEMAAE STz, NO A
X 2 M AEHEAR 1 NO 23E5E U 72 iz #5942 i
MEICETEDOTH Y., MRBART272BEIT

£ 3 DEOEFHRERRERSESICHT 5 NO RAFREZDHR

before after P value
FiOz 0.70£0.22 0.691+0.20 0.324
pH 7.440£0.069 | 7.431+0.0638 0.227
PaCOz2 (torr) 39.713.9 39.7£4.6 0.478
Pa0:2 (torr) 95.8+54.1 152.6+73.6 0.004
BE 23147 2.2%55 0.032
P/F ratio 162+127 2511145 0.001
Hb (g/dL) 11.0+1.3 11.4£1.0 0.015
CaOz2 (vol%) 14.1+1.3 15.4%2.0 2.3%X10°
DO:2I (mL/min/m?) 326+58 417x70 6.7%X10°
SvO2 (mmHg) 55.21+11.3 62.6+11.0 | 7.9X10°
CI(L/min/m?) 2.31£0.33 2.71x7.4 0.002
SPAP (mmHg) 40.3t14.5 322%74 0.011
RAP (mmHg) 119144 10.5%t3.2 0.051
TPRI (dynes. sec. cm®. m?) | 933+133 6711128 1.9x10°
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% 4 Fontan 2 F712x9 5 NORAEED EEFEE= (NCVC 1989-98)
before NO After NO p value

patients 73 79

male/female 42/31 55/22 NS
age (yr) 5.4%3.6(4) 3.8£5.9(2) 0.02
height (cm) 105%20(100) 94124 (89) 0.01
body weight 16.71£8.2(14.4) 14.4+10.3(11.7) NS

mean = SD (median)

% 5 Fontan 2!FHTIZxd 5 NO R AEEDABEMIE (NCVC 1989-98)

before NO After NO p value
NO inhalation 0/73 (0) 60/79(75.9) -
take down 5/73(6.8) 0/79 (0) 0.018
peritoneal dialysis 27/73(37.0) 16/79 (20.2) 0.022
respirator (days) 13.4£19.1(5) 8.4%+14.6(2) 0.004
ICU (days) 18.7+20.8(11) | 14.6%£14.9(9) 0.002
mortality 12/73(16.4) 5/79(6.3) 0.038

cases/patients (ratio) or mean+SD (median)

MFEAE D & D FBRERFE . N OIS EBR % O
EIRE D _E5. LVAD %55 8370 & OFEREOA
EREFELICBN TR THERKRH 2R
e sND, k7o, MEBRGLWRETH Y
MR D AT B TR - Wil & B
REDRBERIR DI SN D,

8)

inhalation nitric oxide in persistent pulmonary
hypertension in the new born. Lancet 1992;
340(8823) : 819-20.

Yahagi N, Kumon K, Nakatani T, et al: Inhaled
nitric oxide for the management of acute right
in patients with a left
ventricular assist system. Artificial Organs 1995;

ventricular failure

x 19: 557-8.

1) Arnold WP, Mittal CK, Katsuki S, et al: Nitric 9) Matsui J, Yahagi N, Kumon K, et al: Effect of
oxide activates guanylate cyclase and increases inhaled nitric oxide on postoperative pulmonary
guanosine 3':5'-cyclic monophosphate levels in circulation in patients with congenital heart
various tissue preparations. Proc Natl Acad Sci U disease. Artificial Organs 1997; 21: 17-20.
SA1977; 74 (8): 3203-7. 10) ASUE T A —RRILERBANE. KB X

2) Furchgott RE, Zawadzki JV: The obligatory role of F 4 L ¥ a—%k 1999 4E 10 A.
endothelial cells in the relaxation of arterial 11) Yamaguchi N, Togari H, Takase M, et al; A

smooth muscle by acetylcholine. Nature 1980;
288(5789) : 373-6.

prospective clinical study on inhaled nitric oxide
therapy for neonates in Japan. Pediatr Int 2001;

3) Ignarro LJ, Buga GM, Wood KS, et al: 43: 20-5.
Endothelium—derived relaxing factor produced 12) SRSTATBUE N B SE G R AR AR A
and released from artery and vein is nitric oxide. 3 (k541 74/ 7 v —Ik A 800ppm -
Proc Natl Acad Sci U S A. 1987; 84(24) : 9265-9. 27H7H21H

4) Palmer RM, Ferrige AG, Moncada S: Nitric oxide 13) Wennmalm A, Benthin G, Petersson AS:
release accounts for the biological activity of Dependence of the metabolism of nitric oxide
endothelium—derived relaxing factor. Nature 1987; (NO) in healthy human whole blood on the
327: 524-6. oxygenation of its red cell haemoglobin. Brit ]

5) Frostell C, Fratacci MD, Wain JC, et al: Inhaled Pharmacol 1992; 106: 507-8.
nitric oxide: A selective pulmonary vasodilator 14) Westfelt UN, Benthin G, Lundin S, et al:
reversing hypoxic pulmonary vasoconstriction. Conversion of inhaled nitric oxide to nitrate in
Circulation 1991; 83: 2038-47. man. Brit ] Pharmacol 1995; 114: 1621-4.

6) Roberts JD, Polaner DM, Lang P, et al: Inhaled 15) Kumon K, Yahagi N: Nitric oxide inhalation

nitric oxide in persistent pulmonary hypertension
of the new born. Lancet 1992; 340 (8823) : 818-9.

7) Kinsella JP, Neith SR, Shaffer E, et al: Low—dose

increases oxygen delivery after cardiovascular
surgery in adult patients whether or not they have
pulmonary hypertension. Artif Organs 1998; 12:
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16) Kumon K, Yahagi N, Imanaka H, et al: Nitric oxide Fontan-type operation. Ann Thorac Surg 1994;

inhalation as a chemical assist for circulation in 57: 1369-74.
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1999; 23: 169-74. Medical Gases 2016; 18: 7-11.

17) Yahagi N, Kumon K, Tanigami H, et al: Inhaled
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WWREIXERZ L L THnD Eidn i T,
INhHHZORAPVLETH S, AHTIZ. —
R0 DRSS & BRI 5 VTE
PRI L UTHRRZTS L TH 50 VTE iBEIT
B9~ 2 R BR A B, 72 B NT Y 7T 2 AN
%,

T R OBIR DRReE

IN77 U %1950 FARE D RS Tn D
PLEEESETH D . 2 oFHLOROPLEEREISESH S
ETIIME— OROPIEBI K TH T, TV 77 Y
vOBERIZ. KRZLEDORZEED
PT-INR % 5# L LTW5, INR OFLHEfENIZ 2
Y= HRTWDERY X, FREEIEHOAN
SUAREND, L L. FOERAEERESITIET
DY & > K(VitK) #e 771k % & X -1 o B A= f il
DD, HFELTHrOLMENRH D E TOWIRM &,
el LT BRRMBHRT S & TOMM
BEW, £, EHABF I VLK a8EmE O
HAEERARDY, EF0oRBBBEETDHL D
CYP2C9 i X 2 #FIMENEHA HH D, CYP2CY,
VKORC1 D#EIEFZANIC X BDMAERRENT
ELHV. XV CTReRPIEERENE TN T
Wiz v,

FHPIEREIEE LT, YA 77 VDR AR
RTB7Hic., BOZKGTHDZ L. MEEEERE
A — KD Xa @RI ETZESFTHD
ZL H—oHAETHAZERDRL, T2 )V
T DBEDIRN, EWREM 24 5 WY % Al
OHEL LTSNz, ZOEREEN DR
T REFEYRUTHD P,

TIE Z B IT B B T 1 DR ORI ZERSE (O
BN X B IMEERIE) . 2 DD IXETEN R D
VTE O¥Fi. 325BiZ VIE OFR P TH 5.
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Hokusai-VTE Study 25l &7z 19,

Hokusai-VTE Study & EBS I F 25 T FHFER .
HANZET VIE B 204 & LTHEMS L,

QESNVATH 5 i NP sy e AT
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T REH 2O 1 H 1RG5 T VTE O
MFHRIZHONWTHIBHETHL IV 77U VT
WD IES AR T 2R TH D O, HRh
O FEFEFEAMIE FIX R EE O miE 4Lt 12 - AT
TOJEMM: VTE OFIE T, Bl ARG H 13 8
Ve 25 ALH% 12 2 F ]G ODSE AR M 8 s R LA 92 0D
P36, ERMEIEBOEME R RE OB, BLX O
RTOREDOEETY KiRA > N TH D, Kotk
O =AM TE F 1K H I S0 B PR R 12 B e 1
MLOFEBAR TEIRIFHIEE I TN TORL, &
RBEDMERARY N TH D, 8,240 Hlico2nNT
Fhitk 7z BT R MERFM S iz, Wi L DA
RY R—=Z2OFAGEE 5~12 HIEfT - T4,

N7 7 U L PT-INR 2.0~3.0 2 HIEIC# 5.

T R R U8HX 1 H 11860 mg 2% M #%5 Lz,
2LVT7F=>7 VT 52 A(CLr)30 mL/min &L
|50 mL/min BL R OfEF AT 60 kg LLF OFiE il
PHIEAMERTHDEIRI AAINXFHF=T 0D
BEFERFNE 1 A% 5/ % 30 mg IZE Liz. A%
P D EHEFEAMLIE H T D iEME VTE OFREERIX
T REG U 32%, T 77 Y B 3.5% (N
#F— R 0.89 [0.70-1.13]) T REH AU EHDOT
N7 7 U URHTRT D IERMERREE S Nz, AR
PEDORIRFEMIEHIC BN TH T REH U0
55%. U7 7 U RE55% (NP — K 1.00
[0.83-1.20]) LM% ThH - 1z, LA MED FEEFEAMIE
HTd 2 K H IS E PRI B2 72 il o 78 Bl
RZo RESF N 85%, UL 77 U B
10.3% (¥ — RH 0.81 [0.71-0.94]) L A& K
FH RSB IT D RBBERD R o T, Ka
M OEIROFEAMIEH T 2 EMEHREREK T N

XY NURE25.0%, UV T 7 U URE329%TH T,

INEZ., = REP 003 VIE OBER &
OB R LT 2014 4E 9 H i fFRR&A S h
7z

HERBITBIT DKL T VT ANDENT
< bbb LZATHY. Hokusai-VTE Study
ZBWTHHT VT NOY TR OFE R T
WB Y, 7T NEIECRNIZEHRT L7 7 ) T
IHZHMFELEBLNEDBNDNTEY, = KEH
RNUBKT VT NCBOTHR) TLRAERIERT
HBPE S PIRESBOBEIIERITBWNTIERIC
B CTH D, Hokusai-VTE Study (258 S N hE
FlD 5% 1,109 FINRHT T NThHoTe. EHBIT
WX HA 209 B, il 486 B, wEE 272 B, B 142
BITH -7z, 565 Bl REHP N HE, 544 fi)s
TNT 7V URHTEID M B, AR & etk
ZZ 2 563 B, 538 Bl ORERITHEE L.
whitk o FEFARIE H T BIEMBMED VIE OFRIE
HEIX REP N8 28%, Y77 U VB
4.5% (N — R 0.64[0.34-1.19]) Th -7z, EA
THDE, HR(Z=RFXFHANUEE, 77U

FEDINEIZ) 4.7% vs 4.9%, H1E 3.3% vs 4.6%. 5 [H
2.1% vs 2.3%. B 0% vs 78%TH Y., T K¥¥
Ry Lo 77 V2o VTE FEEEMFIR)RIZ RS
Tholee RAMIZE U TIZ KIS ERERIZ
HEEZHIMORB KT KX U8 9.9%, UL
77 U URE17.3% (NN — KL 0.56 [0.40-0.78]) &

BEIZUNALT7 7 ) UROHILY 27 BRE» - T,
ERTATH, HA(Z REFP AU, U7y
U VU REDIEIZ)10.4% vs 15.5%, T E 8.2% vs
12.9%. #%[E 9.3% vs 20.8%. B 16.2% vs 29.7%
THY., RNFVULT7 U VHIZBNTHILOY
AT REEAI B BT,

TIOT NZIBENE TRV /MITH ST,
I 60 kg LUROEERIRL <. W7 V7 ANESLT
30 mg iz 58 & E U SNIE #2440
U%RTHDOIK LT, T V7 NTIEH 42%
DIERIT 30 mg 5L 72 > Tz, IEGIER]
ZBWT S, JEEEM: VIE SEHEIZT RE3
VEE21%. YN T 7 U UBES3%, KHINIXES
RIIC EE R MM OB FIZ T KR35 03
112%., Y77V o 193% & = KEH 2D
HhM: & ReEMNRE Sz,

Hokusai-VTE Study 424 C % 30 mg £ 5-E 4] D
HRIMEZR ST REeEEZRF L TVWDE Y, = K%
PANURET 30 mg BGLAR o RERNE 733 B
(17.8%) TUNL 77V U REX 719 #1(17.4%) TH
7z, 30 mg FBEIERNE 60 mg #5HEHIZ .
T, 7T ANE L. VTE ORLE b AEfT
L CWBIERIN S 9> > Tz. SEBEEE VTE FAESHNE
1T R ARURE3.0%, L7 7 Y URE4.2% 0N
#— K 0.73 [0.42-1.26]) . KHIM X IXEGERERIZ
EEZHIMORB KT KPR 7.9%, UL
77 U URE12.8% (N — KLt 0.62 [0.44-0.86]) &
AMcB L i A28 3. ZeticBAL T
T RN OB RIR Sz,

BT, BASEBNZRBIT D REFP DT —
BN T B, EUEEE - BAERNX VTE RIE
Y AZHETH Y. FAfillicix VIE OFMHT T
FE2SABEZR Z LIXAROEETH D8, DA
W, AR TS I D VTE J8ED Y A 728
B 25, DASERIZ VTE 23385E Lz 4. Bt
BEEEE1T-> TS VIE O, HILHEE
FROBIEHEITNA AL TOZRWEERIZ
R, WFRbEmnZ ERRERTNnDE Y,
Hokusai-VTE Study TiZ. 284 OBEAE 72135
YERA DD D EBEEMNT DT L =B RkIFIT R
DTRY., ZOMMHERZERT Y, HETERA X
A B Gk R U 2 R 23 B PR IR REAR I 25 S Tk
EL, BlicXa ha— 1 TlEEZELTWAN
(prespecified EH) . & BT, BB OSFHE LT
BADBEEDOD B BEIX. BEDOE AT REE M
BIRVWISE Lz ERiAS, SA DB ED Y L350
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ISEIEDS A B E L9 B HIl L 7z (post-hoc 4344
FEFD o 771 BIDSHRA OBEFEDSH V. 378 il K
XY ANURE 393 BTN T 7 ) URHTEI Y M1
LTz, FRBIER b R U HETIR
4%, TN 77 ) BT T%ICiERYE VTE F%s
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DOHEDRED Sz, KB E 72 IXEERMICE
FRHIMOBEIZT RNV 12%, TV T 7
U 19% (N — REE 0.64 [0.45-0.92]) TH V.
Bz RS UBEOBE RPN o T, Bk
RRICHEEIE N A & iz, prespecified i #1] Tl
109 B3 R U, 9BIB T LT 7 U R
T, B BICiEEI S A LIl S iz post-hoc
SRUERNITT REP U B, U7 7 ) v
e 77 BT - Tz, prespecified FEH| D VTE FFEER
T REPANUHE4%, UV T 7 ) U 7% (O —
KEE 0.55[0.16-1.85]) . post—hoc ZMEEHIFZIE
2%.9%TH Y (N — K 0.30[0.06-1.51]) &
Mt EofEEIZ VR, = KEH3 >0 VIE
MHFIH RN BN LR Sz, FRkic, Him
$HE b prespecified FEFI T R4 2B 18%.

INT 7 Y UHE25% (N — REE0.72 [0.40-1.30])

post-hoc ZFHHIEH T RF PN HE19%, UL 7
7 ) VR 26% (N — R 0.66 [0.34-1.27]) & IR
ABESBR AR REICH L, BRI Y A
IRmREE DELRB T ENRENT,

St A TOETETREIESER, BAR
B OBEIMNRFREN., 2P0 AERIIZ BT
%5 VTE OBt b2 2 TH A 9. Bk TIEBA
B O VIE OSBRI B~ U Th
b o TRLEDOBABEIZBIT D REP
OFMME % R TITIIESS FREANY V2| &
L7 RGERBR A NETH D, L L, AFTIHK
AR R VTEBHEICHE A TE R0,
BALBEREZITORNR ST LT 7 ) v ikiEE
THRLTIENWT RN, UL 77 ) E NHRR
BRAKR . 5FU &5 & O3WHH BEAER I X 2 fE R
SOMERN R D on/off IZHFIA» BTz, REER)
WiE 225 L ZITIERITR->PNTHD ¥, = R
X NN R O ES S A B R 3 kY
Dre L MAALEIRERHC X D REIEHTE 5
T ENHERINNESHOVTE BEDRELE
boTWTHA5, FDEDITIIETTHAA
BEEG L Ul VTE B OER AR NE T
»5b,

Bbyic

T RPN O VTE BRI B 1 2 KR O
R ERNT D L & biT. TYT A, E R,
MBASEBNT B 2 F o & RZAeM 0 DN
Lz, 4%iF. BAERICRIT D= REHF 0D
R & RetZ2MELTEZ ENRRDRUILE
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HATTRZIATF749F—L
£ 72—=VayY7 oy a OB NMNIOIONWT
FXLTIEZY
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EEAE-3 D))

7 F 74 5%y — ] ZAMOBEIIETHY .
EHMIZE > THIEXBZI SN LEERD D, EF
Hl. PUBAARK. MREGHE 2SBURSE. PUESE. ki
Hl. AEWHORES . IR A e SRS (1L
UVF—h, B=VBTNAVTIVRE)THRD
NEEERHDDOT, ZNHOBHLZIT LT
T, ROX I RIERNBALNTHE. BAIKCE
fifi - SEFIERIZHAE LT, TARPCZRTDHED
R4 5,

(52§ DDA/ C A B EIEIR) 1. 75 DD
FTI/ L LR R/RIK/ D E DD H/ETE L X (FEIK
SHEIR) 1, TEYE/E R/ EAR R /AR R i (5B
SHERR) | 72 & OWINER RS 5.

— K. A T7a2=Yar )77y av:IRIIE,
EENAALEREE (e ) 7 e —F A ikl
DI HERL L LTHLNTRY, kI
B g 7213 ¥ 5 BG4 24 LA IC % < R BT
DEERILOBIHTH D, £ IR i 24 KB LL
., F7z 2 MIHBGLUBICEETI2ZLHH 5,

FERITFANC X0, ETIEFNC LD KRE S HERY,

R DIEEN - TEFE, FRERD SRR - JEBRARRESE
FETHEENETHD (ENIHOERE &5
TELHD). e, PIBAREDSE BB S
(hypersensitivity reaction: HSR) % 5| &# Z 47
Rt B B,

IR & HSR(TF 74 TF ¥ —) 3R ITIT R
503, BERIZBWT IR ZE Liee. 77
147XV —HOERET L bbb TS, 72
B, TRELW BEIZ. REXERIcEIIZERA
DOFEHER OFTRERESBE TER W), FAHE
REEMALTEDRZZTHIZLEREZILH
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CRBRF - T.K.)

o M

SLBA DEEM

A. 7974 7% — (Anaphylaxis)
1. 774 7% —ER

HHAMEOT F7 4 TR =Kt &%, BN
WBERT VAU EbE&Te) R EITxT 54
PRSI XV . RIS S %IEH 5~30 4>
AT, FBIZEY 5 525 OBMBIK T, FFrEi
FEIR & LT, AUIZEAL T 2B KGERAE S
TR e, S SICERORE (T ay2) R
HY. WEITEE R EES bOLEINT
W5, CARKS L O BIER. WHILSER,
W K 7 & OFRIRBSEEIRDS, R £ 721381 &
THEHEESCHEND Z 2209, S 5T, BRE
SR & L TR T2 ABIciE Z » BB
BRTBIEET T I TR — T a vy LIt
O, ZORBIZEGOHER: LERIRETH D
(B 1), EHNTED D ORERTEEFIRIE
LTWD EHEHIS NS,

P, KL% MR OBA, Mkt S8 (&
PZF) 0, [ELZOREBIZI VAT HETER
IERUCIEI S Do HEHI R WSS 22384 LTz
LA, WOEF(LH ) BN, v E %
PR LSS, B g (b a—b o2—) 3R
na,

2. FEIEWFE

TFI747F =%, ELLUTHRRAR) T
LA -G ERBMEINTND, TLILF—0DJR
NERDNDLWDDET LGV HUR) BDENITE
AT B E, BEDEETETLASF VITHT S
IgE HikBEHI, ZThnEL LT, o~
N & D W I T D AR TE S B IS R ER
K1 _EOEB M IgE ZR/AK (Fe Z3/34K) 1T 6%
T5, 0%, A—T7 L AFVICBERSE (EE
BEMTEL., ZOT LAY R Milddk

WNTE TN S et S S
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TER. EREa3v7, LELE
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LT, HADERNPERIND,
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132 O ORI X 0 fiikRsTEEAL L. T 7
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ISRy 3y I ERZTHREOD D D DOERT,
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- S AT OB EE,
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BERAELEI (FLIEHIEL TEREL L FUEH)

OE#> (NSAIDGESTER) . TORTA4— )L (FEARFRELZE)
BEDF LA
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4 RBHEIZT LT VEHEEHREGEAR DO LN TVSHEDS
(BT - EEEWEARERSE =27 1 X 0)
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3.ATAAFE RiF
Hydrocortisone 100 ~200 mg (/MR :5 mg/kg) X IE
Methylprednisolone 40 mg (/Mf2:1 mg/kg) % 6~8 B fEFE

4 HZBEHRERESS

5. RIS —(B2 M)

6. PR 2. RERNEERILRE DR

1. 2oEEE (RO s AL, £EEIEK 5~10 mL/kg TRimEEE) .
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J|EIcEE
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2. 5~30 SRR TTFL )B4 0.3~0.5 mg XIE 0.1 mg/mL % 5 5 ELEMITT

EE BEREARE. TELTILORDYIZT ILAT Y 1~5 mg (20~30ug/kg 5 5 ELE) #5E. LI, 5~15ug/5 TRERHFT 5.
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A-1. B - WHEERE
(Angioedema/Laryngeal edema)

1. £ R

MAEMFEIX. 7710 FF 2 —ERO—F T
BB, B FRIEDOR)E U e fi iz MB35
WERETH V., W, 1~3 HRIZHIEZR <R T
%o BN, RHCIRIG-CHR IR 5. #i
FANTIE,. CARRBIZ L DIFERA DN D B
FREXY S BEREED O RN, RN
TR RES BT D Z LR ERRER D, FRT.
PRI, MHEH-CMEEUIC FIE L e A0k, %
JEASTAZS V) MEGRIRE A0k L, EhicZaBERAE SN
EERETZENDDDmBMDTHERTH 5.
2. HIHMER

FBC . T HERE L oD 1 B - MH B oMk 8H D P
FERK, MR, RERE. REEREE R & oI iR RIC
HET 2, Miick . K. KETNERO X S
ICFE ORISR T 5 S D0 6, 25 DL T
RS DETHEET D,
3. hFFEREHA

IFFERENE ., AURITISE LRI TR LT L
56005, 2~3 HEfT 25D H D, TD
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HITHET L TRGERREDE L R D b DORH 5.

EIVER OUFRBRENIZEREMIC L - TRR D,
HRVE R R BATIX, ARG BARAR 1 RFRI SN
ICHIE LTeIREE S Tnd, 7o o7y
v 78 i B #E (angiotensin—converting enzyme:
ACE) R 0S4, #5-5h% 1 EBSANIZFE
JET DI ENBL N, 7272 L. EBNT X - THRBIRE
MlizERH Y., BHETIIRA 1 RKE%. HETIE
6ELLEDZ LB D, FHT. KEIEHTH S ACE
PRI X 2 M MERE Ik, MREEREIC X 55E
THBREEGE SN TS )., AR L 2 MmE
FIEOR M AR T D EBEETH D,

[ >

4. WA

[BE LW IRAITIE. 28I R k52
WRHB0T, MBHZAALTELICZRT 5.
5. FBIEHMF

- IgE Hik DB G RE X H5ND DO

T UG VX AR B RS TEHANL. Z0b0
MTVLNVF v ED, FRPEHER=V) )R
CIEGTFHHNIANTT L UTHERA LT, TR
LAF—KILNEIERI S, eAZIvon s
TNV ZUREDAT 4 =—X —=REEEIND
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cIgGHikOBEEREZ BND O
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T F T4 TH— RN
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- fREGY 25 SR 3E (NSAIDs)
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EmHDHEEZLNTVDS (H6),

- X— NIV, REEFBRER E OB
I%. NSAIDs AitiE 2 HE S 2 W EEMER S 2.
T VATV RS (ACE) FRE S
TUVXxT I T U TV
~DOEBEHZE ACE=F=F—F I 75VF%F=
VONEEEE) OREIZXY, TSV URK
AR ER LTS E 2 R8T 5 (B 3),
Frio, EEEmEETEE BRI kS Cl
A > b ¥ & — (C1INH) X#HiED £ E TiX. ACE [H
EBIL TR bus U ORMIZE > TRIEXRHET
ENBZ ERHD, 2. ACE FREFHETIL. KK
A LW R E oA S Y 27
LB etknid 5.

LTB,
IFPIREHEAL
MNERBADES

I-»{ TU—SYNNEDRE |t

X Cox |  Llox
\J 1
PGs | LTC, LTD, LT
MEURE
EIMEEER
@O HRERT |
Cytoprotection | 1 l l

HigREE (SIRFE. NEFER/ CARS)

BEEFR

*AGML (PREVY, 9007xF0, AVEASYY>0+U7071)
- BIEES - BEZFF (YO0 FORBE>TS ) J0D x VRRERBIERREE LD
CEBEREN. J0-VERLE (20770 AVRASYY>OFYTOTIY)

6 NSAIDs [C & 2##EE (HIEFE. MEZE/ CARD) DREEKF

AGML, acute gastric mucosal lesion
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CBRREER] TS VRV ESATTHIZ K B,

6. JRERSEA

CEAFER TV AF YRR, USF, R
Ny, ALY YV F— A, BEMFERE

AR TEA  PUER (B2 LR T/ 7Y
AV KRR TIIIVA VR, =a—F /v
Z P77 RRE) . MithiERE. BRESE. Pia Y
VR JERT v A REEHIZSESE (NSAIDs) 72 &
cR—= NIV, REERE R Y ORI
T U UFT VY AR I E R
RGBT (BL, = A huAty)

- RRTA R BEF

A-II. U AMZ (Urticaria)
1. # R

CA KRB IX AR G O—o T, EDOEKIT
FFAET B~ A MR & 2> OFEFF THisERL L.
b AR 2272 & OALEREE Y A3 R R %
EOMRRICVER U, MASHEAR GRLEE) . 1A R% 5
W (95) R ORRFERK GER) 24T 5, fE- T,
EMBFBREOBER L LTOCAKSIZ. 75
745%?—-?ayﬁjormﬁﬁﬁjkbf
HET2Z 08B 5, HARERSEAED TEHKE
I A K54 21 (2011 4F) Tik, Lﬂfﬁ%4
TN—7 16 WEUZ L TnH08, TET L L
X—DBEGNEZ LNDEDIE. BEOB%THY.
RAETFRFENE R TH 5,

ek, CAMBIZETT LAF—20E5LTn
BLEZLNTHEN, AT LHZSTiERVD
DOLEEND., CAMBO—FRIZMEFE (A
VIEEE DV LIENDHEENRD D, OF
Y. CAMBIZE N OB RITHAET 5~ A Millla
HIMAL B OREFF TRUERL L. B Sz bz
WEIZ X 0 BRSNS RIS EC D720 TCA

B2 L MR SRARRLSND T LD D,

L. &, WHEHS OB FE FiE ;5 M5
JiE - MHEHIRIE) 1%, SOEPAZEORN RS D7D,
FEENRLETH D,
S5z, IERT B A RHEEPLAIEESE: NSAIDs i
f”?b‘i&)%’) NSAIDs /%, M JEtE (b 57T AE
UUE) ERI3REEZRTHIRER E,. TAM
5L X IZMERELZEL B RERIzKMEhb,
OB TSR AR S REOA R, REET
RTINS <. RERIIBECAMBSESETE
<HEBNDS,
2. {EREF
IR LA — R
CARBIL. KEOERITFEET 5~ A Millld
HHEALOWFT & LT, 771 FF ¥ —RILTHT
it U7z IgE ik & Z 0 RINPUR B 5325 T
TULAX=nE LTELHMEN TSI, FEE
WWIHERPURZRETEZ D Z L34 <2, 158

TUAX—DOBEEREZ LND CAKRBIX. 7F
T4 IFT—vavIIiT#ERTDEI LRI
ANnZzniEzsz2n (&1,

» NSAIDs A[HE (7 ALV i iE)

7 AU v 72 ¥ NSAIDs RSEB B4 ~3 K
HICAPIZ BN 2R BUEIR D Z & Th B, FIEHETE
1Z. NSAIDs @7 u4 3% —+ (COX)-1 [
EERICXY. TI9F FVBHI AT — KBV RS
VHEF—ERIZY T b L., BNBRKRE S
faltE R E @M TEER, BT e 2+
DVAT 4= A3 bl (LTCs, LTD4,
LTEs) . & iz HILERGEEER 249 % LTBs
BT 22 & TIERBBIRT S L ENR TS
(K 6) . AEIE COX-1 FHEMEH %> NSAIDs 42
Beizxt4 2 EMER O EHR Rich DRIVEA T
HD, Lo T, COX-1 FH21EH D
NSAIDs, EAEMICIZT A v, £V RAZ Y
. ora7earv NI UAREICHLT A
VY UERHBSEN, TR RNT I ) 7200t
L ax 7 GBIRG COX-2 FHERD Tix. AFIHE
HizdEciz<wnweEZz 655,

3. [REEZEH

%% - WHERERIE ] OTUCHET S,

T AE Y U &IZ U &9 5 NSAIDs

vruzxzF NI AERE [TF74 5
X — GRS, G ENE. REOR R EE) | AR5
L], A2 KA X V2 (B RIGRS 7
0 — 2 OEIREAL) (K 6)

- ACE [HEH

B. BER® AV T72—Vav)I7rvayv
(Hypersensitivity/Infusion reaction)
1. R

A 7a2a—TarI7TryraryIRix. &289n
AALEEERE (BRITE /7 7 v — VPR i 5
AEFLLLTEIHMLNTEY ., HEHELG P E
To i B - BRlA % 24 REFEIBANIZ % < BT D 5K
DRI TH D, L L. IR 24 Refal B, £72
2 M HHBELRIZIEHT D Z &b D, fERIZHH]
XY, ERERICE Y RESERY, BEDR
B IR - BRI DI - EERARIRE A X 0T
BEFETHD (FNHOEFE LD EDD
5)e e, FIMAEDL T8 HK
(hypersensitivity reaction: HSR) % 5 & Z 4 7]
MR H D, IR & HSR IZREEITIT IR D5, Bl
RIZBWT IREZBELEERAE. 7TFH 740 7%
—liziERT D b bl TnD,

2009 4E, K [# National Cancer Institute @ Cancer
therapy evaluation program 723/A% L7z Common
Terminology Criteria for Adverse Events (CTCAE)
v4.0) &. HAHEKRIEE IS L —7 (JCOG) iZ
X B HAGER TCTCAE v4.0 JCOGI Tix., A v
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Ta—VarUTriarEy [$EWEITAEYE
Flowicx 2 HEL L] EE#EL T, 5 KR
ML TW5 (R3), CTCAE @ Grade 1 (#4E) 1
TR Ttk OIS & piEOHhE RO, 1hiE %
BEXRn] T, BEOTRE. EXE. IF. Hom
RIETH D, Grade 2 (T EHE) 13 [HEEE 138
O RW AW, 7272 UIEIRIZH 4 2 iz i3
RTINS B 124 REAN O PR 520
5] Thh., &2H5MDFB. WS, BE DR
KR E R ETH D, EBRIZ. IR 1 Grade 2
ETTHDM,. ENIT Grade 3 BL_EDEREFIASEL
RE5, Grade 3 1% BT : —EhHELTHH
¥9 5 RIIEIC IV ABREEZET S LV TH
Y| BRI R AP S KSR I VWA REBIET B K
MERE, R bBICEMEEPT S DO TIERVDI,
W ABEINEATET S, Grade 4 1% THEGEE,2
T BRAOLERAIET S| RETHY, TF7+1
Sx L —hER, BEEOREZITVWNA. IMEF
JE, SAPEREIR AR, AR, BRI RAR L
Thbd, ENIT. Grade5 ] OHEDLH D,
£ 7 a—F)VPiiRBENL, B AL ER
KTHHO IR #F5T 2V A7 B0, ARt
AN T IR L, SEHIEG5-BAA 30 045 2
R ORI HBL L. 24 RELLNITREIR 3 L5,
% < 1X. W B 2 M H O GRIcHBIT 5

A, 10~30%i3 3 [ H BB DBEEIC BT H RS
na,
2. RIEHF

HSR BE U IR i%. EIEFIcEk 7L
X — R & IERIE R T IT X D B RS
IZRBEND, IR OIERERVEBTE TN EE AR
ThHY, FHNT L DENHKREW, BEEERZRPIN
AFBIZEAIRIZ. IBT LA —KinE LT
BZLEMHRETH D, VAL STFURINKTS S
FUREDTTFF A XD IR 1T IgE S
THIHRTLAF—RIhEEX BN TS (E2),
LA L, ZXY U RIEHTHD A7) ZXE00
REZZXtEA, E5ITITE/ 7 u—F Akl
2 & BFITiE, IgE OB ENTH D (K 3),
3. REESEAH
FLALDOEERESNDPBARKIL IR 235
FET LMD Do BAIEEPIRAFE TR, X
FHUREH (N2 ) ZFEARL KX X AR
E), TOFFRECATTF v, BVRTTF
VRAFHY FSFURE), RIMYRY —<
NV REVYALE TV, L-T ANV FF—F, Fual
NARY Yy, ZhRV R, TrLF~for, V&
EraloRgic LIZULIER NS, K403
FEBNE &R T,

%3 Common Terminology Criteria for Adverse Events (CTCAE) Version 4.0 Grades

(HAGE
» Grade 1 BR4E :

it MedDRA/] ver.13.1)
FEIRAYE, EEIEIEBEDERDHD .

RRPTRECIIREPIRDH | BREEII)

* Grade 2 PEESE !

=/ R/EPNFRENEREET D |

FpEMDENA 0 UNDBHEETEEDFIR

* Grade 3 BIEEXICBEFRNICEATH DD, CEBICEDEBN T EDTIIR
ARFLEBAIRBEDLERZET D | [SENFEE/EMETEE |

S0Q@DOBEETEEDOHIR
* Grade 4 £pZBN'T . BERWEZETD

* Grade5 BEBR [CKDIL :

£4 A272—2a3vYTFH a3 DORERE

TLLYXTT (3ACD524 1K)
)Y (3ACD20% )
£/ XTT (ACCR4#nIK)
bS5 R X2 T FHER2$iK)
+YF 7T JREGFRIAK)

RN X2 T GVEGFHUE)

All grades (%) Grade 3-4 (%)

97 20
77 <10
86 23
40 0.3
8-13 <5
<3 —
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4. PBE L hIE

IR DEGEFE Z kIR $ 2 o dIT, A %238 <
T5, IHIT. BB GATIChiE AKX I V3K,
TEYRNTI/) 72y, BIEKREAT A RREN
FHRNZHEGEND Z ERd 5,

« B Y RIEA

Z2EH RO IR O 95%i%. HAID 1~2 22—
HICHAET B, RIS 6~12 KA. %9
AP0 20 mg 545,

< T FF RIEA

T XY AP 20 mg = HGHIR & #5-H O3
2G5 L, o FrEREHEbIC. V72 KD
IVETS=FVUENRT D,

T VLAYRT

T LAY X< 7BA 30 2Hlic., Y7 =rEB R
53250mg &7k T I/ 7= 500~1,000
mg #4595, Grade 3 X° Grade 4 DIRFEDILA .
5 1RERIcE ReaarFy' Y 200 mg ZiE
T 5,

SE A

BHIE 30 2Rijic, d-7 a7 =2=5 I (Hie A
ZIVE) AT TFu T 25T 5,

cFANY AT

P2 530 3 HiH & 2 KRG IC. Pre A& 2 V3,
fRBGHIRIR, R EAT v NE#RET 5,
kYRS

5 30~60 /3HiicHie A% I LA E5T 5,
SH1T, BIEREAT v A REOHRE HEET D,
GEIXRACEEZ ST HZ L)

BE R

1) 7F 74 5%y —. BEFEREEINIG<=
27 V. [RAEGHEIE 2008.

2) MEFE. EERMERERNMN IE~=27 L.
JEA: 57 )48 2008.

3) WHUHEME. HERMEREERIIG~=27 1.
A g7 848 2008.

4) FEEEE, WAFIR: @408 - infusion reaction.
H Atk BEF]5 2) 2014; 72: 527-30.

5 JA#RZ: f>7a—Var - VT r7varic
SUT. BRIEE7Z 751 A 2011; 7: 314-8.

6) HEREH: 1> 72a—Vary )7y g,
R 2015; 66: 102-9.
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1
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LIRE S

LIRS

556 %%

RN S

4w
584

94

H AR R 2SI
o Hl
A%, BABRHMERZS ML, ¥ TiX Japan Society of Circulation Control in

Medicine (JSCCM) & Zild 5,
AeZ, FlBFEBERZRERTEXIZEL,

HiIR L O3

ALNL, HIRIERO TS L ORRIEROSH - FIf7: & O Z » < 5 Z BRI %258

LCEZOESICHMT S Z E2HNET S,

A2 BIFZOHNZZRITT DD, ROFHEETH,

1. HOOM HAIGERFIHE 2R - PINES LIRT 2 AN R RS 245 1 2L EBAfE S
5

2. BREEZ OMOTITY OFELT

3. A OBREEMMA & DR - 9 ITEE

4. Zofth, 3 %OBMNEZRTT DOITHERFE

=
LOLEITRO 4 TEH LT3,
E & B AEOBMICERFR L. IO Z2M AT 5 R % 7213mse s
KL ALOHMIZE L TEEDNT OH >N T, BALERBREDMNHE 241
XM A2, HERS, AL OBER T, R TRARSNH. HEENET 5.
3. HhEE ALOHMICERL. ALOMBRRIBICH hERHmLT I ELBUNDMANE
EFET, IiEDXEEMAT DH
4. HEEEH AEOBHMZERT 2 EXBUNOMANE XA T, BRA & THENZ2TT5
H
ELBERIIEHEEIZ. EBMINCEDD L2 A1k, 2HEZMALRITER SN,
HELERUCHEBRXRIZ. 28BENDDZ 2B LRV, BHOSE TV RDHHRH - T
R LRV,
SHEIROBAEICEOERKER S, 7B, REETHDIERHITABEERKR L LB
Ho&kk ekt 5,
1. BEOHLEARFH TR L X,
. DEOMAINEE LT 3HEU LS high o L&,
WEEAHMBHTEIZAE TH D HENMRIR L & X,
KEDHZERGOT, EEASOENICK T A1T4085H T, ZOMIEL72ERRZH 5 LH
HANHE L L &,

o=

ISR GLRN \V]

% H
AL lzkOBEERBL.

1. R 14

2. 28R 14

3. HHEET4

4. WH24

5. FEEEE T4

6. FBRHE14

BB O#HE L {EH

1. HEHEEIIFMESOREIC K > THEDH) HEET S,



250 EERWIM H37TH B3 H (2016)

2. FrEigY, BE2HICXHEERT. HERIMENT D,

3. FEHIX. HELOWRELAR T, HERPRET S, R, BEFHI2EER2HF R LN
TE72RWN,

4, MHEE MEBICEEOEMNIZ3I AL L. HEZTIT 20,

5. FraaBi. B 2RI K AHEA ST, HEATRET D,

6. HERELX HEEREMNT S, FHIESELE L. BERZUIT RN,

7. M EHBIOCHZREOEIIICHIRESORHL S 3FEBOEHRESK THETE TS,

R EIITHEBRIC K > TR SN IR B OENE, S £ 72 3BUEE ORI &35,

B10% REOWE

1. BRI, A22REL. BERZHEMBL TRBEEZITT 5.

2. BHEZ, HIEX2RRL. HERHZRE, RBEZRITT 5.

3. HHE. ROEEWCICREEZEAT D, $BEEOMBOUMTEEA L, KABE2E
KT . VWOTSH, HETN L THEDOMEZRD, KRR DB LM EDRIL O A%
THZENTE D,
. EERIE. FERERR TR L. ROREFHERHRT D,
5. FHRERZ. AROFEBEZHLTD,
L REZESRME 5. L. TOWBET O DICET IEMOX N ET DI LT
&5,
Bl 15 FRROENEEE. BIOEH

1. ZRR IBMEEZZED., HELXTEEL, FRARXTRREL. BRRUTHET D.

2. FRRIF. FHNFREREEHT D,

3. FRRF. HERKBIUREOMEE LD,

4

N

»

BOE KA - HERXBIUFRASR

B125% RRJUIFIMBEL. ERXREBIOAEREZ L > TS, BHERSHEEL. 2RRN
LD HRIIIHIEE OB EE D > TIT S,

1 3% FREHRIEINPAKL. BERSTEL. PRRVERELRD.
PEREZ. FFRERICHE L, BEROBEGHICIVEREZERDZ LRTE S,
AR AR IFRERE OB O Z S > THRALT D,

Bl 45 RSB LOHIGRERT, HFRRXORRERTHES NS,

154 BFEXT, HE BEEBICHEEREZD > THRT 5. BHRESLELBD LA ITHE
L. HEFERPHEELRD, HERXTHAEDI D2 DML S > THROL L., ERIEHUEE O
WL ZED > TT O, HEHERXROBEFITONTIL, FEREEEER L, M LB ER LGRS

RS AT D,
F165 HERPEMELFIXREDOLEIZ. BE FRAR. HIHERR O CICHNFERERE, Y
AR DERRAHET D,

B1 74 HERXNT RBFPTOLBEITIET. WREBIERORHRKZHRET DS LN TE D, BH
RIZHFXOMAER T, BHERSEMT D,

1 85% HFILZ AERIIMATLIATORE. ZERCHKE L. RBIBEL TERZE~NDZ L8 T
%50

wmewm & G

194 ARESOXFHFEIL. HEAAIHIPOREIHASIHETET S,
FHERRIIBRHEER THRICE LR, S5H8052ER L. BERoBEAEZR T, HMES, 3
MESBIREDEREED.

B2 0% AREXOREIZIX. ERTE. FHNEBIOVCZOMOPAE S > TH TS,

F2 1% ARRRBOFERXBITHNTED D,
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wHrE oM

2 2% ARANL, HFERXBLUOFHBRORERZSCITRARDERER THRIET D ENTE D,
H23% ZORANK. 1999 425 H 16 HA b Hif1d 5,

Mo RTHIR

B4 ZORER HAERHEEERDERSE 6 RICHESE, ZORDORXBORXEICH LLERE
HZ LD D,

B2 AFHRIBUTROZFTITED DBV &I D,
1. Hi= 441 15,000 H
2. IExEA  4F#10,000 M
3. BhaH —H 50,000 M
4. HERE RUPOMAZLEL LRV,

F3% KA, HEORPCARERITRRLEYETH>Th, ARERITBRFEORXEITILH
EXILODDET D,

BASK WAHRTHETIRET. A A1THPOREI AL HETE 1EEDLE L. ZORXNIRETDH
LETHIT 2 b D &d 5,

5% ZOMANZ, HERBIUFHERORRICE > THIETD Z L TE D,

<1990 4¢ 7 H 14 HHE>
<1993 4 5 H 28 HHIE>
<1999 4F 5 H 14 HH(IE>
<2003 4% 9 1 30 HEkE>
<2008 4 7 H 1 HYUIE>
<20124 6 H 3 HH®IE>
<20154 6 H 5HM®IE>

I 330 D PRI BH 9 5 # I

[ HAGBR B 2 SR # S 81 12D &, EHOEBICOWT TRHOEY ED D,
1. 2BEOMANEHIZBILT

1) RN 32 IR 5 2 IpL

A, REOALRBIOHERALEE IR~ L Xz, 2BEANOHAERICONWT, 2BOFE
OTFICPREL., ZhzHBERICTRET 5.

2) WU 2 I N1 3 o> i R

AERT. HREBB X UL B~ OMEKBINEIT ST RARIRE O N E#HZ2. 2EORED Ficuk
T 5,

3) HEFH A~

AR, FEEFITHTIHL2EOMANERITN P72 5T THEME LA,

4) FERDEHIR~ O

HAIGBRBIMIEE 22 OEE RAHEBRNTH L TIE, HAEBR X UE B~ O E 51 LB 2R
MREE DGR OR T D, KREEBIKR TR, UHMAEERAE LTRSS,

5) 4 RSEHRBPEATHMAERO TERFIE) EREZES A~

R A HH R DN B GRIHTAG TMANTER D 5 B #h SCHERR M 0 6 0 155 1T B 7 I AR R B o
TG DI % A ARIEBR IR 2 OWEEERE TIRBREIA) OREZERITRMT S, 0T LIFHER
PMES OEEFEEEE I EAEBRIE#EIZONT] & LTEANEROREBR 2 a0 THET 5,
6) BT O

AL BIXANERE B FEA TR L2V, 2RI RIET2HA81T. 2REBEBIVCLE~D
TS N T AR IR AR TR IE DS R DA%, RERTE TENT D, ZOBE. RKEFHFELICHE
HOWY TN T B ENEDORNZRD S,

7) HANTEROFTIEICE LT
ANBEHRONRIZONWT, @ ERIFT—HOTIEEZFLTHHBEITIE. 2BANI Y FAX, Bfii, &
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T AN EHSRICED HEIC X VEBRETEMTS2b0E 55,
8) M NI DM IZBI LT
TAERDONRICONT, WERDEERLRWIT S b b T A ELIZ—HONIREFHET I EI1T
F. SEANL VB TEERETRATILDL TS, ZOHE. BRI L > TRENH S A
WD DG, UEKBIZZFORHRICOVWTHRELEb D LTS,

2. FHEBITHBE L THRET HHANERICONT
1) BN DOMHNEHRIZONT
AT, ZOEBITBONTLXEUNORNERZIT LS, Eid1.OBLC1.5)2H8EHATS, »
DD DNE T LTS T U 3% W N5 3 2 Rt R T 5,
2) BEDOMNEHIZONT
AZ2X. ZOHEBITRNTEEOMANEREZID 5 HEITIIMEICEHE L, B=F~0RMEIT
b,
3) FBREITRIT D BEWHROEY T MTHONT
AT, FRELBICHESETHERINAIRBET —40 5. 515 EBEEHE BB E 2 iZim
N e

2016 47 H 9 H X v Jif7
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[PEERBIE] (HFR) B

ARElE, MESHTRFERD, B TRNDDIZIRY . FILH D WIF RS TIFERBFIBNCBE 9 D i 2%
WoOXGE LES, BRIRFROTMGIZ, MERFM (B | MEZESATO LTHE LET, @k,
BEREETHL » A TY,

1. #fEofEE
D&t (Review)
FHIE UTIRERFBE LETH, B2 50EFOEL L ET,
2) & X (Original article)
FERER X OERERAZEIZ B3 2 3l
3)AEMIHE (Case report)
SEFIFERZ HIN & Ui,
4)%G% (Short communication)
FEHER X OERIRIFE. FEFIFRS D Wik, BHEGER ST OWN T OMREIR~OFFE T, BINITRTHE
o RTeTHOD,
5)EfE (Letter to editor)

2. EROMWE
FRDS B, AL (MOFHHEET) 1. TRTMEHEX T, 1X—VUbk BFREDK TV
ANR—Z L L, MS7— K (Windows fiX. Mac JROWTNTHA]) ZEHL., 1 2OT77 A L& LTHE
BLTTREN, BIEZMS R —8A >~ (Windows i, Mac lROWFNTHT]) AL, RIZMS T
— K (Windows Jix. Mac JROWFTNTHA) #MHALTHER L. Z#hENHAcDO77 AV EL TR
W,

3. BRROTRMIR (BH &5k Z & Te.)

JR A DFERH FCHIR %0 () PECFERHIIR (words)
) 12,000 6,000
JRE 10,000 5,000
SEBIR 5 4,000 2,000
yTECH 2,000 1,000
i 1,000 500

4, FE FILBLCEZIZr2bHT, H1 =)
FRITIX, B IOz rb b, UTOEHEZRZLTREN,
1)K,
2)FH 4.

)i EHEEA 44

4) it J@ BB DT
5)FriE R DE RS

6) RO 7 7 72 ) HKH.
7)) H O DFETT

B)EH DMK I DBIEEF .

9)IEE DMK IDT 7 7L I ) K,
10)FEOBFA—LT FL R

5. B (B X OFELIzhrb b, H2-)

JERE DR FSCHIR 7% () PELFERHIIR (words )
L 300 250

R 300 250

S AN ANE

yTECH R AE

Txfil R g
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6. EXPFLF—U— K FIUEHOE3-4X—)
FISCORBHB L CFEFIZ OV TIE, AL FINCU TOELERMLTRE N,
1)zR4E.
AE = 2N
3) FT @ AR,
4) Tt Je ¥ RR DA
5)ZE3c b8k (250words BAPY).
6)F—"7— K (3~5words)
HiE, JRATE UCHSCRRIEZREFIKIE L, "X OF = v 7 %0, BRI F oy 78K TLT
WA Z LERTEERMN LTRE N,

7. RX O
J7 2 Z #% F (Introduction) . J5 ¥ (Methods) . 5 % (Results) . & % (Discussion) . #f &
(Acknowledgement). 3CHR (References). [XIZKFiW](Figure legends) DI & L. B & I13HE S
(Introduction). ¥E #4215 (Case report). # %% (Discussion). # & (Acknowledgement). 3Tk
(References), XM (Figure legends) DIEE LENENFH LNR—U D SBBL TR IV,

8. ik
ERBIHOEMEIE. FEFRICRELES. 5IHIHICEIR O 220F5E250. AKBIZELED T
FIZELTREIV, FEHFIIATHIR L. WSROI HAREZKER 2RO B AREFMER 4RSS
L O Index Medicus iIZ L7223 > T REW,
()
MHFER T, BPAIEE, BB E. BIERERMICRNTRAE 3D LD a—nGH TH - ER . 1§
BRiilfH 2003;24:249-52.
Hoka S, Yamaura K, Takenaka T: Propofol-induced increase in vascular capacitance is due to
inhibition of sympathetic vasoconstrictive activity. Anesthesiology 1998; 89: 1949-50.
LR SeE, SR, BEHEAR: . W ARRRE & O R . AMESERNR, B 5 (KR BEH G, HOR,
2003, pp.112-33.
Bosnjak Z], Kampine JP: Physiology of the heart. In: Estafaneous FG, Barash PG, Reves ] Geds,
Cardiac Anesthesia, Phyladelphia, WB Saunders, 1994, pp.3-20.

9. HFRIZERL ConEdIHE
DA EET B & Qe R AR R O il
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