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WE4E 5 HITiTbLici 61 [nl HARMRER 2%
MERTIE. 2REBDDICH>T, 7—<%
lAnesthesiology —Impact at present and potential
for the future] LB IF TR W, ZOHk
BiE. HARRRRIAREROL 60 4 LW 5 il H ORF
Hlizcdhzv, BEETOERZIRVEY., HED
SEBAEEZLTMMICHERT S Z & T MRZE0
RRA~ORENZ B Z LR TE 5D TIERWN
PERFELIEPSTH D, RROBBOHRT, &
ORISR L, — TRz E D £<
PRIUVFKRE B UTc, BIFEE TICRRBERIZA K
LZRFTEZ X, BUEDEFEITIIT 2 A

DEINEZ AR T BTl d 2 2 L T

Ik DES: - EHIT B THEERLOFIE L 5 5%
TEMRET]. T RO BIKERIAIC TR TE 55,
b R&ER] VWO ZLePRLENVWEEX
TERETH D,

PEBRFIMIE A DAL 30 BAEITRD LS,
LIV 340 1R EN S RWEA DRI, Z0D

AT UV OREREBER D >TcbDERbNIS,

BB OBHFERIOCMZERI NS T 5 221308 = 235
LW, TEERAEBEY, PEERERNEL. O R Hrp
RFE KPR BRE L M A A TE SR 4:
ZHERNCHER L T DRBHNZ & Tlidzn
A LEXD, BELLZDHLERTIEMX
RRRTEBRAEHICTH 2 A5 23, FEBAEHII HHTY
VT RER TRE 5 FEAI 22 B 0o BB IR D FLAiz & 7
DHSHHAE LTHESL L TA LW 212, < D
ADFRLOBE & UTHIZEICER Y flEe DT % -

TR RMIZR > TLE 57,

FAPSHEPY &3 2 R A4 B2 b IR R BLE - 720k
WM23d 5. N DOIIZERTIEH D0, 40 4w
W TERIRPRIR AR BERR TR 22 ) 2 Afie S & 5 DIT.
R RIS Z D 5 < VRN TN D, FE
BT HEBEOPITELS AV IAA THRZETIC
ARE[RIZINGE - BREITIZIR > T0WBH o0, #ik
TRWFZER 7R B LA AT 72 - Te b I TR W,
) Z AT A i 552 BB ORI ST B IS B BN
JERPEIE, ol TIXEBRAIC b BRI
2o TWDN, AT B WFEIEE) OEFH S 12
¥ L CiE&RBENWEN TN D,

LU, BUE, B CIXBROEERRE L.
BRI & FEBRAREL OMEAMVEL & ORIT b Tl
DOTFMAT O LA, KIESKEIRFDONA 7
Uy RPMITRIT DN — N F— Al @B AT
DR DL D & T SRR IR L
FBATHME L CRRIC D T2 DB X Tn b,
IR T R AR O R T E 544
DOEIL. WABHRETH S LEDLND,

O LERMESEXD L. WRIBEEYED
BEE TR LRI TE Rz L2RFE L. k%
B LT IR TED0, [{[20b&E0] 2
WEIZTDZ ENBEEZROTII VWL EEX D,
PRHIB DFARZIE L LTV D & 5 Bk TG BRI
HEOLEMIZEIZDRNEDTH D, L RA
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BB L Ebic. SBROERICKE %
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BE3 25k - FESEmis i E 2002 T -
THRELENTZBFEO T THLRBHELZVD
ANk AF—Y D EIREEYY, ZOZAF—Y D
ARETBNTIEOERRAEE D QOL L4&aT
BERANICHET DHE—DHTETH D, THE
RN TIE 1997 4FITEARFEREE D HIE S FvCoi
BRI~ DEABAD T2 D D DAE R 0 Ol 7 il f
THEUE 10 BIRREEIC E EF£ 0. 2010 FFOWRIELE
T O WER 40 iz VIR AN T
B, ZOXIIZZEDLDTHRVWREF—D RN ThHiu
DbIIAT—Y D DARLBEDOHRBICH DN
ERH Y. DK L U THIBI AN L O 25
RN HELE LT 5. BUEDOHE) N TR~
FNRA AL L TOREALBHER, QOL H T4 b REE
FNZ T B, FRHTHNRLAR LVAD X Z#h £ T
ER SN TE A ikER! VAD &5, B¢
HEETH Y. TS AWML D7 L MR
BYSED il a > ha— 1 Lt <. EMoff
BWizSsIbLnbDLtEXLND, Z OHHAK
LVAD iZBIEER DS E I BW TUEBRE~D 7Y »
AL L TORMRRERINTRY., A KF

ih—ER*

A VT DFEILIEIERE D BN TND ()7,
ZZTEFEH Lz idoo s FE gk o
WY FNTH D, AT —T D ERESD BITIT G
SN TOEFFERE b ITEhTBY . %
DY ZTRIE LR oTE LV SIEFNINET
VAD Ot & SN TE LM, £ %% NYHA IV
IZ 28 o T DA EE B Tl g4t &2 ¥ B9 2 #h 3
IZZ LWWZ &% COMPANION O 7@k & b
HENTHD Y, Fall, BHROHITKE L T
LZEBETIIEMT vy 7 2% < ATl
BNTHOEFRASEEICE D) XN=—R) EF
Vo RECRNEREShTRY Y, HHETE
ZRA LIz b o TR nvic e k. B IKEE
RETOMEFFRERLEORFBELTHETE L
Bbhd, BRI BO TRIEIGRE 21T -
T TIERNZ DWW T 2012 ELLRTORERITiZ 3 4
D 2 DI R E A B A TH > 7208, 2013
ELRRITEAFAROIEFNL3 7D 1ILE EE ST
W5, 2013 4£D AHA OH A K5 A > Tl EHR
kA AT — ¥ D A2 O rescue therapy & L
THESITFDIRETIHRNE D TSN

#
HE A B L VAD O 3 it B HE
a BEEE
IDHEEE- AT —2 [NYHAZS R I~V (v OB ESHY). RF—TD
Profile FELT2-3UUTDWTIEERED), modifier A
bR, R4, L&
E i 65 mERi
BSA*BMI BSAIL AT LBRIIZERE, BMI<25
c. Vs, DRBRBRE
| A ACE FREZE/ARB, BEKE, 7IFATOLERE. &
EDGOMTA R KR Ao zh, BIEXRFEEDE
(FE-IXHBNTRIR) I2IRF
DiEERAMRE | BIGICIGCTEST. EL2ATEN

d.## BN &R (IABP, PCPS(ECMO: IRE! A T ), 5} E%iH RVAD)

(FHEROEF(2)IABP, FARERVADL L ZIKTF
(PCPSIZDL\TIZERED)

wEnEE

IS BREDT2ITHTHEARBENA T ORERTAFS 1
GDMT, Guideline determined medical therapy
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HEHRITAE Y, RAEFR COMPANION 5% ¥ Gl
H AN BTz ambulatory NYHA IV 72 bk
BRI ICIRIE L7V IRIE T oA NYHA 1V ED &
T TIROIERREREEZR T D LS T &R
RdHND,

B s 3R IR IREE & v 5 D & INTERMACS
IX profile 3 LT 5 Y, XV HEIELR profile 1-2
DOIRFEIFMNE ISR 284 U TR Y . VAD i 0¥
HBHHIRE L Cprofile 31213455 Z MR ENT
W3, $72bb, VAD Ois & MTEIRERIC W X
X RO IR TIX D 2 N A 2N E T T
W2 profile 3 1ZHGE TH 5o K 0 BIEFNIZ DOV
TIHHRKFBRICBNTREES E SNEED
THERF T2 Z L HARERE T EZR profile
4-6 T2 T b BNP>740 pg/mL DE3&IE VAD
DR EEZTHORNWEBbNE Y, iz ok
5 TRAE BN BB D O BRI NR % 4 U 5 HH
N (ZBRIE L LT 2 45T 50%FLE) . 2RI %
BT E 2V, 27 L HRHAR LVAD #3555 L
TWIUR O EHIENIC 2 - T b LR % B384 5
ZEFTAERETH D EE L BN, BHOEEMN
RSN D,

FhBHEHEL LnWENIESRIITH L
THEHE TIHRBREIS TR NS DD, KT
destination therapy & IEENTNWAHDOTH Y. T
TIZ QOL R P B2 RICUET D T L L
T3 Y, ZBEIZBNTHREHOEARE EN
%, 65 Ll _E ClEaskEE D220 profile 3. FH4ET
FEOMERMN D Y SELEMRIT T2 > TWB N5 HEFRRE
L CTWZRWIER] 72 & A3 destination therapy D%4:
EEZBNTVD,

3 #

1) Yancy CW, Jessup M, Bozkurt B, et al: 2013
ACCF/AHA guideline for the management of
heart failure: a report of the American College of
Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. ] Am Coll
Cardiol 2013; 62: €147-239.

2) Kinugawa K: How to treat stage D heart failure?
—When to implant left ventricular assist devices
in the era of continuous flow pumps?—. Circ J
2011; 75: 2038-45.

3) #F B, EIEOALITH T B RHA AT A N
TMERRET A RZA .
<http://wwwj-circorjp/guideline/pdf/JCS2013_kyo
_hpdf. 2013.>

4) Lindenfeld J, Feldman AM, Saxon L, et al: Effects
of cardiac resynchronization therapy with or
without a defibrillator on
hospitalizations in patients with New York Heart
Association class IV heart failure. Circulation
2007; 115: 204-12.

5) Adelstein E, Bhattacharya S, Simon MA, et al:
Comparison of outcomes for patients with

survival and

nonischemic cardiomyopathy taking intravenous
inotropes versus those weaned from or never
taking inotropes at cardiac resynchronization
therapy. Am J Cardiol 2012; 110: 857-61.

6) Imamura T, Kinugawa K, Hatano M, et al: Status 2
patients had poor prognosis without mechanical
circulatory support. Circ J 2014; 78: 1396-404.
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2. ERELAZEITH Y S HBIA TOBGRRO
Bl &R

A5

FEE O AT T 5 # B N T i (VAD) 75 9%
V&, 1967 T KR ENT I3 1 D N i it Rt K] e i 431
It d B HERERIIE~D 7 v URRTh LIk K &
<HFLTE T, DBREITB N TIX 1980 FARic
PRONERETY VAD OVEERDM T, 1994 4R 1T /R4)
5 L Pt TR S o OV B 2R 7 i o A O R
Vav iz LTRIRBAIND Z kit oT,
24 [R#1X bridge to recovery (BTR) & HEY & L7z 4fi8h
Tdh > Tc. 1997 FIT Nl EREDHIE S 4. DA
E T b BRI T RE & 72 o 7o, It K-
— DSBS D TN e DT, BRIREIIRNI R <
2HEEBZ DX 91T oTe, BATIZT TIZ, Hl
ABTIGB N TS ERE~DFEVE L bridge to
transplant (BTT) & LU CEN T2 2 2 T,
2001 4E4 RHE D 23 ENT IR AN R E R VAD LA/
LZNEMALT2E EARBRAEEMS BTT
PIrb X550 Pp o, MEREESH =2 —
LS 7 E O S BHE AR R o T,

BRKAZ I TIEL 2003 4EETA & KEIDH; 1 AL
B VAD 124 - TN O R VAD 238435 L
7z. K ETiX HeartMate II @ BTT j&581Z 2005 4E
IZBRRE S 372203, 2008 FFITHKGE ST HRLAR
BUXBBNTHIN L, DAEICBNTIX. EHiE
@ EVAHEART 23 2005 4£, DuraHeart 23 2008 £,
Jarvik 2000 23 2008 4F. HeartMate II 23 2010 4E,
HVAD 23 2014 {2 BTT HRO TOWERBRBBHB S
7zo EVAHEART & DuraHeart /% 2010 4E 4 H.
HeartMate II 1% 2013 45 4 A, Jarvik 2000 i% 2014
1 AT ZN B RMEH % 320F. BTT 217 5 1k
HNERRK & R, 4 WA ZA X TV AT
BMALLEDT Ty b7 — 03T,

BRE DA ER & & DT, DESAN D
fEsREEZ AL TNDEZ D4, iz K
SRR AR T DHIRA D B e iz, T X TOREH]
DO RE OB ITIZ 7R B2V, KETIX, Bl
TS IT 72 B 72 W B DA 21T 03 5 i aA A T Al
Bh N0 i i& 9% (Destination therapy: DT) DA XY
% REMATCH trial Tt L7z V. Z D,

HeartMate 11 23 DT JA5R DO FRERAIC BEL 72 plcfl
o TRETHERBIND & VAD 5 I134ER]
3,000 Pl &bk z BICE -T2, 2013 ELUIZ. KEH
IZ8BIF % VAD 5 OF1EE0s DT HiNTOES
THbD, DRETH, DT BEOLEN R Bk
S, 2015 4E2 & DT iaBRASBIE S D FIAZR T
H5,

*[E Tix. INTERMACS (Interagency Registry
for Mechanically Assisted Circulatory Support) & I
135 VAD OB A5 A0 2006 4E0> SRR L
TWD, ZZTiE. 7 BlED VAD %511 O EREFE
DHRERZSIN TS (F), Profile 11 crash and
burn EIEHEN D PCPS {KIFIRRED X 5 720K KE,
profile 2 i3 2 [ 5 % £ 5 5.0 FEAKAEIRTE
profile 3 1X%&E L7 SIKTFIRRE, profile 4~5
I% ambulatory class IV TH %, KEIZH TS VAD
FHERD 1. 2 FAFERIZNZNHK 80%. 70%
THDHMN. Z ORFEIT INTERMACS HAEE TR T
TWbZ EBY B Ligotz?, BifE, BTT TiX
profile 2~3, DT Ti& 3~4 23H)& & 72 D i Ok
BLEXLNTNSD,

DRETIX., HIERRHAAL VAD i{5# %2175
oIz, iR FEHE & FERERILHEDSTE D HIL TN D,
2014 4EBIEAE T 33 Miak AN i a8 AL % 32 1T T
b, KEEFRZ%D J-MACS LI D VAD &%
VAT ARBEHLTEY, EEBSAER LT
DNWTEMNIZT —ZRERIN TS, ZhiT
X5 L 201447 H 3 HETIT 264 BlDFEAARLE
VAD %5237, il TIZAFE B B 120
BT > TN, HEEFH 1. 2 FEFRITIVTNR
HIFIE 90% LK ZHESHERTH D, EDHHR
E D ER R O RS 900 H TH D Z
LEEETDH L. SHITRMORERHH D AT
L72oTL %,

FEIA BB B N T ig X/ NRIAE S A D DO B
Y . HeartMate Il TI3#RMmAL 1.3m*, Jarvik 2000
TiX 1L1~12m" £ TEENWRETH 5. BUEHRR
gArrf > HVAD 13K T 1.0m? £ TOEEH AT

FHROR AR R A R TR RO R
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NTn3., bREIZBIT 5 B ORBRRFZ D,
LU, TR &0 SEEINS /N~ DB
#HL v, ZOHKTIZ/NEA Berlin Heart Excor
WK Z TR STV S, KkETIX 2011
412 H1Z FDA O ZEZ Tz Vo DM ETITHR
WRFEDR TS MiGR & 720, RIKKR2E, ESL GBS
e X —%ate 3 ik THERATThi,

2015 FFEKE TITITARREINHRBELTH S, Th
I, =7 R VAD & [AlkEOBRE) R A2
T B KRR RER! VAD TH D, /KE 3kg
DOF AW & 50kg EBOFH I E TOES =1 HE
L9 B77Hiz. 10ce. 25cc. 30cc. 50cc. 60cc (2015
D2 BI% 15ce HIBIMIND) DRV 7 % HLD Hi z
TW5, Berlin Heart Excor ®EAIX, ZHET
ECMO 723ME— DR BIEBREEIE T H - /NROA
BB DEBEERERELIEZTHLSbD L

Hirssh o,

WOAZEL VAD O AT EIEODALBE DL 4L
T QOL O WAKkBEZRIE L LTz, VAD 35
AiilE 100%5 NYHA VETH > iz bBb 5,
6 » HRITITIER BFE D 90%25 NYHA I~II i
20 BSERSERE R TEE DRI,
VAD #H#52 COHBRSL/NKRIT D kL e o Te. &
#%. DT OWBRBRBBIE S, & HI3BHERIE

5

#
INTERMACS profile _ _
(J-MACS profile) =vIF—L VADEM W
Critical cardiogenic shock Crash and burn .
(BEOFMS392) ek | SRR
Progressive decline Sliding fast .
(RREARIDERTE) | (Eo55) #B LN
Stable but inotrope dependent | Dependent stability . .
(RELI-BIDERTE) GREEASTEsL) | AR
Resting symptoms Frequent flyer .
(BYET DT L AEE) @EbFemy BTRAER
Exertion intolerant House-bound
(S HEH#ELT£E) | (BER#H)
Exertion limited Walking wounded
(SHEFIROENDFRE) | (ELLVHHFIR)
Advanced NYHA llI

HiEZge LTibhaZ Lichkhb tiEbns,
%72, 41 QALY (Quality adjusted life year) 72 & iz
X 2 E R R o 3 tE T iz o T REARIY
VAD R R E 2R Z Y5 b0 LifrSh

50

XX
1)

2)

3)

4)

Bk

Rose EA, Gelijns AC, Moskowitz AJ, et al:
Long-term use of a left ventricular assist device
for end-stage heart failure. N Engl ] Med 2001;
345: 1435-43.

Slaughter MS, Rogers JG, Milano CA, et al:
Advanced heart failure treated with continuous-
flow left ventricular assist device. N Engl ] Med
2009; 361: 2241-51.

Kirklin JK, Naftel DC, Pagani FD, et al: Sixth
INTERMACS annual report: a 10,000-patient
database. ] Heart Lung Transplant 2014; 33:
555-64.

Fraser CD ]Jr, Jaquiss RD, Rosenthal DN, et al:
Prospective trial of a pediatric ventricular assist
device. N Engl ] Med 2012; 367: 532-41.
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3. LWMRZEHRBEN— bR Y—IZBITS
MBI A TR & 38

H/ L

®E

At Z—izBiF5 VAD iHEOBIR L HEA
WET D, WMRFRFEN— B Z—IZBNT,
HREODAA 52 FEFNITR L 56 BlOFEI A O
(VAD) 24535 UTe. Uitk 42 Bl Ztk: 10 BT 48
WX 9 A S 67 B, MKEIT 24.0~100 kg, BSA
1% 0.99~2.15m> TH > T FULEBITHERELL
i 29 B, MM BIE 8 B, FEIRFHAE K ELOES
fiE 3 B, Y aAf K= R 36l Zofth 9 #,
MDA 54 il WOEBINS 2 I TH - e, 2
SURE) KA R E R O =7 v (P VAD 25 fil,
[HAREA R > Novacor 2 51, G114 Bh AR e
# BVS5000 8 i, Z LT, 2011 44K K v EK
PR B A R S T KA RS /2 Al B N 0 i (LVAD)
X 21 Bl AaRER Uiz, ZDWRIL DuraHeart 3 f41,
EVAHEART 10 4], HeartMatell 5 f4i], Jarvik2000 2
#l., HVAD 1 B TH -7z, 11 PIB LM EERE KT
U GEMTREAE 1 1) . 4 BIASEERGL. 15 BlASRE AR
T (&, FriREAR LVAD) . 1 ##A3 Destination
Therapy. 21 PI2SFTE Uiz, BrBIfAR LVAD 3
E, BN, 6 IS BHEZ BT L
Too FIRUKLARY LVAD 1XfEEEEE W REICT 5
VAD CTH 50, MBh& ORE» 5 < 2305207
ANKEE, HEJEOFIRN TERWIZD OITEHE
B DOHITRE O A OREMNS R L TR 5T
IR, 3~5 FFELL E O ERRERFHARTIZE 5
HEEEEOEHI S, BE, MhEogEFH
MERIT IR BB 20, FHEE. KM 7 Rih
FWrihhoTnd, KX —CTOBHEFREL.
FUIN DAt 3% THROAMK LVAD % %535 Shviz i
6 FEFI & 72 o7z JUMIN OREARI GBI N TOMiEg R
TREERE M, BB DML S E T L 72 -
TWb, ZhsORkABRREICHR TR, £
AU R=2573 VAD F—A % L. VAD
EEERE. EEPERFOBHERBLILFT L AL

AFL IR
W B =

- P NP S
[ S = b

v 7 OEEEZRD TND, Eie, BE. ME
DOIEWAH DY L LT I[VAD BE I ADEN] %
M LTV,

o

il

I DB N T O i (ventricular assist device:
VAD) OBIRITIEI L1308 5 Bk E K dh 5,
TN RS A 72wl B N O B2 ER R S
TWBH, DNEGED 2011 44 % TAILTIXIA
D72 KRB R RS R E R O =7 1 GREF)
VADY LM TE VIR TH » Tz, BITE, 4
R OO KA T 72 00l B N 0 Jiig (left ventricular
assist device: LVAD) . DuraHeart (5 L & )? .
EVAHEART (% > X 5 ¢ J1 v Ee i w22 ) ¥
HeartMatell (Thoratec)? & Jarvik2000° A3 4 % {&
BENEHTEETH v HVAD R IEBRT TH
b, it EHEHEHROENRER VAD ThH
% AB5000 (Abiomed) " 2MEM I REIC A2 0 . S bt
FAER @ VAD 728 2 #fEIc 72 > Tz,

JUINR 2R BRI, 2003 4F 6 H 12 Ui Fe il 78 2 Jie
FRICHRR XA, 2005 4E 2 HIZ SN THID T O
BREZHi1T Uz, 2006 4E 4 HICTEBRERNRL & O
MmENBIOF. i, ICU, CCU. LMD T
— T NVREE, DEEETIRAREZEN S
— Mo —2dbR 3 BIZERIL S 4. 2009 4E 9
Az RBBFRIC L 3B LA —7> L. T8
BB RERBELZF 707 —TIETE S &
T2 5Tz, 2011 45 3 H . RHARIRH B N T O
Witk & 72 o fe. Ak Z—Tik, BEELAEZD
BEEVD. BAZESTLRMEOER, OERE
SE, RIMEEONRE, 252 NEELZ AT RIEER
BETTRTOMEBREELOEBEZITH L, Ll
BHEL IEBRERNEL &/ NIGERER 7 v — 7 i34k [
THBC DT> TND, K& —I2BIF 5 VAD
HRIEOBUR LIEE ST 5,

MIUNRZHRE N — b & 2 & — ORISR
IR EHEN— b X —EBRENEL
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! BAm

BVS5000

]

&

Ao Z—I2BWT, 1999 £ 5 2014 4E 10
HETiz, BEIEOLAS 52 JFEFNT R L 56 [l D4
AT 02485 Ui, B 42 i, &tk 10 BTG,
AEINIE 9 5 B 67 1% CF 43 3%) . M E X 24.0~
100 kg ((F¥ 55.9 kg) . BSA 1% 0.99~2.15m’ CGE
1.61m%) Td - Tz, R BT TR IE 29 4,
R M CHE 8 B, HRARFHARKBYLIE 3 B, L
Yaf K=Y Z3H], ZOMth 9 Fl, Eomshn
54 B, WOMEENA 2 Bl TH -7z, =71 VAD 25
B, [BEIHEARI LVAD @ Novacor 2 #4]. %5 H#H 8
FHARS R ERID BVS5000 8 ffil, =L T, 2011 4
F X0 ERARRE R S e BrBkHAR LVAD 1%
21 BlafRR Lz, #OWRIZ DuraHeart 3 .
EVAHEART 10 i, HeartMatell 5 i, Jarvik2000 2
#l., HVAD 1 i TdH ~ Tz,

s R

52 filrp. 11 DSR2 T L (AT AR 1
Bl 4 BIASEERL. 15 BIASRERERFHEHh < (61, #r

HUREARY LVAD) . 1 23 Destination Therapy (DT) .

21 BT Lz, 2011 4FELLREIZ. 7 B RE A Y
LVAD OEEFAMEREIM LTS (B 1),
PrEURHARY LVAD ORfRAE % . 2011 -/ £ T
EIE R EN O VAD Th S DIZhinb 530
A £ TOREYE L (bridge to transplant: BTT) &
LTHH SN Tk iERI o =71 VAD
LHEE L2 b D2 1R Uiz, HARLAR LVAD
R Uz 21 B, 5 BISCMERSREZH& T L. 16
BIt@ T, BB, B, ke L
T, A &Z—TBTT Z#HME LT=7u VAD
TR Ul 17T ERI &6t 4 & Uiz, 6 BlAS LR A

s} s,]
(N PN Q
S >

#£1
HEARY —7n
n=21 BTT n=17
D EFEHERR T 5 6
BERR 0 1
BmEsp 16 0
BERRRTFE 0 10

ZRET. 1 BISEERG. 10 Bl RER I E T L
Teo BIBUREARY LVAD JEF] & =7 v VAD JEFI D
AR (K 2) 25RT.

FIRUGAR LVAD OABHEICBI LT, [FkIC
=7u VAD L LEb0EFE 2 IR LE, 1
BERYEIX 2 ] & =71 VAD @ 12 filiz kX TH
2, LA LAaRs, MEMHEIZ="1u VAD ®
11 Bl b _FUT D 7R WMEINTIE S D 05, IfEZE 2
Wi, BHAIM 4 Bl 6 Bl LTz, S Hic=7n
VAD TldZeh o feiifbiE iz 1 fl. iz 1
B, ALz 14, 2L T, hEELL EoKH)
IREABHAS 4 (AD ZHEAAIZIT 3 FlIPEIE L e, Hiid
FEARY LVAD $iEf] & =71 VAD SEf] o 3Ry
JiE R (] 3) & i & DHIE R (K] 4) %777,

FrHREAR LVAD 13E R % v iz 35 VAD
TH D0, BOSABE HE DR O HHUT %t
T B EIE1X 30.7% TdH - 7z, NYHA 1 X 3.8
JEP DS 1R 1.2 JEiITkE L, 1T & A L OIEFIN
NYHA 1 ETH o7z, QOL OIFFETH S5 EQ-5D
TIANHT ) 54.6 225 1 4% 82.1 ITikEE. Mkl
HIKERE DAL T D TMT-B IZARTFE) 125 #H2s
5 14E4% 103 FhzsE Lz, SvBhE oRED 5 <
L5 OZ ) AR, BEEOEIRN TE RN
72 OB HFEBH O HI R DO $ & O R L
TRHIEITE 4 HlOR LK, 3~5 FELL LDy



8 TEERHIE %36% H15 (2015
IOO-Qq’?Q—o—oo-.o—o-c-—.
f
— 804 ’";.
$ 5 p=10.003
—_ L
60 4 *e
ﬁ*‘ "“"0-0-0-0--7
40 :
L S EEEEE -
. 204 - fEAE
P :j[:l
0- T L) L) L)
0 12 24 36 48
BV EARE [A]
64 B 14 2%
AR 100% 100% 100%
=7n 88% 82% 52%
X 2
#z2 LVAD 1B AT &L 5 2 Hlr3 2 (bridge to
o~ —on decision: BTD), #4794 XX LHWrI iz, &
n=21 BTT n=17 WA VAD 2 5 ERERR & U TofAR
TERPE 2 12 LVAD iz %17 % (bridge to bridge: BTB) , A&t >
ibd & B 6 11 K —Tix. fhlEH S IABP & PCPS 2% S iz
CE S 2 3 RIETOANY T L BREHEDY Hiz=71 VAD
i 4 8 BT L. BHRIENKE L%, EVAHEART
idalan ! 0 B LIOT AL K=y 20 1Y LB T
ﬁ@xé 1 g BTD & LT=7n1 VAD %##Sh. Ehifkic
i) HeartMatell % % - HERRTRLOVTE D 1 %%
U 3 o eartMatell % %535 U f JEARFLOIE 151 % %

R RERF ARSI P 5 FE B ER O RIE» 5. &
F. BB X DO oz EoHE B
DRI 72 BB 28D, BEE. K77 bk
L oTND,

Z K

FEARY LVAD 12 £ (B A DL _E) o 2 485E
LU CBRBBED BNy AT AT, Ry T 2HEN
WCHRE L. R4 7T v &mpNcEE, av b
0—Z LRy 5 U LUCTHERT 5, ABELR
ICRIME 2 RERA L, RS0 NLIE% L
fFRERICAIM ST 5., EEHEIRNTRET, &
A ERER] VAD & HART, BH O QOL 13 T
W E7eb, BFE. DuraHeart. EVAHEART,
HeartMatell. Jarvik2000 @ 4 #EfEAMERER S
TWB2, MBERIE BTT iifREEhTnd,
A U A A 28 S0 BIDIE B ) 26 1T e s 9 B O R
¥oa v 7RO OERNICKT L, #15 Sl
ARL LVAD O¥EFIZTE Wi, =71 VAD
% L < 1% AB5000 DA i Al o4 1 &Y VAD
BEE LT, 2FIREORIE 2 JCh 5 FHARY

BRL T3,

At Z—"Tix. VAD OEEREDIER A, K
fili, N O BEHANT 3R E 1% & o BfR T8 1
LEHREEE L THHIT> T\, =7 1 VAD
WL TIE, MAEOFSE #fHEomEbiT-> T
W5, VAD B BEOEBORHREL LT, AT
BRI G2 EB L TNAZ E3h D, =
7u VAD OB41E. EiL. Bz oRnh
—a—IREEEEE L. AADMERY 7 i
WEND, RHAK LVAD O I1X AN O IR >
TN Da hr—=F LRy T Y REIRD
AT T4 VK EEET 5, T OREBIRO
EREAS LVAD HEHEBRFEDOTH L QOL 2 KELAE
3%, Aty &x—TiZ=71 VAD % LVAD &
LCEETIHA. h=a—F REHEBEHO RS
JRYEDS, PEERERHE, BRIME ~BES 2 02 FRid
HHNT., h=a2—Z 13BN EERT S L 9I1T
HEEE LT Y, fHARBILVAD O K54 75
AV REE®EE, =71 VAD h==2—SREH
EEOEEL, BAMEHEITOTIC kL L L,
WOC (Wound, Ostomy. Continence) A% v 7. &
FERT O 1 NIz VAD %525 8% I BRI 12 7k
HEAKIZED VY =BT TS, 2TDZ &R



VUMY YA S EIELAL L F A AR

o 1004
SR
W 804 *3..
?"@i’ 60 "ﬁ,:" p=0.003
5 40 R OO o
# 20 = jaam MR
HE e =7n ;
+|-| 0 .
0 12 24 36 48
FEENEARE [A]
67 A k:3 24F
WEAE 100% 86% 86%
=N 51% 38%
— 100 f=
P
= 801
B .
gy 604 %
= ..., p=0.16
E 401 D S Y S -
o 207 - iEA%
& NRS=T
0 12 24 36 48
#HBhEAR [A]
64 B 14 24
FEA R 72% 66%
=N 47% 35%

At =z B BRLAR LVAD %85 0 33K
PYERER R HNZ L O—B L EZ TN,

VAD IZ AT Cd 5 DT, PrbtlE N ngi e
HD. BEEFMMPKT L, ILIMIHEZREE, ~ ) >
OFfE e 5-Z2BAls L. I EEA A HEIT 72 > Th
5. U—77 Vv EHM/MEANT X B Hid R
BB TS, V=77V roaryha—iix
PT-INR fii T4 25 23, HAEMEIZ S Lz LVAD
X ->THENRS, KL Z—TlX, =71 VAD
@ PT-INR HiZfii % 3.0~4.5 & L TWBA, HIE
BITITIEFIZER D V. 4.0 BLEICE - THIMERE
ARV ETEM DD 0, BT Z OB R
Do PHRIHHAK LVAD O#541%. DuraHeart 723 2.0

~2.5. EVAHEART 73 3 §if%. HeartMatell 75 1.8
~2.5, Jarvik2000 73 1.8~2.5, HVAD 728 2.5 ®ii#%
THHEHLTWS, JU/MRAIOBRIET A Y >~
ZRAIE L. REIZEL, F7uEyrornl
RV WIZZETR LT3, FFEAR LVAD O$T
BE=ay vuo—id=71 VAD LV RS THD
M. — T IREZE. I LD HK A DRIE DB 1T
RERENZNZ LIZHEEATHY ., 5B OHE
ThHd,

fh DFFFIREIAR LVAD $5#% O S HHEIZ, M1k
B, B, AOARE, hEEL RO Al 285
V., ZN5DOEPHEIXZ BTT 2HME Lir=71
VAD #E#51% TIZF D TOR W, FRZ, AR LVAD
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TRERTIE %365 W17 (2015)

LB Al OETIIMETH 5, RIKIZIEHE)
WTHDHZ L EHENENTWDN, Wit s
VRIFRW. . KBRS OBRIBEMRTS Z
EB Al OEfTE T END EENTEY., Ak
v & —ORER] S [AER DM 2 BD TN D, BRI
IZIXATREZ2BR W LVAD OB L. B
FRTZLETRERFERBEEDZ LITRD
M, B/IMERFR R E TR U TH KBk BB L
BRWVZEEHCOLHERENE R L THABERN D H

V. ERIZIEE > TOHRNONREE L % —OBLIR
Thd,

AIRONEFS AR 3~5 EUL ETH Y,
Bk BTT #AMi% 3~6 » H T B, £ D BTT
HARE. Bk DT #iRIZICEkd 5. DM g RER:
AR B CTH D Z L1 VAD #iBhiRs s E1
ThHhDHZ &Iz’ b, VAD HHITHES BPHED Y A
IR LR T A LA ERTIUEKRE
RMETHD, bz, B A& o LVAD i
AB% DIREE U Y OB IRE N, B O EHE
MBIz P 2RDTND, BHE. BLO, K
BT BIAEE L7 5TV, FHTBRAR DX LEE
WL TiX, BN HRNEETH D, [FF
2, EZETRoTOWONE WS HHE DR
L TH 5. BUR TIIFGAR LVAD BESHE)
HAEIE T 5 Z CIXFF T 5 2 LIXTE RN,
S QOL OfEL O BADH Y. REFd X
XHETH D,

BUE, A TORIAR LVAD OEitiE BTT i
REINTRY., LIEBEARREE LTO DT
ERA ENTWARW, AR OB HE D8 -
65 MR TH D) V. 65 Rl EOERNZ,
FEIATY LVAD ORISR 72, FAR! LVAD &
DEBREOEINAF—Th D Z LIFMETH Y .
L%, AERMIZEIT A IE, DT Eit ORI RIZ
ONT, FmEShdborEZBNE, BHES
WBIETH D DT % Rk U7z 8BRS N TETH B,

Ko X —1Zzn s Dkt A 2RISR
<. [Effi, BH#AHT, WOC A& v 7, HiRILHE:
T ERAEEE L. EEIG AR L. ERNE. eRMEAR
T OLEFEA L N—0 5725 VAD F— A% iKAL
L. VAD #3585, AP ERE OEHR & 4
HERE Y 7 OEHEEED TND, £, B,
B E OO L LTR4ER X, TVAD
BESADOE N AW L, VAD BHICEIT 54
ey, B LNEEMOaI = — 3208
ZERITTND,

2011 4E4%, FARIKAR LVAD 23R R S e

DN IUIN PN O RE AT Al Bl N 0 i 52 Ji e 332 1
Ao Z =R ThHote, O, FINNDOFEN
i a =y | N O a Wt € AN LR L L AL ¥ | D 24
Lo TnWD, il TAE Y X —COBMEZ T
L CHEDARI LVAD %3535 S ic BB X 6 JEH] &
Y, SHRLMIDTETH D, BlE. Ker X
—TiX, BdF—AEERRHOTEEZHEE L.
WA ] DR L HE A ST S B, TSRO IS h
LTW5,

X R

1) Takano H, Nakatani T: Ventricular assist systems:
experience in Japan with Toyobo pump and Zeon
pump. Ann Thorac Surg 1996; 61: 317-22.

2) BPRAE: RHABIE B N T i DuraHeart.
Clinical Engineering 2008; 19: 644-53.

3) 1 AR IIE o U A R B N 0 i
EVAHEART. fEERiI# 2008; 29: 50-5.

4) Miller LW, Pagani FD, Russell SD, et al:
HeartMate II Clinical Investigators: Use of a
continuous-flow device in patients awaiting heart
transplantation. N Engl ] Med 2007; 357: 885-96.

5) Westaby S, Banning AP, Jarvik R, et al: First
permanent implant of the Jarvik 2000 Heart.
Lancet 2000; 356: 900-3.

6) Larose JA, Tamez D, Ashenuga M, et al: Design
concepts and principle of operation of the
HeartWare ventricular assist system. ASAIO ]
2010; 56: 285-9.

7) Samuels LE, Holmes EC, Garwood P, et al: Initial
experience with the Abiomed AB5000 ventricular
assist device system. Ann Thorac Surg 2005; 80:
309-12.

8) Ushijima T, Tanoue Y, Hirayama K, et al: A case of
conversion of a NIPRO ventricular assist system
to an EVAHEART left ventricular assist system. J
Artif Organs 2013; 16: 248-52.

9) Ushijima T, Tanoue Y, Onitsuka H, et al: Operative
modification for the prevention of device-related
infection during NIPRO extracorporeal left
ventricular assist device implantation. J Artif
Organs 2014; 17: 220-7.

10) HAMGEREGZROEBEZRBR. OB OE
Jit~ <http://plaza.umin.ac.jp/~hearttp/>



11

VA=
v‘é\ nfli

etk > a v 7 ORGSR E Bl
~EZREDLS I LTHERTI L VOR

& &

B K

WIEY:E Y 3 v 7 O PR eERET 2 EERER
FEA AT, 2RI OB/ B RS H D,
2000 4= LUK, RIIEHERRMBREOT AT Y X A
WCHEAS R OBAENEE L ShTEk, FHFH)
IR & BRI ELER i 4 /i =L L, U U4
VT E O IERE IR 2 #1811 140 T 30ml/kg &
B F 2,000ml 2 HALIZ Buke 545 Ldkiz,
LT KLY e EoMEFESHA#BERT5, L
MU, kB - EBRAEEI R OEIR, OB RE
S0 v B R UL 1 35 B RN R 7 & 2 D fth D PG BRAE K
O, 73V XAOMHAEERZH S e
TWb, Te. BETX28EOEELIEHRIN
TW5, EDTEF Ly A& EE 2 3T 5,

XLwic

2013 4= 3 Az, WIME B IC BLE S 5 57220
EERTA KTA4 UBPREINTZ, BARBKILE
L9 A K54 > : The Japanese Guidelines for
the Management of Sepsis (A N HAIRYT A KZ A
X HARERIBHEE T4 Sepsis Registry ZH
REIVHESNTCHARMBONT A RS54 TH
%V, —J5. Surviving sepsis campaign guidelines
2012 (SSCG2012) 1%, 2004 HI2HI O THIE S,
2008 FITHET SN FEBEINA A KT A > DL
ARTHD Y, ZNHbDOHA RS54 1%, HIEK
ME/RIEME S 3 » 7 LS — P DEE T
WEHEDOREWREERNF L L TR, T Edif
DHBELTDHI L TRIMVEREDOFHAESLH
FBLTWDS, 2 Th, REFHORERIFER/
RN, BEEGTRICEET HIEER
AL LT, WA RIA BN TSN T
W5, AFRTIE, BIEMEY 3 v 7 BE& Ow9E
B/BEAMERAICBE L RED RBEmE 2 -
TWd ., DEER, 2) E5RIEEEE. 3) FHE
(I =) OFE. )T NIV XA, 5) BRI,
WS EREX, 7)==V Fr AREAEE

WTHERT D
Early goal-directed therapy: EGDT &% ?

WelsErE S 3 v 7 B oWIlc. 155/ A
TR H A~ O RE)E 2 H 153 7R 80 B B
¥e R ia % (Early goal-directed therapy: EGDT) ©
Hb, WIENEY 3 v 7 BETIE, &Y A Mo
> ILAE 12 B U T2 IR SR R BRI A S Al DA
. BIRRILRIC & DA ER IS HF S L2
W v MILFROBK, BMMAEILRIC X A HE
~OKFIRHL. B L O HERER S (N RREED 5
WE/B I OIEIREE) 2L 0., MBRIGERAR 2 E
U95%., 2T LTCid, KEOIMKIZ X v iR
Mg 225 & & bic, MRS Z h.O &
L7 B VE B SR K DI BRMERE SN TH D, Tl
BASZBUE TV, BRI R & 2 s
EERKL. ARAIERICEETS D, Biflicz
NEURETDHZENEETH D,

2001 4& Rivers HiZ. fASSETHA L2
FEYEY 3 v ZRER &2 R4 L LT, EGDT o Ht:
BEAG L7z, BI1IZRT LSBT AIY XALTE
REEIEAN 0 BiELERL 2 B L7edhd. 29 TRV
LA THRO LM PR (R TR
46.5%—30.5%) b V. TAdY RADET
iE. POERTE 8~12mmHg % Hig Lz A K&
i, MAP >65mmHg % H 15 U 7z I & IR D 1
5. LT, Scv0,270%% ¥ & L 7z iR MRy 1l
DA BEDLETH D, AWFFRIX. BULEPEY 3 »
7wkt e UCHEIM R R AR L
72 RCT T&H v . SSCG2012 TD 3 FE K TN 6 HEfH
Ny RV (D OFERERZEZ EDTND Y, K
Waea4a), 13 ez xi4 & LT EGDT oF%)
PEZ A0 U7z A ZRA Ik Y. 6 RERTELPN oo FLA
D EGDT v ha— #1577 T T LD
Y A7 BEFEBIET LEZ LRSI TY
% (0.7700.67~0.89]. p<<0.0001), ft > T. 6 ¢
O EICRMOEREEZEERTDHZ LITiEE
BRDDLEZONDN, FOFELHEMIZO

*[E ST AR R o 2 — Rl v & — - R ROl - SRS
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TEERTIE %5365 H1% (2015)

<4 mM

>4 mM

B DR

70 Hg
By N BAEH5
>70 mmHg

L
POBRE i B TN p b AN 53]
8-15 mmHg

A\ 4

REBRE e
>65 mmHg | €

Y

il AR M

5 3 kit
>70%

7R M ERE

(If PCV <21%)

A TR

—> LS

Eillﬂ:‘:_‘i

>70%

1 #Y YF )b early goal-directed therapy 7 /b= U X A
Rivers 51z & 54V V0 ORI HEEIR MBI 15 (early goal-directed therapy: EGDT) 7L 3

VA LERT,
#1 MUMEE N> B
HH kS

3R ANV R v

1. Ikt

2. FLRRAEHIE

3. Y B B
4

. 30ml/kg DEGHZEHR B & i

6 BNy K 1. MAP=65mmHg & 725 X 5 & USR5
2. CVP % B WZ ScvO, JllE
3. FEEMEOFHIE

CVP, central venous pressure; MAP, mean arterial pressure; ScvO,, oxygen saturation in superior vena cava

SCHR 1 ZZZ TR, — &L L.

WL WA S TN D,
W2 ER T 5

R ORI, KR E L THFOFTH D, B
BICIGEN: Y a vy 7 2&Tey a vy ZiTid %
SOEMIBRIE THW BN TE AR etk %
R2IZE LD, vav s BEERITBITHEE
WETNT I OB TIX, WEE T A
FHIZEFRZNbOO, WMEEY 3 v 7037
IN—=FTRETNTIVRENTH DN D
MR EN TN, 2R, WX ERIZZ
D 14 ORNPMBENIZE EED LS. HifFT D
MENRED 3~4 [GREORGRNTE L INT

X7z, L L. ik SAFE fFZeksE» 51X, B
B D 1.5 15 08 TR OIFBRUGEI R 5
NBEZLEHRENTND Y, WIERFIZ 138 HIfL
BOREIRBEGEME LREBECTWA D, TAT
IUERAMN L TOHMEAR. #lo TiRE2E L
SEDEELH D, 2014 4E, 1,818 £ D ESERLIML
SEMUIEM: S 3 > 7 B E4 & LT IET L
7 3 UMl 3.0g/dL & HEEZ 20% T VT I v B
Lk L, WEBROAZRS LRI LS
Miz% RCT Tix 7, 28 HELRIT A7 I Uit
31.8%% LR EE 32.0% CHEZEIX R M o 1228,

WImEME S 3 > 7 B (1,121 N IcBiF 3374
N—THTIE, 77 I B GIEHE RIS TR
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&2 AR OMK

g swraryy  SPEFREFEYmewok mmey o
TFNT T
Na*, mEqL  135-145 148 154 154 131
K*, mEq/L 4.0-5.0 0 0 0 45
Ca*, mEq/L 2.2-2.6 0 0 0 2.7
Cl, mEq/L 95-110 131 154 154 109
7, mEgL  0.8-1.8 0 0 0 28
MAEELE, 291 250 308 308 280
mOsm
6%t Fa¥
awmA R 35-45 S%TATIL TIFAFLTL 0 0

(MW=130,000)

&R IZBA5- L7z (43.6% vs. 49.9%., p=0.03) . — .
2014 HFIZHE SNIDERE 2 /5 & Uiz A
BIRFTCY, 7T IR, SRR G
U A7 093, p=0.07)BLOT LT I LMD
JBELHE (KR Y 27 1.04, p=0.76) L Fblg LT, 3
CHRIZEER G 2o T,

B OEIR X, AEEEA LY U FVIK
NhD, EHER KT A NRRENN, FRY Y
LIRES 7 v — VIR  BREREBA - TH
BWkwic, “JEEHNTH Y (F2), KEMH
CEVHERET S R—=Y ZA0m 7 v — )V IILGE %
KT aRD D, mru—NT Y R—3 ZiTkE
W, BEENRBETLHRERERES I TE .
FERIRBRE XL & L X ZEFTIZR N T, &
HAH k72 Y Cl BENE WK (111mmol/L LL
b)) o AE. SEEREE ORI B L
TWER, ERITITHEEN P -T2,

Rochwerg HIZ X DHRMLE2—&XR Y T
— 7 A ZERHTTIZ Y. 14 RS2 18,916 44 DR ILIE
BET—F a4 L Ui, B ER (Y
VENR) BDNET NI IR, FRERAE
BAD D NVFAX —F AN TEATH
EUETDI L ERLE,

FLHDL. VTFNEHDINVEIT N T I V%
AT ZORLNWEEX NN, ZDOELITH
METhawv, BE, Y VAN E 4% TV 7 3
VORRAEBEELR T D KBRS e
(RASP #iff2. NCT01337934) T TH V. #E
Raefibion, AT, BRBESTofAD
KAWL A NGB EL, VAN EE SR
LI B LREIT R o TS, BUEINED ARE
RIL OV 7 MRy ZEFIEFER L. REETZ
BT B 72DIIED TR ORIV ERbILS,

BERIEBEITE 5450

BUEMEY 3 > 7 05 5, MEHRR UARRE R
PNEY 3 v 7 22T 5548, MBS L
7T RLFU Y, AT RLFY ey FLvy

DU E) B ETHEGT D Z LIFBICH - T
WD M RN L, RTINS ILIRE A %
AL, L FEMEIZR E ONEIRIELERIEED
fEMRMEDR DD Z LD, B—ERE LTHT S
RIZZ L —J, DHEREAME TN L. ARE23
BlNBE WY a v 7)) TR BHENERZH
TOEKO D BRSNS, ZOHE. T FL
TV KT EIV RARY AT 7 —E 1
FHRERINTDZ Licie bW, KIEFI OB
K EEPE LT REHER <. AR ORFRET
BB, Y7 b, MR CTHBHEL & O
B RRAIT & 2 e i OB RE LA &2 1T WA IR &
FHAMET 2 Z ERELELU,

B —n) i3 fh ?

Rivers LAHAWAY U0 HEME (K 1)1
iz ® BARBKIEZEN A KA > TREhk
THAIY XA (E2) BBEOBE L INTER 7,
R L. 2 BR8N T A — X150 B EEE
X, DR YLT VT, BRI MRS D
I ON TR EINTHE DL H D,
2, HDEIRY T —F L OFFA 2 LEE LT 5 i
# )k /£ (central venous pressure: CVP) & 5\ X
A JIR 1M % 35 B F E (central venous oxygen
saturation: ScvO,) 1%, BIFEMIZIL 2 FIA i L2~
EINTHWRNWEDOHRENRD D W, 2B, RILIE
P> gy 7R OMEIIRS 7 — 7 N O EFEIX
e XL, SSCG THMH LianZ &AM
hTns v,

CVP &5 JESE R, IR R ER M = O T
TZOERTETRT, & 2 WIS s et oIz 72 v
RoENCBELTIREMTHD ¥, £, 8~
12mmHg O HiEfE %, MRITERE L T &P F
T BRSO S RBRICH WD RE s, AT
b,

Scv0, OEFEHIE Dz dIiiX. AT —FT
(Presep 57— /)L ™) BRABETH 0, RIERKIHIE
BFEFH OSSR DNIIERY ) A7 B8R D
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TEERTIE %5365 H1% (2015)

FiamEF< 656 mmHg

meFLAE LR, CEET > K-> 20ETT

MRS, FEMAOATFE - ATHREOBADRS

WAL - &FE=2 Vhr, 5% 7T 3 =1 thr
WiEF — 7 A /EORE
SR T 2 B ORI ERH

AEED 1 BRLIADHS

O I 12— FFlm
OIS T — T VEA

l

NO
POHRREZ8 mmHg ——— &WaEEE#HE —

YES «
L ] N ST ERELF) -
FEEREZ65 mmHg——— > #301(2
NI T LY A
YES -
Y
&7V 75 20FHE ——— Hb<7 g/d!
Scv0,>70% YES l NO ‘
YES I 7%t E O 5
FROHIIM  (Renal indication)
. YES NO |
BREN |« — RE =0.5mikghr
R#E7 L K- 20N &
=R 7L M fé DIEH L

X2 HARBIMEZRET A RS54 2BI1F5 EGDT 7 AT U XA
HAMBBIMIEZES 4 RoA L ICii#k SNz EGDT 7 A3 Y XA %757, Y U+ EDT iz, 3
R & LCOIRTZ VT 52 A, IBEMA L L TOIMKEALESESEN TN ER EDERNH D,

LEH NN, Ehic, WEMY 3 v 7 0%
IE. KW Y v > MLGE OB AL 5 ks = E
HREFIZE Y. Scv0, IZEfE & 720 55, Scv0,
KX 258 L ERE D56 b Rk EAH
IXEETH D Z LR S 4L, BUILEE B O 5
BHHERE L LTWhT LHBYTRVAD LItRv,
ICU IZRWTHEIARIMIEL 2 Lz BE T, Ak
EOEREHIE &, K FEEW EAEO=20%) %
LR OB BRI A AN T A (early lactate
directed therapy: ELDT) ., [f#s A& ORECE 4
F1% (43.5% vs 33.9%) kT B A REME R E N
TWD O —J5. 300 il o> FsiE B e/ B e M
3 v 7 BEITH L, #IHERE O BRI LR A8
(2 FEEILAN T 10%EL B R) &L Scv0,(=70%) &
FRHBICTOHBATHKRLEZ L Z A, EMaTHRIC

TR OAIRD 5 T2 (23%%F 17%) & DHE D H D 17,
BT O TIL, 6 R LA O FLERfE DO IE A1,
HEIHEOBRKOFHINFTH D ¥, AR,
ML H A5 & AR AT 2 5 2 A b DR fili
RTPETHY ., #HEHEEfToTd—NLD—D¢&
FTHZENARTHA 5,

M OEBRFEENCE U T, SR E ORI 28 8)
%01z LTz stroke volume variation (SVV) 1Z. <10%
MIEH T, >13% DG REA L 2 RET 5 Y,
7272 L. RENRO R WRETER R T O 2 IEHE
REIEDRRERD Z LICEBERILETH D,
SVV i3k B iz & 2 RKn iz 745 Z & T,
AW O REHEETIZ L TES, —75.
BIRBORMELSOH DN T + —< > ATEH
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Initial hemodynamic management of septic shock
~where is and how to get the goal ?

Nobuaki Shime*

*Emergency & Critical Care Medicine, National Hospital Organization Kyoto Medical Center, Kyoto, Japan

Provision of early hemodynamic and oxygen
transport of the key
components to improve outcome of the septic shock
patients. Since year 2001, importance of achieving
a goal in a context of early, quantitative
goal-directed therapy (EGDT) has been implicated.
Prompt administration of crystalloids such as
Ringer’s solutions by 30 ml/kg or 2,000 ml, in
combination with vasopressors represented by

resuscitation is one

noradrenaline, with referring mean arterial blood
pressure and arterial lactate level has been accepted
as a useful treatment option. Controversy exists,
however, regarding the type of fluids, utilization of
universal algorism including other hemodynamic
parameters, or vasopressors/inotropes. Avoidance
of excess fluid administration is also currently
debated. This concise review will discuss current
evidence on the aforementioned controversies.

Keywords : septic shock, hemodynamic management, early-goal directed therapy
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Changes in cerebral oxygen saturation during
pediatric surgery in patients with cyanotic and
non-cyanotic congenital heart defects

Nobuhiro Tanaka*!, Hideo Tokuyama*!, Yosuke Uchida*,
Yuji Morimoto*!, Tsuyoshi Tachibana*?

Abstract

The clinical significance of cerebral oxygen
saturation (rSO,) measured by near-infrared
spectroscopy during pediatric cardiac surgery has
not been determined yet. We therefore evaluated
the patterns of rSO, changes during pediatric
cardiac surgery in patients with cyanotic and
non-cyanotic heart defects and also evaluated the
causes of changes from the physiological data.

One hundred eleven children under 6 years old
who underwent cardiac surgery with cardio-
pulmonary bypass(CPB) for congenital heart
defects were divided into cyanotic and non-cyanotic
groups. 1S5S0, was measured every 5s throughout
the surgery. The values were averaged before,
during and after CPB. Intraoperative physiological
data were collected at the start of surgery(T1), 5
min after the start of CPB (T2) and 10 min after the
end of CPB(T3).

There were 58 patients in the non-cyanotic group
and 53 patients in the cyanotic group. In the
non-cyanotic group, the average rSO, during CPB
was significantly lower than before and after CPB,
and the mean arterial pressure and hemoglobin
concentration were significantly lower at T2. In
the cyanotic group, there were no significant
differences of the average rSO, among the periods,
although the physiological data, including the PaO,
and hemoglobin levels, dramatically changed.

The patterns of rSO, changes during pediatric
cardiac surgery with CPB were different between
the cyanotic and non-cyanotic groups. Various
changes of physiological data might affect the

changes of rSO,. The diversity of rSO, changes
may be one of the causes of the non-establishment
of rSO, monitoring in pediatric cardiac surgery.

Key words: cerebral oxygen saturation, pediatric
heart surgery, cyanosis, cardiopulmonary bypass

Introduction

Cerebral oximetry using near-infrared
spectroscopy is widely used in cardiac surgery”.
In adult cardiac surgery, recent reports
demonstrated the validity and importance of the
monitoring of regional cerebral oxygen saturation
(rS0,)**. In pediatric cardiac surgery, Fenton et
al. reported that the values of rSO, prior to the
induction of anesthesia predicted the mortality in
143 infants and children less than 18 years old”.
MRI evaluation revealed that postoperative cerebral
injury was related to lower rSO, during aortic
clamping in 62 neonates with surgery for congenital
heart diseases(CHD)®. On the other hand,
another study reported that rSO, values during
surgery were not related to early outcomes such as
prism III scores, days intubated and days in the
intensive care unit”. In a cohort of young infants
with CHD, the neurodevelopmental outcomes
measured using the Bayley Scales-1III at 2 years of
age were largely influenced by patient-related
characteristics, but the predictive values of rSO,
remained unclear®. A systemic review of the
literature on CHD from 1950 to April 2007 also
indicated that the data correlating near-infrared
spectroscopy findings with indirect measures of the

*Department of Anesthesiology and Critical Care Medicine, Hokkaido University Graduate School of Medicine, Sapporo, Japan

*2Department of Cardiovascular and Thoracic Surgery, Hokkaido University Graduate School of Medicine, Sapporo, Japan
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Figure 1 Representative intraoperative changes of rSO, values during the congenital heart

surgery with cardiopulmonary bypass.

Left: radical surgery for ventricular septal defect in a 3-year, 5-month-old patient.

The rSO, values dramatically decreased during CPB.

Right: radical surgery for atrioventricular septal defect in a 6-month-old patient

Distinct changes of rSO, values were not observed before, during or after CPB and the pattern of
changes was clearly different from the one in the non-cyanotic patient.

neurologic outcome and mortality were limited”.
Thus the clinical significance of this technique in
pediatric cardiac surgery has not been determined
yet.

We sometimes observe distinct differences in the
patterns of rSO, changes before, during and after
cardiopulmonary bypass (CPB) in pediatric cardiac
surgery according to the type of CHD, as shown in
Fig. 1. We speculated that the patterns of rSO,
changes during pediatric cardiac surgery were
different between cyanotic and non-cyanotic CHD
patients, and that this difference might contribute to
the limited usefulness of rSO, monitoring. In this
study, we therefore evaluated the patterns of rSO,
changes in the cyanotic and non-cyanotic types of
CHD during pediatric cardiac surgery with CPB and
also evaluated the causes of changes in the
intraoperative physiological data.

Patients and Methods

With approval of the Hokkaido University
Hospital IRB for clinical research (011-0199), data
from a database in Hokkaido University Hospital
with 111 children under 6 years old who underwent
cardiac surgery with CPB for CHD were
retrospectively evaluated. The patients having
extracardiac anomalies with more than minor
severity or associated cardiovascular anomalies
requiring aortic arch reconstruction such as aortic
coarctation were excluded. The patients were
divided into 2 groups according to whether CHD
was cyanotic or non-cyanotic.

Anesthesia was conducted according to our
institutional practice. Fentanyl and remifentanil
were supplemented with midazolam and
sevoflurane as tolerated, and neuromuscular

blockade was achieved with rocuronium. Standard
monitoring was used, including a femoral artery
catheter for measurement of systemic arterial blood
pressure and intermittent blood sampling and an
internal jugular catheter for measurement of central
venous pressure. The bypass circuit was primed
with bicarbonate Ringer solution with or without
red cell concentrates and/or fresh-frozen plasma.
A nonpulsatile roller pump with a membrane
oxygenator (Oxia, JMS, Tokyo, Japan) was used at a
flow rate of 150 ml/min/kg. An a-stat strategy was
used during core cooling. The techniques of deep
hypothermic circulatory arrest and regional
low-flow cerebral perfusion were not used.
Methylprednisolone (25 mg/kg) and mannitol (6
mg/kg) were given to all patients at the initiation of
CPB. Conventional ultrafiltration was used during
CPB and modified ultrafiltration, after CPB.

The rSO, was measured with an INVOS 5100B
(Somanetics, Troy, MI). After induction of
anesthesia, Pediatric SomaSensors® (Somanetics,
Troy, MI) were placed on the forehead according to
the manufacturer’s guidelines. After an
accommodation period, data collection was begun
and the data were downloaded to a storage disk
every 5s throughout the surgery for further analysis.
Average rSO, values from the start of surgery to
the beginning of CPB(pre-CPB), during CPB
(CPB), and from the end of CPB to the end of
surgery (post-CPB) were calculated. The minimum
rSO, value during surgery was recorded and the
total duration of rSO, below 45% was calculated.
The cutoff level of 45% for desaturation was decided
based on a previous report”. Intraoperative
physiological data were collected at the start of
surgery (T1), 5 min after the start of CPB (T2) and
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10 min after the end of CPB(T3).
of systemic arterial blood pressure and blood
sampling for blood gas analysis were performed
through the femoral artery catheter. Mortality and
neurologic complications one month after surgery
were evaluated.

Measurement

Statistical Analysis

Data were analyzed using SPSS (ver.17.0 SPSS
Inc., Chicago, IL, USA) and the normality of
distribution was evaluated using the Shapiro-Wilk
test. Comparisons of perioperative variables and
rSO, values between the groups were made using
Fisher’s exact test for categorical variables and the
Mann-Whitney U test for continuous variables. P
< 0.05 was considered significantly different.
Comparisons of rSO, among the periods and

intraoperative physiological variables at each time
point were made using the Friedman test. When
significance was seen, post hoc analysis with the
Wilcoxon signed-rank test was conducted with a
Bonferroni correction applied, resulting
significance level of P<0.017.

in a

Results

There were 58 patients in the non-cyanotic group
and 53 patients in the cyanotic group. The names
of the congenital heart diseases in each group are
listed in Table 1. The patients in the cyanotic
group were significantly smaller and had worse risk
adjustment for congenital heart surgery (RACHS-1)
scores (Table 1). The operation, CPB, and
cross-clamp times were significantly longer for the
surgery in the cyanotic group (Table 2). There

Table 1 Preoperative characteristics

non-cyanotic cyanotic P
Number 58 53
Age (m) 20(4-46.5) 7(2-16.5) <0.01
Body weight (kg) 9.6(5.9-13.3) 7.1(4.5-9.4) <0.01
Sex (%male) 43.1 52.8 0.34
Name of Congenital heart diseases

ASD 17

VSD 34

PS 4

AVSD

Incomplete 3
Complete 10

TOF 12

PA 6

TGA 8

TA 1

DORV 8

TAPVR 3

SV 3

HLHS 2
RACHS-1

1 16

2 41 22

3 1 16

4 12 <0.01*

5

6 3

Values are expressed as median (interquartile range) .

U test for continuous variables and Fisher’s exact test for categorical variables.

P values were determined using the Mann-Whitney

*: RACHS-1 scores were

divided into 2 groups depending on whether the score was more than 3 or not.

ASD: atrial septal defect, VSD: ventricular septal defect, PS: pulmonary stenosis, AVSD: atrioventricular
septal defect, TOF: tetralogy of Fallot, PA: pulmonary atresia, TGA: transposition of great arteries, TA:
tricuspid atresia, DORV: double outlet right ventricle, TAPVR: total anomalous pulmonary venous return,
SV: single ventricle, HLHS: hypoplastic left heart syndrome
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Table 2 Operative characteristics

non-cyanotic cyanotic P

Operation time (min) 162(134-221)  338(265-420) <0.01
CPB time (min) 83(64-112) 220(155-282) <0.01
Cross-clamp time (min) 43(18-59)  105(75-131)  <0.01
Temperature management during CPB

normothermia 28 5

mild hypothermia 25 19

moderate hypothermia 5 11 <0.01

deep hypothermia 18
minimum rSO, (%) 44(38-49)  40(33-50) 016
total duration o £SO, S e A

below 45% (min) 0(0-3) 1(0-17) 0.05

Values are expressed as median (interquartile rage). P values were determined using the Mann-Whitney U
test for continuous variables and Fisher’s exact test for categorical variables. *: Temperature management
was divided into 2 groups (normothermia and mild hypothermia vs. moderate and deep hypothermia) .
Normothermia: The nadir of rectal temperature during CPB was above 36°C. Mild hypothermia: 32-36°C,
moderate hypothermia: 28-32°C, deep hypothermia: below 28°C.

Table 3 Average rSO,

Pre-CPB CPB post-CPB P1
Non-cyanotic 78(69-84) 62(57-62)* 73(64-79)* <0.01
Cyanotic 63(54-75)  66(59-73) 67 (57-77) 0.09
P2 <0.01 0.17 0.04

pre-CPB: period from the start of surgery to start of CPB, CPB: period during CPB, post-CPB:
period from the end of CPB to the end of surgery

Values are expressed as median (interquartile rage) .

P1 values were determined using the Friedman test among the periods.

*: significant against pre- and post-CPB by post-hoc analysis

#: significant against pre- CPB by post-hoc analysis

P2 values were determined using the Mann-Whitney U test comparing the non-cyanotic and

cyanotic groups.

were significantly more incidences of moderate and
deep hypothermia during CPB in the cyanotic group
(Table 2).

Table 3 shows the changes in average rSO, in the
non-cyanotic and cyanotic groups. The average
rSO, during CPB significantly decreased compared
to the pre-CPB values in the non-cyanotic group.
After CPB, the average rSO, increased although it
did not return to the pre-CPB values. On the
other hand, there were no significant differences in
the average rSO, among the periods in the cyanotic
group. Average rSO, values at pre- and post-CPB
in the non-cyanotic group were significantly higher
than in the cyanotic group. The minimum rSO,
values were not significantly different between the
groups, although the duration of desaturation was
significantly longer in the cyanotic group (Table 2).

Table 4 shows the changes in intraoperative
physiological data in the non-cyanotic and cyanotic

groups. The mean arterial pressure and hemoglobin
concentration at T2 were significantly lower than at
T1 and T3 in the non-cyanotic group. In the
cyanotic group, the median PaO, value at T1 was 55
Torr, which corresponded to 86% of SaO,. The
values of PaO, increased to the level of around
100% of SaO, during and after CPB. The
hemoglobin T2 was also
significantly lower than at T1 and T3 in the cyanotic
group. No patient died or had neurological
complications one month after surgery, although
one patient in the cyanotic group had seizures 1 and
2 days after surgery.

concentration at

Discussion

This study demonstrated that changes in average
rSO, values before, during and after CPB in
pediatric cardiac surgery for CHD were different
between cyanotic and non-cyanotic patients. For
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Table 4 Intraoperative physiological data

T1 T2 T3 P1

Mean arterial pressure (mmHg)

Non-cyanotic 51 (46-59) 39(30-48) * 47 (43-50) ** <0.01

Cyanotic 47(43-51) 42(36-53) 45(41-52) 0.21
PaO, (Torr)

Non-cyanotic 167 (119-224) 384(341-446)* 368 (244-434)**  <0.01

Cyanotic 55(47-73) 384(359-434)*  224(80-395) ** <0.01
PaCO, (Torr)

Non-cyanotic 41(37-44) 37(35-41) * 46 (40-51) ** <0.01

Cyanotic 42 (38-49) 36(32-39) * 43(37-48) * <0.01
Hemoglobin (g/dl)

Non-cyanotic 10.2(9.4-10.9) 7.4(6.5-8.1)* 8.6(7.2-12.9)* <0.01

Cyanotic 12.8(11.4-14.4) 8.5(8-9.6) * 12.7(10.4-14.3)*  <0.01

T1: at the start of surgery, T2: 5 min after the start of CPB, T3: 10 min after end of CPB

Values are expressed as median (interquartile range) .

P1 values were determined using the Friedman test for comparison of T1, T2, and T3.

*: significant against T1 by post-hoc analysis
#: significant against T2 by post-hoc analysis

the non-cyanotic group, the average 1SO,
significantly decreased during CPB, whereas no
significant changes were observed for the cyanotic
group. Average rSO, values at pre- and post-CPB
in the non-cyanotic group were significantly higher
than in the cyanotic group. In addition, the total
desaturation time of rSO, was longer in the cyanotic
group. However, no patient died or had neurological
complications one month after surgery in either
group.

The cerebral metabolic rate for oxygen (CMRO,)
is calculated as

CMRO, = CBF*(Ca0, — Cv0,), where CBF is
cerebral blood flow, and CaO, and CvO, are the oxygen
contents of arterial blood and cerebral venous blood,
respectively.

Because oxygen content( = 1.34*Hb*SO, +
0.0003*P0,) can be approximated as 1.34*Hb*S0,,
CMRO,=1.34*Hb*CBF* (Sa0,—Sv0,) where Hb
is hemoglobin concentration.

Sv0,=Sa0,—CMRO,/(1.34*Hb*CBF).

Assuming that 25% and 75% of blood components
in the brain exist in the cerebral arterial and
cerebral venous vascular beds, respectively 1, rSO,
= 0.25*Sa0, + 0.75*Sv0, = Sa0, — 0.56*CMRO,/
(Hb*CBF). Therefore, rSO, can be expressed as
a function of Sa0,, CMRO,, Hb, and CBE

In the non-cyanotic group, the average rSO,
significantly decreased during CPB. Similarly, the
mean  arterial pressure and  hemoglobin
concentration during CPB were significantly lower.
Although the development of cerebral vascular

autoregulation is still controversial, it has been
reported that rSO, can decrease in parallel with
decreasing mean arterial pressure throughout
cardiac surgery in infants and small children under 4
years oldW. Accordingly, the decreases in the
mean  arterial pressure and  hemoglobin
concentration during CPB might contribute to the
decrease in cerebral oxygenation. Moreover, the
changes in the average rSO, in the patients with
non-cyanotic CHD were compatible with those we
previously reported’?. In that study, changes in
cerebral oxygenation were continuously measured
in 16 VSD patients by using another type of
near-infrared spectroscope (NIRO 500: Hamamatsu
Photonics, Hamamatsu, Japan). In 15 patients
without complications, similar patterns of changes
were observed. That is, brain tissue concentrations
of oxyhemoglobin decreased during CPB, whereas
there were no significant changes in brain tissue
concentrations of deoxyhemoglobin.

Although there were no significant differences in
the average rSO, among the three periods in the
cyanotic group, general physiological data, including
PaO, and hemoglobin, dramatically changed.
Moreover, more than half of the patients were
managed under moderate or deep hypothermia
during CPB. Some changes might contribute to
increased rSO,, whereas others might decrease
rSO,.  Accordingly, these mixed physiological
changes might offset the changes in the average
rSO,.

Average rSO, values at pre-CPB in the
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non-cyanotic group were significantly higher than in
the cyanotic group. Fenton et al. reported that
baseline rSO, recorded prior to the induction of
anesthesia was lower in the L—R shunt without
cyanosis than in other types of cardiac physiology®.
On the other hand, another study reported that rSO,
before surgery in VSD patients was similar to that
in healthy children and that it was significantly
higher than in other types of congenital heart
disease'”. Our results largely supported the latter
findings.

In a study examining the changes in rSO, during
infant heart surgery for TGA, TOF and VSD, the
average rSO, during CPB was higher than that at
pre- or post-CPB even in VSD patients, as for
patients with TGA or TOF”. That result was
inconsistent with ours. One reason for the
discrepancy may be the difference of temperature
management. In that study, even VSD patients
were managed under deep hypothermia, whereas
mild hypothermia or normothermia was used for
more than 90% of the non-cyanotic group in our
study. These findings suggest that differences of
the CPB management strategy affect the
physiological changes, which influence the patterns
of rSO, changes even if the type of CHD is the
same.

One limitation of this study is that many kinds of
CHD were included in each group. A prospective
study will be necessary to evaluate the changes and
their causes by focusing on targeted CHDs.
Another one is that the time interval between the
average rSO, and physiological data was different.
Accordingly, there is a possibility that the
physiological data did not reflect the changes in
average rS0O, values. However, what we wanted to
know most in this study was the patterns of rSO,
changes before, during and after CPB. The limited
rSO, values just around the time of physiological
examination may not represent the values during
the entire phase. To further evaluate the
relationship between the rSO, changes and
physiological data prospectively, the establishment
of more time points will be necessary. Third, we
evaluated only mortality and neurological
complications one month after surgery as outcomes.
Thus, further prospective examination of outcomes,
including long-term ones, will be necessary to
evaluate the efficacy of rSO, monitoring.

In conclusion, our study demonstrated that the
patterns of rSO, changes during pediatric cardiac
surgery with CPB were different between cyanotic

and non-cyanotic CHD. It is suggested that various
changes of physiological data affect the changes of
rSO,. The diversity of rSO, changes may be one of
the causes of the non-establishment of rSO,
monitoring in pediatric cardiac surgery for CHD.
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Hypothermia after accidental intrathecal
administration of high-dose morphine

Shinya Kanazawa*, Ryu Okutani*

Abstract

Although it is common to administer intrathecal
morphine for relief of pain associated with cesarean
section, persistent hypothermia is a little-known
adverse effect of morphine
administration. We report a case of persistent
hypothermia after subarachnoid anesthesia during
an elective cesarean delivery. The mother received
subarachnoid anesthesia with 11 mg of hyperbaric
bupivacaine along with an accidentally high dose of
1 mg of morphine. Shortly after delivery, her
temperature was 36.1°C, decreasing at 2 hours after
anesthesia induction to 34.0°C, in spite of active
warming. At the time, the patient was heavily
perspiring, and reported feeling hot and nauseous.
Since the symptoms were suspected to be due to
subarachnoid morphine, 0.2 mg naloxone was
administered intravenously over a 10-minute period.
Immediately  after =~ commencing  naloxone
administration, the patient felt cold and began
shivering, her body temperature returned to 35.5°C
after about 1 hour and did not decrease again,
following which a stable course was observed.
Delayed and persistent hypothermia attributed to

subarachnoid

accidental  high-dose  intrathecal = morphine
administration was reversed with naloxone
administration.

Key words: hypothermia, intrathecal administration,
high-dose morphine

Introduction

Intrathecal morphine is commonly used for acute
postoperative pain management, because it provides
effective and long-lasting pain relief. Especially in
parturient women undergoing cesarean section, a
small dose of morphine is often given as

subarachnoid analgesic. While the well known
side effects of intrathecal morphine include pruritus,
nausea, vomiting and respiratory depression, there
is scant information available regarding persistent
hypothermia. We report persistent hypothermia
after subarachnoid anesthesia for elective cesarean
delivery in a patient who accidentally received a
high-dose of intrathecal morphine, which was soon
reversed by intravenous administration of naloxone.

Case presentation

A 32-year-old woman (height 154 c¢cm, weight 56
kg) carrying a single fetus was scheduled for
elective cesarean section at 38 weeks of gestation.
The pregnancy was uncomplicated and there were
no particular health issues. Previously, the patient
had uneventfully undergone cesarean delivery twice
because of cephalopelvic disproportion.

Upon her arrival in the operating room,
subarachnoid anesthesia was induced through the
L3/L4 interspace with administration of 11 mg of
0.5% hyperbaric bupivacaine (2.2 ml) mixed with
morphine (1 mg). The surgical procedure was
completed uneventfully under subarachnoid
anesthesia. A healthy 2,828 g girl with Apgar
scores of 8 at 1 minute and 9 at 5 minutes was
delivered. At the time of completion of the
surgical procedure, the general condition of the
mother was stable, including vital signs and an
axillary temperature of 36.1°C. However, within 2
hours after completion of surgery, her axillary
temperature decreased to 35.0°C despite an
ambient temperature of 25°C. In spite of active
warming with a forced-air warming device, her
temperature continued to drop to 34.0°C over the
next 3 hours. Interestingly, the patient was not
aware of hypothermia and instead noted that she
felt hot and was perspiring profusely, which required

*L2Department of Anesthesiology, Osaka City General Hospital, Osaka, Japan
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frequent changes of clothing. The other measured
parameters at this time were blood pressure of
89/46 mmHg, heart rate of 57 bpm, respiratory rate
of 9 to 13/minute, and oxygen saturation of 93%
while breathing ambient air. Hypesthesia in the
lower extremities nearly disappeared. She also
complained of nausea without vomiting. We soon
performed an investigation of the anesthetic record
and ampoules used during the procedure.
However, 1 mg of morphine along with 11 mg of
hyperbaric bupivacaine was noted to have been
injected intrathecally through the spinal needle.
Suspecting intrathecal morphine overdose due to
the hypothermia in association with other
symptoms, 0.2 mg of naloxone was administered
intravenously over a 10-minute period. Soon after
starting the naloxone injection, the patient felt cold
and demonstrated extensive shivering, while her
axillary temperature rapidly rose to 35.5°C over the
next hour. Nausea and respiratory depression
subsided thereafter (Figure) .

The patient was monitored carefully after
rewarming. No severe pain was noted and the rest
of her postoperative course was stable.

Discussion

The use of intrathecal morphine for postoperative
pain relief related to cesarean section is becoming
increasingly common. Although the number of
reported cases of hypothermia due to intrathecal
morphine injection have been increasing’®, it
seems that hypothermia associated with intrathecal

morphine is less recognized. Ryan et al. described
a case of persistent hypothermia after subarachnoid
anesthesia using intrathecal morphine, and
reviewed another 6 case reports”. They observed
that all the patients had symptoms of nausea and
diaphoresis, and none shivered or felt cold. The
dose of intrathecal morphine in those cases ranged
from 0.1 to 0.25 mg. In contrast, the present
patient was accidentally administered 1 mg of
morphine via the subarachnoid route. In current
obstetric anesthetic practice, such a large dose of
morphine is rarely used because of the possibility of
severe side effects, such as respiratory depression,
nausea, vomiting and pruritus. Therefore, much
smaller doses are generally given for such a
procedure, with 0.1 mg being the standard dose
given for postoperative analgesia at our hospital in
these cases. Different from local anesthetic
administration, the use of epidural or intrathecal
morphine, even at a large dose, has an extremely
limited effect on the cardiovascular system, and
rarely causes hypotension or bradycardia.
Subarachnoid anesthesia itself can induce a
decrease in core temperature. However, a recent
report by Hui et al. of a randomized controlled trial
of 60 patients undergoing cesarean section suggested
that even a small dose of intrathecal morphine (150
4g) may intensify hypothermia®. However, they
only assessed intra-operative hypothermia, while
several other case reports have noted hypothermia
following administration of intrathecal morphine
that occurred more than 1 hour after the operation,
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Figure Changes in temperature and respiratory rate during and after surgery.
Body temperature began to decrease after surgery and returned to a normal range soon after

intravenous administration of naloxone.
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most of which were resistant to the standard
treatment for hypothermia'®®. Several mechanisms
may have been related to the hypothermia in our
case. One possibility is a lowering of the
temperature set point of the hypothalamic
thermoregulator, as indicated by the absence of cold
sensation and shivering at a axillary temperature of
34°C. The appearance of a cold sensation and
shivering immediately after naloxone administration
supports this notion. Nevertheless, the effects of
morphine on the thermoregulator in the
hypothalamus have not been clearly defined.

Hess et al. suggested a possible beneficial effect
of lorazepam on hypothermia secondary to
intrathecal morphine”, while Ryan et al. noted the
possibility of using lorazepam as treatment for the
hypothermia and also described the role of
GABAergic substances in thermoregulation®.
However, the mechanisms of these effects,
especially in humans, remain unclear. ~Wishaw
reported a case in which the patient was
intravenously given two doses of 0.1 mg naloxone
for hypothermia associated with subarachnoid
morphine administration. Within a few minutes,
their patient began to feel a severe chill and shiver,
following which her body temperature returned to
normal within an hour”?. Furthermore, Sayyid et
al.¥ reported a case in which 200 ug naloxone was
intravenously given, and a separate dose of 200 g
was given intramuscularly, as a result of which the
patient’s temperature began to increase over the
next hour. Furthermore, the patient remained
pain-free following naloxone injection, without any
complications®.

In the present case, we were also able to use
naloxone to treat the persistent hypothermia
induced by subarachnoid morphine without serious
side-effects. Our patient felt cold and shivered
temporarily following naloxone administration, but
did not complain of pain and felt better soon
thereafter. Rebel et al. found that high-dose
intrathecal opioids combined with a postoperative
intravenous naloxone infusion provide excellent

analgesia and control the opioid side effects. They
utilized an intrathecal administration of about 1 mg
of morphine combined with approximately 50 ug of
fentanyl, then started an intravenous naloxone
infusion postoperatively at 5 ug/kg/hour, the infusion
being continued for 22 hours, and noted no serious
side-effects of the drugs, although this analgesic
technique remains to be established”.

In conclusion, it is important to recognize that
intrathecal injection of morphine can cause hypothermia.
Appropriate monitoring is recommended, and
timely re-warming and use of naloxone should be
considered when hypothermia occurs in such cases.
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X720 o To (BREIRE D 30%) . IHERESFHIRICE
FAREEPZLZOOED LR > THKIELD ESC T
%, Bl AHA ZHIFT RER EFbhTncik
A ELIELERERPTITBE LS5 >Tn5,
F OB & UTHHIZHRE L 72w oid, ESCix
HBELZEM LIZAEHBIMMOFEE I VLN LT,
F DT DITENZEINT B R RIRR « PR
ZBELTVDDOTIHARWL EEbS, BN
FHITHIBREED - To DX, Hiflnl o ESC THEHE LTz,
SE T FEZERE OO E R D B IE AR 2SR A HEH
THLEVWIEY Y a L Thote, T OHHIL, H
RBH—FBITOL 7 F v —Ti<, BEREANDA
77U =it ER EN e 0E K O EALHE B RE: &
FHILTREZ Y TRIET S LN BRE LT
Wz, FEIHDIRD OUEIZIZ, 50~60% L2720 5
TRIEBEEMN, FHORBITIE 80% &k % 7z, TR
BB LABRNRLHMEEDD LS 5 < H
BENTZHBENREY Y3y LR BNz, 20D
fiz b, ESC Tl DEOMHNITRL LTe 7 — &,
BHEOTA TTERE, FHTEWANIT L - THi®R
bty ar Rl BEELIETLNTNS,
ESC oFi#ino 3 —um v 0L, R CR#OZE LS
WHADKRE L HERD LRERICEZ LT NI
CHHEBOOEOLD LR, A DENKHLT
HoTHLEREZREUSHDIABOEELIETE
BOFI—a vy RELTEHOZ LTHY., Hho
F—F T DR T = TRBEREHELT SIM
LRITH D, iz, ~“kvaFicix, 3758
77 VT (BE2), Fo VAR E—EIZEin
TENATFRRIERNT D DT, WX 7T A
afEE. VKD A8 S —EIERR L, Mk
ualr—va O THRERL XVOEEI
BMTED, ZARBHIZLY, DLk 5RVE
— X =B FICHAP )X TERDOTIERNY
72595 h

B, 2017 FDO ESC ixE¥db A\ rkrFTO
BN T EENTVWD DT, 44 ESC ity
FEDTF DIz DRI W Dt Lz, ESC
AR Ra Ry arvker X —2nEE Y
Bz, Nk uFicBRb5d. Ay IRV A,
VA= REEREDETOLBIIFNHY., &
LRI TR DT VIRIEEA ERN,
AHA @ X 57287 1 %&KRI9 235508 23 it
Snnkd, FEAEDOARSERZFEHT S,
N FTIEATAREE LS X 7
V—%FHTB L, 30— HWIAND, k
e, EOHTOBMETD, FFITT SITRIC
725 DT, Abstract 25 Accept SNz HTEB721F
BEOIZFRZELRNE, =7 aVREIP-D,
SN L TOH R GENRT L LB

STV TEDOTHBENZEE I, BFIZBELT
BZTHEMER SN, RS R, B AN
BERARTY T AR afREBEZR EIZHAND
HEIZE LAV, DNONEBEETLE S,

SR OBR . 2 TOIENE RS KILE
HizBizz Lz, A% 10 W2l E ESC izshnL
T, HIFRRXLEDOIARILBIMEDIERIIC
TP 72 I o> TWABM, [WIT LB WIER 51X
MRV EEX LHE X 2K T, Hot Line X° Live 72
EDAf Y Y 3y (BE 3 TORLOEKIC
JFEEND L5 THD.20 L Loy 3 vn
RIS D720, EDv Yy a3 2lE#HT 5
DOWEIFNHT L DR TIZAR W, ESC 23Mth e
IR TR L TE B AT AV IT, 2K
PNZRGZ2B DD DINET A T L THD. £z,
AHA L[akk. @#id. EHZBT S5 (ESC
Congress News) /&3] 3k U 7z {5 EH O Follow 12 S 1%
D, 3 HEH® News O—[IZid, A¥EE TR
H Z2 40 72 #i3% (LCZ696) DihER (PARADIGM-HF)
ERBA KA IS Tz, LCZ696 i,
ARB(NAH A2 FIOT 4 FR_0) ex 7Y 5
A4 T URHES (BNP 2HK) OFHEEILEW T
BB, AREIN, BEFEEELINTE R ACE
RHE2 3 0 BB B R T O LT % 20%L)
LEEZ S L0 B REFERBRE SN
B, fTEEEE VRO > To A IR D
—ET BN LE X b, TR~ DBER T
NBPETH -T2, BaTHo7z0ik, [FHDHK
MIZO 20 LNESHIZEBRERTWEZERET
Hole, DRI L UTOREMRREIL, 24
WOXEMZE T —<DOLDOTH BN, ZORNE
ZHEE LTz R Bk NECTAR-HF) TiZ. 2%Eh
Rl A BERE, EB)T 4R AE. NT-proBNP 72
CICHEBRUEIRD b oTe, BREEE
BAXPLTWL T, &0 EY) gk,
XV EEREE. X0 B ORI T RITE
HbED LS aEEMIC iR Lz, Zofhicd,
HORETFHENTNEZ L TH DA, HEUL
TVER % 3 D Ivabradine 2322 E LB R B D T
BEUEIRRP S THBHER L. W2PD
Negative Results $ Hiz iz,

2011 4ED ESCIZ 31 4E5 0 1T R TORAfE L 72
STeDd, T OROSMEBIIERER & 72> T
%o SR I ORED ESC iE. 50 4E2L EBAfEAS
R ofermy K (2015) & v —=< (2016) THH
Lo THBY, EHRBMETHATIDZL
BPREND, 5%, HAROEHTE WA T
5, 3—u v RO TIEAL K DBEHIBENRR S
nNadZ LEMRFELEN,
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XL ®ic

X 20136 AXVT AV HDOT A F TR
ICHFERE %% L TWE T, KR¥ERE TIXIUN KRG
BREFNRL 22 D R RIS O FERIZB N T, &
MEZR BRI A BITRBT DA DL =2 -7 >
VAT UVRBLUOBIEA L ZAOBRENZ DN
TOMRIZHEFEL TOE Lz, BIIERFLTND
WMRBDORATH S Dr. Curt Sigmund 1%, KPIL
SV-T UV TV RO E#EL T D%
HDO—ANTH VY., FITKFEBEEDRED S OWFZE
BARARZHZELIEZNEWS BnazffoTn
% L7z, Dr. Sigmund & OWIEHAHEIX 2012 4E 4
H. REBERICY VT 0 =d Tirbiv iz FEER S
ROBKIT, BEMEEICBIEN L, TV N
TeREC L7z, [F4FE 11 Hize ¥ ¥ A TO AHA
Scientific Sessions ZMDT=HT AV HHIEEFT
SRRz, FORTRA K7 BATEEODICT
AFTNENDTRERAANE Lz, HPFOX
W23 20 EABEZzDZuY B AnE, &KiR 0 B
HBZOTAFTUV~OBEILE THEPL-LTT
A, Sigmund FFEBD A L R—Z & THLEN
EZIFANTINE L, MIZTARI—F 17
TRERTOWFZEERREEIEER L. ZDH%IT Dr
Sigmund 1ZE D71 ¥ = 7 Mo TR
TECHPE LT NELE, ZLT. FEED
AU NRN=25 b FRICEHOMET — <07 — X

ﬁ\*

®

2R BENRDHVE L, EoSuyd=s
rd ETHHEEPOREAITHY., Ho WO
C—HBPBEE L, 2N 58P HABRS, 3#
WIZLTEHOBMEZZITRAZ L1 EL
7o

T A F U RZEZERIZONT

TAZTTRZET A F TN TRINTIERIL S
T R2T, EXERE2ETe 11 OFEEr LS
TWET, BEMEIITTHHFEINDIRE LD
T, EERIIALFREMRD 5 Bk 10 ALowf
WEELEZHTWNET (2013 US. News & World
Report) . BRI OWIFEMEER T AR L TRV,
A BRAEROBMMNEEERE LTHEEL TV E
T(EELD. L0 LWEI ZREETH 725,
F/2T A ) B OEB~DOMNEDOTZDN, T
5ATOMZE RS Tl T8RS ->THnET,
BWfRE I IT L& R L, Mk oBEixd
RIENDTE, TH HITRILHNEZ DIk
BT REBEO X 5 It B X E Lz, HEDOK
FIRBEITT A A TN TR b ENR TR L L TH
LBNTRY., BFRGE Z¥—%281e% < OBEER
MEK 0 MLINIZT v 7 A LTnET,

TR MEB DO ZEZIZB W TIZ, AHA ©
President % ¥ 7z Dr. Francois Abboud %1% U %
% < OWEEDIHFR L TR Y .. FRiz Rtk
B - AREHHIE OWFE 0 81X T A A U REEOWSEE

BEE1 7TAFUREERIBUIE
(7 A A7 K5 Website X W 5|H. https:/www.medicine.uiowa.edu/about.aspx?id=32)

*Department of Pharmacology, Roy J. & Lucille A. Carver College of Medicine, The University of Iowa, lowa, USA
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BEHE2 WEBEALAN—(Erb 6 HHNEE, 55 5 FHEM Dr. Sigmund)

HDEINET A AT RETHEERBA TR EN
ZORHOEGNIRE LS BboTWVET, K%
T HORPEAE BRI OWFIE 2 b D T FA T & - T,
ZZIEEESIFERED “A—R=2F =" bk
FEHLTWBREE STZDTY, LT, BIED
TAFURAPZBITDEIMENTED & v 7%
B TWNWBD DM Dr. Sigmund T,

Wiz >N T

Sigmund FFZEE D A > N—i% 15 AFRET. 5
HRARZ 6 N, 44 N, ZFOMIFHZE=RE
DWRERTF V= vy LV REDAZ Yy 7T (B
H2), MIEEBEOAN—F,. TAU I ANTDE X
D, TIVN, RY =X EdhEkigEe, 7
T (AR, hE, ZA). T 7V A=,
FAV ) T)HEEETHATT, BLWZ &
2. RARKZ 6 ADHH3 NiZHANENWS Z &
DY, BHRRTREBILR UL ENTEE
Uiz BRIRBEIOKIFHIT, RHTH “Bik e
L7eifges” LI RE S BARDFAKRTT . M
1EDOSRI—F 1 7Tk, BERE 1L AREHS
DOF — R &3K L. EBR 2 R TEhico
WTHMLTHWET, ETHHARDEWN., BELW
=T TTTR, BEHDODLNHE LK
MTT. £/, RO HZ T TRMOWERE

LOTHEDIEFE TS, TEEROEBRIIR DT,

DRI HM AL RITIT -0, T InT
AT T ERDIDITT 4 ATy ¥ a viZHin
0452 L HHENTT,

Sigmund FEEOREH E LT, P IV AV =
VI AOEREREELTHET, fERIE
Cre/loxP ¥ A7 L EHNWTE £ Lk, i T
CRISPR/Cas9 ¥ A7 A&~y AERIZ S
RYHATHET, £, FEHR7e Y =7 MIK
EL BT 2 ITA—=7H0. 1 DiFdREEDImL
JE - ARHTARICBED D22 T, b5 1 DidPikl
JRIBIERB X OB IREAL/ER 2635 PPARS
(peroxisome proliferator-activated receptor o) DA
BTT, OWETu Y =/ ME, T - RHFH
BT DAL =2 -T v IVF T v R, F

ICHIEN L =2 DRENZONWT 7+ —H A%
TTBEBY. KREBETOMIELHE LT —< T,
BEMIIZMBAL =Y ) v 727 v X%
ANWT, MESPHAR - JRE. R 202
L. 52T b ORIB OZEA OFF R %
fFoTWET, Zo7adxs N T, K%
TOEBRTERLET v N O ~OMEEA
2B (microinjection) DEA 72 &, Heik72F2r /) v
NIRZHLTHHEIL->TNET,

ST, ZL OHAANHAREENREKCHZ L LRV
TN, FEFEOHFIIHEL WS DTY, renin D
BEFTAVITIE Tv=y) 2iEIBEES. »
ZATELTERE VR (T xrV) ] LHEL
TWET, LD L S5O ETe Y =7 D
¥ —U— RKiZHMMEAN L = (intracellular renin) T
TR, IhedsiciE. Tv=2] 2 TUx
VIERELRLITTITWITRNWS 2z, TL] & R)
DOREPBOZTE > TELIRELWDHDIZRY
T, ALEVFEO XL S RNEFIZRVHLRD Y
FRAN, BHOOWZEF—T — RRFEF LIz
LWVWHDITFENBDT L, IEETHaIa=
r—vavix, A= —EEacHNT<h
TWBOTHRHZHIEIZIZZR > TOERAN, fhl
LEEERA T4 TAE = =T W ATZLD
HEEEBEWD 0. BNADITERNRHVEL
2o SR, WEER DN RIREO—DOTY,

THEMOL 51T, 7 AV I OFEBEAZEICR
Wik, Effi% e 4> M.D. ¥ 721X M.D.. Ph.D..
B D VIEIER R 2R e 7e vy Ph.D. S EEFZEE
Lo THWETR, IOFEZEDORATHS Dr
Sigmund IZ#% & T, ZD7H. FAOWIERIZE
WCHIRDOFRERH D Z 2 13d v /A . TR
WEHE & L TEIROM#EEZD L THHER Lz
LEZ TA XU REZOMEZRNRIEIIT RN
L. BT 1 EIZEBRERNEIORRIR D& 2 F—lzH
T 22NN THWET, ZORMS £z,
AT OR TORUAZRKRR & L ThE
iFCcnEd,

WFZEEh B OB SRR T, Sigmund
MRBTIX, FIZ 2 >OEACEERBA L Tn
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E9, mIMEMFRIZBT Db BEERPRO—D
T&» 5 High Blood Pressure Research Scientific
Sessions (HBPR) &, A:#722BR 8 D & 2222 N fE
L THT 9 KEIFE424 Experimental biology (EB) C
T WE4E 9 Qi r 7o v AaThfgsnr
HBPR Tid. FAbBERELRT IR 2 NS,
H#EZ &1z New Investigator Award %\ 7272 <
TEMTEE L. 4403 AKRIZIZEB THiE
BREROTETT, FRBINTHA T OWFFEE D
LRERBERAEVWEESRWEATH 5 LFE
2, BHLTWABIMT E > Tk, BALLRIRL
DREHIZHRTEDIRRLERDITCD., WNETF
R=yavihkhoTnET(EE3),

TAF T TOEEIZDONT

Mowa. Not Ohio. Not Idaho.] Z® “7 XU H v
Ta—r7 BRT ok, TAFUMIET AV A
NIZE > TEZHNRRDEN A FIHLT A
ZRMERMEZ BN D) LD X 5 TTDT.

TAZTTMNPLHDELT AT VT 1 TOER
WZOWTHHEMLETE D,

TAZFTMIE. RFEEBLCREEOEL LD
HIZH LTV “American Heartland” & B
ENAET A HhlERICME L. byEra A
ERRBREDPTTT A hOEELZLZZT
WET, FEBiZ, SROHEP DS 15 MFLEHETE
WL, REFTRYORyERaIME, EZET
BIENRDRERERZRDZLENTEET, 1989
EDrE Y - aRF—FiEMkE [Field of Dreams |
OHT, huEraVMEYYBIZ R EES
AR=U=0HV ETHE, ZNET A3 T MR
BHBITEbhTwET, BiITiTE< DA—R—
<=y FC.ERLWRTER Y 5~6 K% 1
RATRE CHAT D Z &R TE T, BARIZER
TH V) MEEBMENT A B TER, T4 4T
MTIEhERITRENSF X ) — VR
STWDBTY), =X ) —VDREC>T=H Y Y on
LR THIEENTVWES, hyERaLR
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T, REDLED TEEMIZHRITL NN
LEXET.
TAFTUREZOHDTAZT IS T4 IETAF
TIMOTEMET, NEEH 7 7N (80%LL EA3H
N, EEOTH ZEH I ERE ANDIZR 15 TAT
To ZD 5 HLOREDINBT A T KK E
HXDFER SN AZ Y T THY, T4 LTV
F RN E LTSN TWET, BRITIE
Wz <, KEFFOBEIZ—ELHIZLTWE
FhAo JUEIZONWTIE, BIZFAALY HHELLIK
1R 30 2 TREY ., £33 - LKETTY, R,
B2 L CRIIOXITHIZDWEY — X v DA ITH
ELL RizgEL . RiE~AF A 10~30 FDOHAT
L7z, W2 EDTHFZETDLZ I DHANICE ST
iE. ZAOBIRLELHMETEERRRTTOT,
KE T, FRHFIZHEUATEEY, ETH
FSOHEVAELTELAZEY D LE L, Blho
ANZESTERB LR, ATEECEZTSZ
LiIZHFEVBRNESTT., LIL. L0EIPNVH
(LIFV - THEIR 0 R 12X, B Z L
- WA T =2 LTS EHDO ND%E%
HizL%xd., Bidb=—2 A1 208Micky. &
THHBEL, WX I THL T B WE G
HVET.7H 4 HORIHLE I ERBFEKIT,

W< RDDERES TIRFPEENPSL A X — LT
E L. FRHCHIM o e BB IZH D EREA D,
TAYVHY 7Y RAR—ABIZLDETITAF
TREDAR=YF—LIANRRD 0 IGED K
Y B0 9,

TDOESITTAZVIE. WilNLENZ &, B%E
NIz &, ZLUTEICHMN. oo RN &
b, BOLUTHIRICERIATE 5, H¥ok
OOREREFREEZATL2HO—D2FK LA
WET,

Bbbvic

WFZERE 22006 200 U T 5 etk - Beffins, 44
DOFERETIZE, BRIR~DIRH. &X HOFRRITO%
NHZ LIXMENDY FHA, I HITE. 20X
5 TR LT ANE OJE o3 ks, NEBlOREE
WCHGTHTHAH ERELTVET,

RBRITR D T2, ARFERYPIe LT 5%
NTNDDIE. MRZE TGRS N R 8%
ORYIE Sk, BEMRELEZIICDEEOHE
BEFOZHZBEORBPIF T, £, ZOL5R
HEOWEZ 5 2 T & o, TIHBREIH] H
EFFORMT A, 72 b ONTHRERE 0%
IR U B £,
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ME BB DATP B Y 7 AF ¥ RAT T2
=v b Kir6.1 XM EFEICEEZRRE 2 RIT
Aziz Q, Thomas AM, Gomes J, et al: The
ATP-sensitive potassium subunit,
Kir6.1, in vascular smooth muscle plays a

major role in blood pressure control.
Hypertension 2014; 64: 523-9.

channel

ATP J&Z2MH VU 7 A F ¥ 3L (KATP) i%., fljke
JEiBLfs LN B 2 D < Z & ThEARED
TR ZHIH LT B, ZodThErZ, KATP
#7a2=> k Kir6.1 & SUR2B i%. 4k —X &
OFIENC B2 EN Rl T Z ERRBINT
W5, L2L, iEFEOHEIZELD & MR
SKATP O J523%e L AMLERIEIZEAH S L Eb
nNTnW3, 22T, AW TiE. M Figd Kir6.1
Y7 2=y NORS Y IR T LT AET
AT, M SEWT; KATP AL RN FaE 2
LN TBHZ L EHNE Lz,

SAEMEN, BRAEMNTFIER & ORI
L. KEFN< T ATKIir6.l 47 2=v MMM
BT TTRIEL TR Y ME N TOKATPE
WRARRED BN NZ bbb, bic, %
b o<y AT, MEFTO Kire.l 7'
=y NOREN, TAI ) ELIREDERET-

THORERZER LRNZ &G L (2,

25@ Kir6.l 37 2= b DORIEHNE ME S
PRSI OVEE 2 558 U Oy E) 2 F85E L CZ Ok
ERRHITED, LTHRMEOREEFEXTD
B DTH 5 [Nature Med 2002; 8: 466-72]1), LA L
BB, INHO-T AFENEEZZLTEY,
Z OIS B T, Mais Ly b =251
BT F R & 5 2 KATP IR HAL 243 B M%E
PRV B IZ & D iR S R¥% L Tz,
AWFZERE R O ME A Kire.l 37 2= v
M, M SOSMER & O EHIEIz BB 7 ] &
R LTWDZEBHLICR ST,

FHBMEICRBIF B Y 7Ly vy b MERE
MFOH LSS < —H— LIRRNBEROD
DY RET NV

Santillan MK, Santillan DA, Scroggins SM, et
al: Vasopressin in preeclampsia: A novel very
early human pregnancy biomarker and

clinically relevant mouse model. Hypertension
2014; 64: 852-9.

IEHRA I O OISR T H 2 FHIRTE Tl 1E

WATYE & MR L =2 OB ITE % 2%, TR
B LR VMEL = il E X, BT A =0
V7L Yy (B AVP) ML I IR ET D 2
ERMENTNWDZ &b, AR T, M4
AVP RBEJE T HFiEsZ P TE 5D TIiXAR
WL IRBE L Tle, X7 FUIZNTET S AVP
OFaX AL N THY, AVP & 1:1 DK TS
WE., AVP X0 S RWiEME R Aoz &0
MHNTNWD, KFETIZ, axX7FFo % AVP
HEICARHT D Z & TN EfT- Tz,

R IClE Shizax7F ook M
PRI PR, IRTE R CIER T L v A
BRIZEETH o T, BIKNEZEOD D 5HIN 1
CEly, MRRGEEfRB. RYEARRMEmIME, AR,
BEPRIR . FHIRTAE O BEAR) 2 bk U TIEE Ukat
LB RBEITh, M a7 F @5
AERSIE & A RRITHB LT e, 208 Sk
FRRTTI. IR 6 58 TORMAIMEE 2~ 7 F o i
ERIE. IR AR A U i A RTERE 2
BIZPHIL7e. S 51T, iEiRb o AVP 18Pk
5. (24 ng/h, 15~16 HIE) 1X. C57BL/6] IEHi~ 7
A CAIRE 2 85 L. IEARIC Rk 5 e QE
WA R CIEFBRE 7R L) . B RERIRN BE. & AR,
T UG S BRI 7 & O - BTE 12 AF 5 & 5E
IREFIE LT,

L EOmRgekE SiZ. AVP EEE AT IR I T
JERDERIE 2 PR 28 LS F~—H—T
HY. BN AVP BHITRERRINEFEE R oW
LW-IRITE <~ 7 A EFAERZ TR L. 77,
t N TOHIRTHEICESIT S AVP O K% 2
RETDHELDOTHD,

(i J)

T NAX= XY Py vy O 5~
20 3 L MY FL oy U B ZEIE LT
bRV Ty OEATUEERTEHT 5 Z &%
BHREETHD, TAXF=UARNY Ty Ui,
1:1 QR TaXFF o LTINS /NS R IEET
Tav AL MNT I BOES) LEbITEE
ENDZEBFMBNTNWD, axRFF Uik, Bk
P HPEE SN B2, MAEH T TLRETH D,
Lo T, BE, axXFFrBTAX= Ny
TV Y VEEDOARA = — L LTS
N3 X 5178 o7 (K3 Introduction %> & BEH))

2 AE F B VR E ([http://ja.wikipedia.org/wiki/ 3%
EE BRI SRR - D&k, L—&—
FEffi T, Hr o SBHEOFEERINT 5729
DL UTHREN T, FE DA B
. B, BB RT S, FZichy b
FIRA L NEHEAL, ZOMIU _EOBEM:.
Z o ThRiFEENZ 3%, zhucky, HE
M, ARG ARk, BERETED 4 DI TE B,
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ZZT BtkEEELIGMEE LTHi T2 KE
MRz, Baths 21 U < BB & Hlrd o R e
J& LIPS, BElT R TeR, Ko BiRE 2 7 e
v MU, Y RETRA 2 DEBEMERL LTK
PHIN~EZEILES D & ROC HiFRAHIPN D,
FUDEIEE DREEE DR LIS vwoTE
HHONS ALV REBITHORER EARD
BB TRRGIEIE S 12085 o B RNTIRBURIE 7%
FAErE D 100%1272 5. RESHMTHIIE. T
OfiFRIZ 45 O/ B Riciin S, BEhauX
NS, AL LTHMTH S,

BEEHEM DD 6%t RKezFAFr 7w
130/0.4 ERIXBEEZFIERI 2N

Kancir AS, Pleckaitiene L, Hansen TB, et al:
Lack of nephrotoxicity by 6% hydroxyethyl
starch 130/0.4 during hip arthroplasty: a
randomized controlled trial. Anesthesiology
2014; 121: 948-58.

E RefxsoF 577y (B HES) i F:1f
FOMFHER E LTASHANLINTNDN®,
N BCILEE T OMFZE TR SN TN D & 5 1T B
ELEERT DN LR, 6% HES 130/0.4 (&
FCTHLHRFEH SN TWDHAITH Y. 50 ml/kg/
HE TG fk) BBk os, B skl
2 AMENC B REED R WEBRE DR NGAL
(neutrophil gelatinase-associated lipocalin) il & T
M TE D & #FH S % T LU Ok %
1oz

AZ U E METEERT T 2 R TR,
B BE & i 2 P& S B & 6% HES
130/0.4 (HES #£) & 5\ 0.9% AEH AR (2>
hur—AHE D 2 BT, 2 OBFI A FAH
BHtE#E 1 £ Tk 7.5 mlkg/lF T, ZDHE 5
ml/kg/ TR G- LTz, 3 38 ND BB RARFIE 24
T L7, RPENGALBX U7 A7 2>, MJE, 1M
gho 1L 7F=>, L=, NGAL, 7 X%
YU NN BEOT IV RAT v i 2 T F
i3 X O ICllE Lie. A2 T, R
NGAL > 5% FEFGEH & Lz,

R NGAL, 47 vy F=>, JRhT7 A7 2
VTR OZ1E 72 o T, R NGAL B X OV 7 L
7 0%, R, TETEIC T LR BIC R EE R
L7273, 10~12 HTWI N b IEHFHIP~E1E L.
SEEEIIRE X, [RIFEEIC HES #83ay ha—
BIovaRIcEEELR L 091£13 26t L 8316
mmHg, F¥ R, mfEL =7 o x
F7 v IR D222 > Fe 53, g7 L
RAT v 3 HES # CHRICVMETH o7z, I
BT VT IR E DK LS, HES BED i
MNE Y RfEE R LT,

AWFFERER K 0 . BB Al & 32 1) 2 A
BB D2 W EE T, 6% HES 130/0.4 O rpfk
HSIXBBECERZEL G2 RN ENRHLNE
Trotz,

(B ERER 2R AR TR 2 AT L)

II

Bl ERBLARE 2 S BHELTA2BEITE
> BEIAR S 7 — 7 D& . ATTEND L ¥ R
MY XD

Sotomi Y, Sato N, Kajimoto K, et al; investigators
of the Acute Decompensated Heart Failure
Syndromes (ATTEND) Registry: Impact of
pulmonary artery catheter on outcome in
patients with acute heart failure syndromes
with hypotension or receiving inotropes: from
the ATTEND Registry. Int J Cardiol 2014; 172:
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7% 1 Expiratory pharyngeal pressure®®

)

Nasal flow(L/min)

0 10
Mouth open(cmH20)
Group 0.3(0.3-0.5) 0.7(0.6-0.9)
Male 0.4(0.2-0.6) 0.7(0.6-0.9)
Female 0.3(0.3-0.4) 0.7(0.6-1.0)

Mouth closed(cmH20)

Group 0.8(0.5-1.3) 1.7(1.2-2.3)
Male 0.7(0.2-1.0) 1.2(1.0-1.6)
Female 1.2(0.5-1.7) 2.3(1.9-2.6)

20 40 60
1.4(1.3-18)a 2.2(2.0-25)ab 2.7(2.4-3.1)a
1.4(1.0-1.8)a 2.0(1.9-2.3)a 2.6(2.3-2.7)a
1.4(1.3-18)a 23(2.1-2.7)a 3.1(2.6-3.9)a

29(2.2-37)ab 5.5(4.1-7.2)ab 7.4(5.4-8.8)a
22(20-29)a 4.1(3.2-5.2)a 5.4(5.0-6.0)a
37(29-40)a 7.2(59-7.7)a 8.7(7.7-9.7)a

a: Significant adjusted p-value for comparison with zero flow.
b: Significant adjusted p-value for comparison with previous flow rate.
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BEZ ol L NWHIFERTH -T2,
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45 Z &8 X OMER O @bk (CO,) O
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O 2T S 2,
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positive airway pressure (CPAP) SR 23 % 5 & ffim
LTW53 (FE DY, Parke 5 ¥ % HFNC H D3y
FIR G IXF i & BRI R A BN B 0 R A Y
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T & 9 I RRHIT X B R UNili~ O ST & 23
5 & 720 MR AL R TR LIEAUCIE PEEP 23
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O PEEP 234 U il KR 23 N9~ % 2 & 2l
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— & > A (end-expiratory lung impedance: EELI) |Z
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%] 2 Global end-expiratory lung impedance variation( AEELI) in the supine and prone positions while

breathing ambient air(phases 1 and 3) versus on high-flow nasal cannula(phase 2).

higher than during the ambient air phases'®.

Riera 5 iz X > TH A U< EIT Z AW CTIEL
P HIEENL TS HENC 1T & » T & % Sk
$ % EELI AN 72 b FRC A I 5 Z & A8
RENTWS (K2,

HFNC O— Al & 283 a 7 LIpk s
W DRI X - THMEgtRERITR»T 5,

D. g - inigozhR

AR OTERIEE - BEICBELToM—LE
RIS IR N OBRZ 23, William RB & %
37°C - HoxH % 44mg/L (FHRHEE 100%) 2 HESE L
TW5, ENMETTIUET 2L, ZOEkIRD
HERERESE < REISRR R B OBERE R 213 A0 I T
LifaEGic 25 (3 3), InEnsfc+a Thiut
SOB M OREFIE ORIINZ 2 V) T 5 v ADIK
TV EROERIEIF T L & DIicKEN
JEe A3 I U BEIR SR 1T ok 3 2 BT AS i % 0 IR
HHERIZMAT D, & 5T OERYED £
5. Hasani & 3 &E XHRIERF TR TIESE
BT DRI S 3Tz 785 W A1 C Rk
W7 VT S ANRUETHZEERLTRBY., &

AEELI is

7z Chikata & 2% F&P850 ¥ A F A E LV
AIRVO™2 ohnighe z et L 40L/43 « 50L/5 O
BTIRMNEI 2 THDHI LE2RLTNWD, Lt
BoT.AY AT AHWTO HENC Tl 7R
JE - W O A SIS S D T KOBREIRARE
I VT T AERBIT R IVE G Y A7 RS &
VR YL R RS 2 3 AP
E. BEOREM L ZA

HFNC TiZia#h THIRE, KFENTE., £k
RS2 T THESE 27 Z & b AIRE THEE D
BERN, S 5T, Oto b Vi) iiE iz X
Y non-invasive ventilation (NIV) {2 He~ [ 2N D
HRBIIA R, LutEThoZ &%
HELTWD, EBRERRALEE THBES A
7 b el U TSR & 58 oo W] 3 s ol 3t 3
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BUE. HROHTHEZAD L. WIZ L DT
B30 HAEEZ, TS B, .
B RIGEICR N TARHIZ T > 7 ENTREY,
EM 3 AN EZ 5D TS,

ZORAE LTk, BEPFE Y A LA (HBV) 28
15%. 7T a—nn 5% ThHhH0. L bif C
FIRFS 7 A4 )V A (HCV) 28 70%LL EZ 5T 5,
HCV YA NV AZAMHCV) %227 V7 LIzGA. BV
Z71% 1/5~1/10 I/ T 5,

HCV 1% 1989 4Ei2 7 A N ADFE &, HARAN
DANAD 1.5%TH D 180 JT NDRERGENRH D &
WESINTE R, Z20OL N, HER L TIIEME®
P9 = IFRZE — PRI e 2 23, A AIC X
Y HCV 227 )V 73E, Fo#EREZIEDDZ L
MTED, BIEOS L, UV TFAFYa—Lig
(T, INEIG 2 EOWNIRIESLZ Y F1
FUBBIGRNI ) 77— =) RO
LR E . WbW BIFIGERIENR D 508, Zhv b
I% AST. ALT 72 ¥ OJF ke 2 U3 2083 5
HYODHCV YA NABIZ VT $HILIZTER
W, 1990 FRIZBWT, ME—HCVEZ I VT T %
RN H BHEKNIA X —T7 v (IFN) DA T
Hote. IFN OERBERF & L TiZ. Fleo
JAK/STAT 1Esiz#E R Z2IEMEIE L. 2O iRl
f£9 % IFN EAE 738 71 (ICGs) 278 L
TOHTANVABHR L %08 Rk O %
BT B RIERRIEER SRR S B, IFN (TiX.
[FNa & IFNB E0d 5, #5716 (IFN o 13K
TS, IFN B IXiiRyES) & e b1 (IFN o« 1%
3[mlAE 24 38, IFNB id#EH £ 7203 3 [0/ 8 i)
R EDENIH DN, IBERITONWTIRIZIEE
b vz, IFNa 12iZ IFN o -2a & IFN o -2b @
2 MRS DN, BENFRITIFERCTH D, %
IR BERT A v #—7 v (PEGIFN)ITH
WT% PEG-IFNa-2a & PEG-IFNa-2b 23% %

CRBRORF = MLS.)

Sl

. BEEHERITIRIERETH B,

1992 472 5 C BUBMEIFRITH L TRFRETH
% IFN o #9300 3 1] 24 #5523, IRV T IFN 8
8 W BRIEIL & o Te M, HATEL &5
» 5 genotype 1 HI (HAD C BIMGMIF % D 70%%
H®D, Genotype 1 D 5L, HANDIEE X
genotype 1b B, B K Tl genotype 1la B34 1, )
BUANABBEICH L CTENE GRHEKT 6
y At HCV T A NVANZ U T ERHKLTND
HRAB) 1 90 4EMT 10%LL N THEAA L. genotype 2
Bzl LT, #ERtk L STz,

21 AT A 0 . C BRI PRI 4125603 2 i
WA AP, 2015 4F 2 HBUE, B Th -
7z genotype 1b Bl 7 £ L A BB E OFELFIZ 85
~90%lz EF- Lz, Z OFETIZ. genotype 1 HI %
W genotype 2Bz LT D Z DRID CRIM T4
DIBIROIEB L 5B OBLITONTIRR D,

HWROEE

C BMBMERF IR BIT BN T, 7 AV ADEHE
%l genotype 1% & genotype 2B Z 37 THE XD
BERDH D, (XUHIE) Thd7m<, AR
IZRWVTD 1990 44T 72 H 20 Hfd i, C AU
PEFF 2RO E NIZ. HARNZES <. FRhERN
10%LL R CTd - 7z genotype 1 Bz & - 7z, Al 7
5. genotype 2 I (HA AN D HCV [&Hef D 30% %
B 5) TiE. 20 iz BW TS 3 [Bl4HE 24 38
OHERA! IFN AR TS 50%LL EoERh#,
2004 FELLFRIZ, #1285 1 [|l/5H O PEG-IFN 4
JE LR O %1 Tdh 5 Ribavirin 38 A 24 HHE5-T 80%
U EOESHERERLTNENLTH D,

21 HAZIC A - TH—0#EHRIZ Ribavirin DA
Td %, Ribavirin DIEHIEFFIC OV TIENA NS
REEFFR DN TSN, —FTWH &, IFN &
R, EREERTH 5. 772, Ribavirin %
Db DIZIZ HCVRNA @A S8, 7V 7F
BTN AEFERZ LIZIFN COHT 5 2 &

RO T H R BT AL B R
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C E1 E2 P7NS2 NS3 NS4ANS4B NSSA NS5B
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aa70 aa91 ISDR IRRDR
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& ZEE72L(double wild)

& ZELL(wild)

& T2 L(wild)

SIFNFZE T —IFNZHEIZ<LY —IFNZHEIZ<LY
& ZEHY(non-double wild) & ZEHYELL) & ZEHY(6ELLL)
SIFN#hZE(ZLLY (mutant) (mutant)
—IFNZE P LY —IFNZE P71

M1 FBETDT ANV ANF

WLV 7 AN ADWDHINE S L. IFN 35T X
% HCV RNA 7 A )V AW R%E DT A N AR&EM: % e
FT5MRRH B, IFN L OfHIc L b EHshE %
ML LS, =72, BIfER & LT, i GRImHE
Al X B~NEZ v (Hb) DR TFRFELW) &
WA QR TIZ 2 v) BRdb b, £, B
BEBEALBNTIZAE 2 220, 21 AT A D, ek A &
> & — K IFN & Ribavirin O A3 2001 4E1T
PRI & 72 0 | AT B genotype 1 HiE ™
AN ARBET 24 HEG THEHRIT 20%LL E &
ot

% 2 OHEHRIL PEG-IFN OBHR TH D, 20 fHfd
IZBIFS IFN A% & — RIFN & bbb,
WHNIRB X F2 HEITH B, FDH IFNa 300
J~600 JBiALiE 3 A4 RSt IFN B 1% 300
J1~600 J7 BARLEE N4 %3 H & 7213 3 [l O #
WRA Gt 21772 > Tz, FBEL £28B 8. B8R
R ORIWERIZZEW TdH o7, PEGIFN &iX
IFN OFIZARY =FL v 5 ) a2—1 (PEG:=F
Ly a—LOE LEEOEEY) i~
IFN TH b, #DOZ &2 X v IFN ZhF O L
JEL (13~10 H) LTz fERBIA & & — R IFN3
Bl 5 PEG-IFN 1 [BlAE O fz N 41T IFN O
MR EROZLNTEDL XSk, Tk,
Eido IFN iz X 2RIVER ST HZ ik o
Tzo M. PEG-IFN 2B W TH AKX X — K IFN
LIBR. FLER - /M7 & oiEkigd,. 5 o,
FIE MM %72 & ORIVERII T 5 ERIINET
»%. genotype 1 BIE T A NV A EBEFHEITHT S
PEG-IFN « -2a Bt 1 [BI/5H 48 3%, 2003 2%
FREBTT S, FRIERIT 16% TH - Feo IRWT, 2004
412 PEG-IFN (1 [l/38) & Ribavirin O 4f & (48
W) MRFRFA T S, genotype 1 BIE Y A L A&
BFDOFERERIL50%IT_EF LTz, Z D, genotype

1 BB T AN ARBEICBOTIE. 74V ADH
JHFE DS BN B 2 T 48 B B T2 F
TIEET 2 Z L SR SN, ZNTH#H
hE T2k L L T60%I28 % > 7z, —75. genotype
2 BNTBWTIZ 2004 45> 5 PEG-IFN+ Ribavirin
D 24 AHEH T 80%DEN KRG HN TV DIF
FTTIZBARZEY TH B,

FB 5T AR T & U TR A R 3T
SN TE e, Filiy (Fls <EHEITRRBEND)
P G <BEizshamy) . AR EA<AHA
<TIVT NTRERNREY) . HAREET KT 5
> A (PEG-TFN & Ribavirin O 80%LL T <80%
L ERRREN) Z EBRBF LTS, —H.
T A NVARAE LTH 9,000 DzERIEEE. 3,000
DT 2 ) Eh 5725 HCV B+ D Core 70 .
91 FHDEEE (RPN BED B E W)Y, HCV
DOIEREEFIE TH 5 5A 5 (NS5A 4HIzk) @ ISDR
(Interferon sensitivity determining region) (39 ®7
2 BRD S LA 2 DL ERSENERRE )Y,
IRRDR (Interferon/Ribavirin resistance-determining
region) (46 D7 X J D 5 HLARN 6 LL_EAER
RREN) PR ERD S I FUT BRI TR SR
7B 1. £/, EERTL LT, SNPs f#fric
X V19 #I5F D 5 b D IL28B (Interleukin 28B)
BHAR, KEH, F—AMF UV TrbHEINTE,
HARD S OHETIE, IL28B DAY+ —T UL
(TD) <A F =T VN (TG. GG) & bERhEN
RV WAL SIS R PR T & LT genotype
1Bz BT genotype 2 Bz BWT HHERA
T L LUCHR EEETH -,

%53 ORI CRVB M K OWBEDOFE 1% 15D
T2 Bk O 4y BV 2 27 2 S8R &
9% IFN(PEG-IFN % &¢e) & Ribavirin & 133E -
TEEHVER, T2 b s CRIFR Y A L AIThE
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NS3/4ATOT7—HEHER NS5A NSSBFEE 3
E—1it4t Boceprevir HRESHEER /\
Telaprevir Daclatasvir JER R ESE
{4t  Simeprevir Ledipasvir RYAS—EHEEE BT
Asunaprevir ABT-267 BMS-791325 Sofosbuvir
Vaniprevir MK-8742
MK-5172
ABT-450 G G G
BEREERTR  BEBREMER  HCVRNAIC
gy = EIEE FMEAE DURAENEE
TOFT—EENEEE o

THR=-ERNAEBEF Q015F2ARE)

X 2 DAA 04 L VERET

AT 28 A/H 7 A 1 A% (DAA: direct acting
antivirals) DB TH 5. ik Lizan<. CHBIFF%
7 AV ARIX, 19,000 DI, 3,000 DT I ERH
LD —A RNA 7 A VATHDHHN, 5K
core, envelope. NS(JEMEEMHIE) 1. NS2, NS3.
NS4, NS5A. NS5B-3AKuicEH7T I/ k&%
LoTND, 1989 D HCV 7 A )L AFERLBE,
20 AL OIIX %R OWESLITIX IR 8 % 536D 72 53,
21 FIC AV LY ary v AT AT X D EER
MWL ENTe, ZORFER%FIH LT MSD #h.
Bristol-Myers Squibb (BMS) #f.. Abbvie #t.. GILEAD
7 PERESESHX C AT A4 N RITER R
Frikd7eb D DAA 2B L TX /. DAA DE/K
AL LTNS3-4 &Y v 7es7 —¥oiEiiE
AWHEROE - (EHER) L LT
Telaprevir (30 =%%) . Boceprevir Merck #) .
A CRBRIRAY) & LT, Simeprevir (Y>> 7
7 —=#t). Vaniprevir (MSD #1). Asunaprevir (BMS
#1). ABT-450 (Abbvie #1). MK-5172 (MSD #1) 72
EThD. NSHA FHISHE B A AIERE L LT,
Daclatasvir (BMS #:) . Ledipasvir (GILEAD #.).
ABT-267 (Abbvie fI). MK8742(MSD #L). NS5B
KUY AT —VPHERE LTHRBT e 78 TiX
Sofosbuvir, FEFZEEET =1 7 I TiX BMS791325
BMS ) 72 E13H 5 (K 2),

HEBRATOTF— 2 2% 2., BROH., 7742b
BRIk Z Ik &2 RIS N TE .

DAA &% Wiz ki< PEG-IFN+ Ribavirin
2 FIGER 2135 22 Rl 2 E8h R 2R LA,
PEG-IFN + Ribavirin {Z1%725> > 72 BIVEH & 345

ENTWB L, BERTANAZERTS L5 3K
BEVEF 2> & BRI TR & vy 5 BRE S 7z i 4
U7z,

HREBRICBI 2% L ZaeticsE 2 T, 2011
LUK H AT S DAA #5125 PEG-IFN & Ribavirin
LOEHT 2B TR A LR SNz, 9. 8
—{ERFI D NS3-4 £V > us7 —VPHERT
&5 Telaprevir (Ffh4 778 v /%) 12 kb &
2 %[ (Ribavirin+PEG-IFN) 24 ¢ 5- 0 3 Fl %
W3 2011 4 11 HITRERERTT & 72 o T, Telaprevir
OFH L Ui, JEMEEE A aElk (NS3-4 #8i) 1T
L, T4 N AT HER 7 a5 7 —F L
SWeHEAMETDIZ Lich b, BRI ES &,
Fh R IFAIEBITIX 73%. BilEl 2 FGER ERho 5
B, FRGI 2 KB &2 &t IFN R T— By
ANV AR UTe 0SB UIER]) T 88%. &
W (2 KB %43 IFN JRETH—EL T A L
A 272 h o ToREF]) 33% DIGIE S & . K7
DRERR B Y, 7277, MEZE. $57%
COEERBERRD 2L LTRENEZ T
HD. 1 FPNTEOTIRZFAICB O THEIRA T
H DN WL E B IC 5 Sk E BT
Stevens-Johnson Syndrome 72 £12 & ¥ 10 FlD3E
ARG SN TWD, iV Cid, NS3 fHis
@ V36, T54. R155. Al156 7 I / BRI DZEHE)
BERTD SIFET DREMRD V. FIUT X DIHE
KWl (FEZERh B R E SN TnD, ik,
Telaprevir I2i%. F=Y VR AW, X7V
PN, 7 I A K v UEBEZ I T
LT OEREDOHMEERARD Y. ZbIT
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ONTHHERTILENRD S,

Telaprevir {Z¥RNT, 2013 4 12 H 2> 55 2 AR
o) v 7es7 —VHERKTH D Simeprevir
(Mm% 2 V7V v — RO BRI Lo T,
Simeprevir (100mg, 1 H 1 [A)12 ;AL & 2 Al
(PEG-IFN + Ribavirin) ff F1##% (24 £ 5-) D 3 #
PER OWREBRAAE % LD &L #IEIFIT 90%. HiflElG
SEFEIRBI T 90%. B EIFAE IR 50%78 & D)
BPRENTND 9, FEETRE Z L1, Telaprevir
IR SN KB L ORIER 2L, BILd 2 Fl
(PEG-IFN+ Ribavirin) 1 & [ F2E THis TR
R ERBHIT HID, BB S I O
BN, FFHERIEEI RN ERE ST D,
ez, 2 TR iRE A LAuX, AR
BRI EEiT, FE., FAL2iT L5 34
O TEFIRHE I N TS, FFEEXESNTH
Y, ERIREE B RRICSEF D LERD B, £z, it
Mz DWW TiX, D168 fHIDT I /) IRZR BN E T
THY., WHBIEREHIT D168 FEIKI 1 A /L 25
WLEINTNWD, RNT, WLLFE2 /7 eT
7 —FPIHEHH TH D Vaniprevir (7§ MmN =~
) 73 2014 45 11 HARIRFET & 72 U | Vaniprevir 12
1 & PEG-IFN 4+ Ribavirin24 3 3 %] D& &h 2130 [0
TR 83.7%. PRI 92% R G RN B 61.9% T
Hote, BIEHE LTI, IEKR E OMALEHE
RIZMESNTHDR, BEERDOTIERNES
nTtna,

2014 4 12 HIz S 7e HARIFIES 2 DR
A4 RZA4 > Tid, 5 2 AW NS3-4 fHifo 7 v 7
7 —PILERITH S Simeprevir & Vaniprevir &
PEG-IFN + Ribavirin 3 74t F #7543 genotype 1 2
F7ANABRBEIZONTIEE RIRITHT S
nTnsd,

2014 4E 9 A 5%, IFN ZH0 A0 (Whpw B
IFN free) 211 2 #l 23 Uz Je B i CTIRIR AT & 72
>7z. NS3-4 fHIBOH 2 #HARAID T v 77 —¥H
EHTH D Asunaprevir & NS5 FHIIZ 095 #HL
154 1B 223% Daclatasvir @ 2 FIHEH 24 85T
HD. RBRAEIZ X 5 &R0 2 IR X 5350
X IFN+Ribavirin 2 #2632 Hi ih#E R0 i
80%. IFN Ak Bl - ATt it 87% TdH 5 ”s IFN
AR & 1%, BiElo IFN i35 CRIVERIZ X v ¥4
SEDSEFE TERPSTIEFITH V. AWEREH] &1
RlE . 9 O, MERIEA . BIRFE 2 iz X v IFN
IR ZIER T D, Ele. T ORI 2 Ko
&, genotype 1 BUE 7 A )V A B BETEN D72
53" genotype 1 BUK ™Y A L ABSEF]. £z, FFE
25T b HRAIITHERE D X Child A(IE T L7
> 35g/dl Bl k., MiEE Y LY 2.0md/dl Fiif,
Zu oy Ul 70%EL B SEE (=), Bk
(=)D 5L 4 DEHT)EFNIC S EIRAHER X
Niz, 7272, BWEA & L TREDITHRERE N D

S $%) THIE S, RE O HEER A (AST,
ALT 300 IU/mL LL_E Bil 3mg/dl BL_E) 2358 B 3554
el bic 5 e hibT 5 _REEINTNDS, ik
IZOWTik, NS5 GEIBDOT XV BAERTH S Y93
L L3l LD YIS ERNEETH D, Y3IT
EEPHDLGHITITEDRIZ 0% THY . Y
BDIN%ITHE L T12 I FOEFENE LR D,
T WBEARRIhO%E, NS5 fHlkO 7 I/ #E Y93
L L31 OZ8 L L [FFfiz NS3 fEik 07 X / 8 D168
THEEMBER I, Wb LAY A VA%
HOREFIRREINTND, HEEE 1. 2 F0R%
BTZIND OEEMNGFEBRICHRITHERT S Z
ELHDLEINTNER, FHIZAHTHD,
o TS OLAFNNMZ S DEBFITIRIT 2015 4
FUZRIRFRRT END & PRIEN D NSSBARY A 5
—YPHE 5+ NS5A FHIsHE B SRR E L DA H
NEDEREMNRIED D0IEAHTH D, NS5A 4H
I B AR S 31T NSHA FHIE %8 # (Y93,
L3 2 b2 NVARRIFENTHDIPHTH D,

genotype 1 By 4 L AR EEFITHT S DAA
B2 W2 i RE (PEG-IFN +Ribavirin - & ff
35 3 FIBEAEEIZB W TS, IFN free £%M 2
FNzRBWTH) L., PEG IFN+Ribavirin 5K D
RPN RPN TH -7z IL28B & IXIFITHHE
BfR1%72 <. core 70, 91, ISDR. IRRDR 72 & ®
7 A N AR TIEIR ERGEE TR, genotype
2 BWMOBBBIZONTIE, 2014 4 9 A1 D
Telaprevir 12 3 +PEG-IFN+Ribavirin 24 385
HIRIRFAR X4, 90%LL EDOFENETH D, 2008
FEPDIRE o T EEEBAHIE I, B8, &L
T genotype 1 # K X genotype 2 HIZRB W T
PEG-IFN+Ribavirin <° IFN HuiH: 28 s S
TWi A, genotype 1 Bl B W TIZ Eid o
PEG-IFN +Ribavirin & R 3 &6 #39%. IFN free
RO 2ANZ DR SN TND, REZEETRIRE
N1y H1I~2THOECAR TR 55,1992
EPDIRE Y S ICEDIRROEBIIR 3 ITREN
TW21lY THD,

SBOBYE

Genotype 1 #lizxt 3 HHhbk & LTk, @
Ledipasvir (NS5A #5443 & &A% 38) + Sofosbuvir
(BEERIAR ) A 5 — NS5B FH.5E#) (GILEAD #1].
@ ABT-267 (NS5A 4 3a #5 B4 46 & R PHL 55 38) +
ABT-450 (NS3-4 7 1 77 — ¥ FHESE) (Abbvie t1)
+ Ritonavir + Ribavirin, @Asunaprevir (NS3-4 7' &
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