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(hemodynamic optimization)
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JEY 3 v 7 % EOBLANEIRBICB W THICE
ETHDHEEZOLNS. 19854E5 5 20004E F TD
I5EMICB VT, 15DKMZEIHE S (R
123,92 SEREFIB1056] (B134~393%1), &
SHEBIBISTIBI CTH o 72, FN 5 DERFZEDN
Fu, LIEMEFMEZTAEREENR L L2
13 8, ST 2 H, BRIV ORI T A
28, NYRTOFMBBENRE Lz
2%, FHEFMP1EHTHE. INHLOHED D
5 ENRY 7 — T VX BE= 1) v F 124K,

IL-1 % Contractility !
IL-2
Hypertrophy
IL-6
Fibrosis
TNF-o.

B 1 Cytokines and the heart. IL-1, IL-2, IL-6, and
TNF-o may depress myocardial contractility,
IL-1 and IL-6 may induce hypertrophy of myo-
cytes, and IL-1 and TNF-a may play a role in
myocardial fibrosis.

BABF7I9—-E=%I10Lk2bDIX3HTH 5.
BERBEOEBLO/-ODOFIEL L GREIRE N
b DI, RS 6 H, — [l LA H EAREA® 3 K,
B FAEAREAT6 ], SvO2 (T0% <) AT2 %, I
HABRE(2mmol /¢ =) 1HTH S, FFfli§
5 BEOREL L TAMPIOGHERHTE, K
M REEREZ TSR E LTn5h. 15O EERIFZE
DH L, BERBEOEGECEITo 125G, AOHE
RIETE, PN EEERBESKT L L)
X108 (66.7%) T, KT Ladolbwn)
HWEIE 5% (33.3%) ThHholz. IhboHEr
ERE L TR LT % meta-analysis O
HEMBEEIC 20D B0, WTROFHICBNT
DIGREIEED B DB Z LFF T BRI
NTWASBN X512, L)IERICKEREZRE
IV K3 5 728 @ Cochrane methodology (2 & %
meta-analysis DFERDSHAER-NT\WED), fEER
BEOEHDTZDODORELLTHITOENED
1%, SvO2 : 70% <, M A FLELME © 2.0 mmol/¢ =,
IMREL 2.2 ¢ /min/’<, DO2 index:400mé/min/
m’<, O2 extraction ratio(%)30= (O2 consump-
tion/O2 delivery) Td 5.

RIS FAT & 520 5 BEICBWT, £HiEHE
EHAEDBAS5 AU ETH o728 1E, ICU AZ6

# 1 Studies on perioperative goal directed hemodynamic management and outcome.

Year First Author n Sure Tool Algorithm Outcome Result
1985 Schultz 70 Elective Hip PAC Unclear Death Y
1988 Shoemaker 58 High-Risk Major PAC DO,, VO, Death Y
1991 Berlauk 89 Vascular PAC CI Cardiac Y
1992 Fleming 67 Trauma PAC CI, DO2, VO2 Death negative
1993 Boyd 107 High-Risk Major PAC DO, Death Y
1995 Bishop 125 Trauma PAC CI, D02, VO2 Death Y
1997 Mythen 60 Cardiac EDM N Lengh of stay Y
1997 Bender 104 Vascular PAC CL SVR Complications negative
1997 Sinclair 40 Elective Hip EDM SV, FT¢ Lengh of stay Y
1997 Ziegler 72 Vascular PAC SVO, Cardiac negative
1998 Ueno 34 Liver PAC CIL, DO2, VO2 Liver failure negative
1998 Valentine 120 Aortic PAC CI, SVR Comlications negative
1999 Wilson 138 High-Risk Major PAC DO, Death Y
2000 Polonen 393 Cardiac PAC SVO,, Lactate Lengh of stay Y
2000 Gan 100 Mod. Risk Major EDM SV, FT¢ Lengh of stay Y

PAC : pulmonary artery catheter, EDM : esophageal Doppler monitor, DO, : oxygen deliver
VO, : oxygen consumption, CI : cardiac index, SV : stroke volume, FT¢ : corrected flow tim

SVR : systemic vascular resistance, SVO, : venous oxygen saturation, Y : positive outcom
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Intra- and postoperative oxygen extraction (OER) and mixed venous oxygen saturation (SvO,) of
patients requiring intensive care for less than 5 days (closed triangles, Group I, n =241) and
patients requiring intensive care for 5 days or more (open circles, Group ll, n=20) after cardiac
surgery. Data are presented as meantSEM. Statistics: analysis of variance for repeated
measures; effect of time: OER and SvO,, P<0.001 for both; group-by-time interaction: OER and
Sv0O,, P<0.05 for both. Student's t-test post-hoc to locate the timepoints of difference. Significance

between the groups, *=P<0.01.

[HE [ % @ O2 extraction ratio 7335% UL I & HE 125
{, SVO2 7565% LT & A EITERW I & D5
NTHEH(M2Y), S5 MREE2.2 ¢/nin/m*<
ICHERF L 7o & &, BEHAIRENE BB, ABEHIR,
EURERAEEIAEBEIETTAZ L 0HESINT
BOW, AT OMEEREEDO EH#L L BEEOTH
NGV ADEFWERBE L TCnALEEZ LN,

RIPFHAE

DHEEI L A ORREETOBEROZOO, %
TUEERENRE DO RRMALEAT ) 720853 2 Wz
WTEET L. (Ek, 2 OALE, HRAZOHE
WOFEFIEA T 3T 3 2 ROHREE & MRS
ThHholzds, 737 3I7ICE, BEFERD
down regulation (= & 2 [UBHED K TH%, [
MEFEOHEML a fEHIZ X 2 HU/NE 5 E
EILR 2 LOMBEE b HIF SIS, L, phosp-
hodiesterase M [HEHE D & 9 12, cAMP % /K45
By 2BEOBICRBIET A LIZI-T, L
TR EENS VI OEHZH L, FiYiMm
B IR 2 Y05k L CREM OB & /MG 3R
Mz OHYD, h7aT7 IV EHENE X
JWoTETEY, RENEIEMES ST
WAHLBHETHT AT I VORIBESETFTLTWA
WBETHPDEMHERNSGR THL EEZ LN

B2 k9 YR DREED KT 2 RIE
BB A3 S 102 ARG BRET R BEWL Al 2 & Jef T4
5452128 oT, MEROHEREEIZL S0
HRERCEHER M EOR T 2 X, BRBECHE
TAn/N T v A & BIEICHERET B SeATEEDRE &
NoDH 51208 ZoRTHRGICED, R
HRHOVLE I L 2IBOFELAWIS L, #7573
7 R MEIEEOR G B S, BHEE
TSR HEFE L, SIEMY A M A o8z ]
T25% EOFEIHME SN TVWAES LEF
MrEFIZB VT, PDEMESHETIE, MOk
HHEOE T AN SN, FEX GBI TR
DEXENG VAP RIFICHER SR TB Y, B8R
KEVZ BB fobRtEnsd M - itk 2% 30
Y% 720 0fGE Lah# (bridge effect) 75 5% &
Zzbhb, (M39)

7o, DIRFATEE IS RGR 6 I V)
VERERRSETAILICE o T, #IRMB & O
BRI o>y ¥ 0, IL-6 & KIERIED
BEELAMET IO FAWRDTLI LD
HwEshTtws (M4, 57).

ZU—=T5 K] =y 212BWT, 19974EHi
%A 5 20004E 1220 T, IRBIIR N A SR 75 7
FERiEZITABETOINY S E ) VIE R
7 Y OUERES SRR D I2oNT, Wik
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Mean (£SD) changes in venous oxygen satura-
tion, oxygen transport index, and oxygen extrac-
tion ratio in the Milrinone (—O—), Amrinone (—
@®—), and Placebo (—[J—) groups at baseline
and at specified intervals after separation from
cardiopulmonary bypass. The effects of mil-
rinone and amrinone on oxygen transport index
(P= 0.0012 and P<0.0001, respectively, for com-
parison with placebo), mixed venous oxygen
saturation (P= 0.004 and P= 0.007, respectively),
and oxygen extraction ratio (P= 0.004 and P=
0.009, respectively) were significantly greater
than those of placebo. The oxygen transport
index at the postoperative nadir in the Milrinone
and Amrinone Groups was higher than in the
Placebo group (354.7%+57.8 mL-min"'-m?2, P=
0.009; and 353.7+91.2 mL-min"'-m, P= 0.009,
respectively, versus 283.0£83.9 mL-min”-m?
in the Placebo group). B1= after anesthetic
induction; B2= before cardiopulmonay bypass.
‘P <0.01, Control versus Amrinone and Mil-
rinone; § P< 0.01, Control versus Milrinone .

DKEMR NN — X2 ¥ T OFRBEEI;ERT L
TBY, Rk EMIEENRNNASATF 7 bD
BERZ2ZILIBEEHICOFOLRTVE (¥
6,%). NEOLIIMESAFFMICBVRTD, 3
WY Iy OFATIRG e MR RIIAT - 7256, K
DA EE R 2 O & OFHE DSEES, 78
TERPRPTLTHA ) LfElshTBY, $72
trial design DEEFETH 5 25, O TDE ML T
2EEMEICL AR TH LD THEINEH S
Y. 20X REATEEDOA S, pharma-
cologic preconditioning (EFZEM 7L 2 ¥ T 4
vyazrvy) ELTHLHIESR T RB05),
£ PDEIN [ 38 |2 X - CEHE 521 | preconditio-
ning L 722120 M % 904 ATV, 6 BRI
FHER AT o 7046 R, LA ER A H BT
L, DHOREDEDIRO LN T VB &
FERRAIIZIE, RIVIEERBERLRT 2> DR IS T T
#5 L72%a121E, ME&OLED wall motion
score |2 X V) §¥A L 72 B AT O AR RE S IR I 5-HE 12
HRTHEBICRIFTH 72, ZOPDEMMEE
#¢ |2 X % pharmacologic preconditioning (X, off-
pump bypass %17 ) B A I BHEREE 2520 50
kT B RFEN R B 2 FF O BB D B L E R
bbb,
HARTREIEEN AN T) 7 UiE, DETil %
2T B BEIT B TG G B % ff o> PDETI
FHERICHARTHERICHMS &, HAREEHPH
b4 @ acidosis # L EHE S LM X, =~ F b F
¥ v MIE DB FEERE 7T IVICB W THILITZ & <
MERES BRIRDD B L DR SN TN B 16:49.5),
¥ 7z, in vitro 2B W T TNF-¢ , 1L-6, IL-8 72
CORIEWETA P I A Y OEAZIHT L E VD
HWEDLD Y, REEAFHGFESN TS (KT -
A, 7_1330.31,55\57). PDEHIKE[%%O)TA NI v
&, In vitro DERIZBWT, T v MEEOTH
i LR O Y R b F U R X B RIE
i O NI GV T o = - = = a1 [ B A < S
NTWBESN = ¢k 5z, PDENFHESRIZLE
P A NI A OFEEA v b T — 7 Sk HiH]
THIEDPREEINTBY, FEDPMRICL G
BLOVEMTHEGEOHALLEZ LN, WL
BB (ino-dilator) & L T O M BT SF DL
HNR R NEBRMERER I 2 THLAEIER &
s Twa, I/, TOX)REBENS,
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B4 Endotoxemia, systemic inflammation, and acute-phase response in mixed venous blood. IL-6 = interleukin 6,
SAA = serum amyloid A, CRP = C-reactive protein. Endotoxin (P = 0.018) and IL-6 (P = 0.011) concentrations
were suppressed for comparisons of overall means of curves, milrinone versus control.
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5 Endotoxemia, systemic inflammation, and acute-phase response in hepatic venous blood. IL-6 = interleukin 6,
SAA = serum amyloid A, CRP = C-reactive protein. Endotoxin (P = 0.018) and IL-6 (P = 0.008) concentrations
were suppressed for comparisons of overall means of curves, milrinone versus control.
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6 Milrinone usage versus of intra-aortic balloon 7-B Regulatory effect of selective and nonselect-
pumps in Cleveland Clinic Foundation patients. ive PDEIs on LPS-mediated TNF- « biosynthesis.

A, 8-methoxymethyl-IBMX has no apparent in-

hibitory effect on LPS-induced TNF-a bio-

HA Rl oo synthesis at all doses. B, amrinone reduced

x[ ¢ : :': ¢ LPS-induced TNF-o secretion at 100 uM. C,
p— sl 2000 rolipram augmented LPS-induced TNF-a secre-
m— 000l 2 b 2000 2000} tion at a dose of 10 uM, but reduced the effect of
g 1000 § 1w 1000 it LPS at 100 pM, with no apparent effect at the
0 MBMQ ° Zaprinsst o lowest dose (I pM). D, MBMQ augmented LPS-

3 oo D JOEV o K POEIYVIAX 6o F P-:mnym... induced TNF-« secretion at a dose of 10 pM, but
© ;‘:C x :: reduced the effect of LPS at 100 pM, with no
..:I 2000 w00l 200 apparent effect at |1uyM. E, zaprinast reduced
= o 3 T fpp ™ & ¢ ; LPS-induced TNF-a« production at effective
ol— 0 o doses > 1pM. F, pentoxifylline reduced LPS-
fﬁf 1o f‘?lf 10 égé’ 1 10100 induced TNF- « biosynthesis at effective doses >
LPS+PDEI(4M) = LPS +PDEI(uM) LPS + PDE (i ) 1 uM. ¢. P < 0.05, compared with control; ¥, P <

0.05, compared with LPS (excitatory effect); *, P <
0.05; **, P < 0.01; **, P < 0.001, compared with
LPS alone. n = 3 to 5, which represents the
number of independent experiments performed in
duplicate.

& 7-A Modulatory effect of selective and nonselect-
ive PDEIs on LPS-mediated IL-6 biosynthesis. A,
8-methoxymethyl-IBMX reduced LPS-induced IL-
6 biosynthesis at effective doses > 1uM. B,
amrinone reduced LPS-induced IL-6 secretion at
effective doses > 1 uM. C, rolipram block-aded
LPS-induced IL-6 secretion at effective doses >
10 uM. D, MBMQ reduced LPS-induced IL-6 pro-
duction at effective doses > 1 pM. E, zaprinast
reduced LPS-induced IL-6 production at effective
doses > 1pM. F, pentoxifylline reduced LPS-
induced IL-6 biosynthesis at effective doses > 1
uM. ¢, P < 0.05, compared with control; *, P <
0.05; *, P < 0.01; ***, P < 0.001, compared with
LPS alone, n = 3 to 5, which represents the
number of independent experiments performed in
duplicate.
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