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Therapeutic Apheresis for Multiple Organ Failure
Shigeru Kanesaka and Takashi Nemoto
Department of Emergency and Critical Care Medicine, Showa University Fujigaoka Hospilal

Summary The relationships between incidence of organ failure and mortality until 28 hospital
days were examined in critical ill patients. Plasma exchange (PE) was performed in 32 cases with
acute hepatic failure, direct hemoperfusion using polymyxin-B immobilized fiber (PMX) in 45 cases
with severe sepsis, or continuous hemo (dia)filtration (CH(D)F) in 39 cases with acute renal
failure. Each organ (respiratory, coagulation, hepatic, cardiovascular, neurologic, and renal)
system was re-analyzed by sequential organ failure assessment (SOFA) before the first therapeutic
apheresis, and defined as organ failure when the SOFA score was 3 or 4. Of the PE group, hepatic
failure was defined in 30 cases and their mortality was 53%, coagulation failure in 19 cases and 74%,.
Of the PMX group, cardiovascular failure was defined in 28 cases and their mortality was 46%,
coagulation failure in 26 cases and 46%. Of the CHDF group, respiratory failure was defined in 39
cases and their mortality was 56%, renal failure in 24 cases and 58%. These organ failures showed
relatively higher incidence and lower mortality in each group. The mean number of failing organs
was 3.4 in PE, 2.6 in PMX and CHDF group. Therefore each therapeutic apheresis should be
started in the case of least two organ failures.

Key words : multiple organ failure, SOFA score, plasma exchange, direct hemoperfusion, continu-
ous hemo (dia) filtration

1 I8s A4 34%, 2 EERA2T66%, 3LLLEIEES
ETIIRYTHoI,
1992 12 K [E ¢ Systemic inflammatory response

1. %% T<L (multiple organ failure ; MOF)

MOF O # & & 1973 4 @ Tilney & O # &

“Sequential system failure after rupture of abdomi-
nal aortic aneurysms” DAl L &, KEEHREIRE
BRI OFMR I M EHN (hemodialysis; HD) %%
L7 18 5T, MOF 2FOIETHIL 94% TH - 72",

1975 412 1E Baue 2%wani> “Multiple, progressive,
or sequential systems failure” T, #IFEDOT 2
HIEL 7 o C b T - R - FRRCE(E L MOF T
=T 5 EEE L 722, 1977 121X Eiseman & 28
“Multiple organ failure” Z#%& L, 69% DHEHITHl
B 0 BRUIMUAE % 38 o0 BESE M 2 7R L 72, 1980 £ i
Fry 513 “Multiple system organ failure” T 4 figids
(D« il « B - WML TesmatL, RS T26
DT EE 1A% L BRTH o P, S 51 1985 FIZ
Knaus 57 “Prognosis in acute organ-system fail-

ure” T 5 S (O - Bl - B - MW - ) 12

BRRET L, BEEREDs 3 HERS: L 7 EFIDIETERE,

syndrome (SIRS), HUME, =iEMME, BUmEMHE
Yay 7 BFRICERES NS, 1995 FiC LB D%
Mgk ICU TOMZR s #HE S h, BEEBIMIES L U
MEWY a v 7 BEO T2 2 BGEIRITA 40%, B
329%, HREE8% T, ABE28 HE TOITHIX56%T
Ho720, 721995 FEDKE TN T O LT
3, BEIERIME O 6 JRas R E XM 45.8%, (G
04,49, B K 22.0%, I 20.6%, H AKX fH &R
9.3%, FFI1.3%DIETE» o7z, L LIETRE
FFgE 54.39%, M 40.1%, B 38.2%, /LM 32.4%,
rRAX IR 24,49, M 22.8%DIEICEETH > 7z,
71 EBREEDOFRTEI 21.2%, 2 B T 44.3%,
3BT 64.5%, 4 LALIKER T76.2%TH - 7%,

Z OBIEF B OEEE » B CEBIICA a7 1E
L, REEF9RZ(b & DIBESIRZFHEL £ 5 &, 1995
B4 4O Marshall i Multiple organ dysfunc-
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tion score (MODS) %9, 1996 2~V F—dD Vin-
cent I Sepsis-related organ failure assessment
(SOFA) score # FHEER L 7z, W h & 6Fse (I
W« BEIE « FTHR « I - PARAEE « Bl 12owT
U THREORES, 12w L 2HEDT -5 kY
AT 1~4 O L ERFEICE A5 72, & 512 SOFA 1%
BUMEEC R 5 FIA < ICU BETHWS B X312k,
Sequential organ failure assessment ~FEUE S 1,
Aa7 12 zBaEE, a7 3-4 2EHETEEL
7219, %72 MODS & 2001 FEHET ST 51,

2. MiK%{tix (therapeutic apheresis)

ERiCiEb % B - PEMAEIX I HTIE & BgHE -
T3, MBI LERESSBHER BRI TH 2 L1k
WIS TERw, BERTLEEIBEICE > TEME
MR T 2REBNRE E L CTICU TRIZ-> T3, M4
A1 (plasma exchange; PE) TI3FEBIRNTH 2
vE~NyFE (MW) 8 2 ThETs, S
O FFP BRI N T3, MIEH%E (hemoadsorp-
tion; HA) TIIHEERNCE~THFREYE 2K E
TE2D, ARBEEHESEEL k> Tw5, MKEE
#EH (hemodiafiltration ; HDF) Tl th~/N\3F &8
VEEZRETE 3,

ZNERE Tt PE I35#H 12 AFARER FFP 28 1 U/kg
BEITEIEL, RRZ2ETCRAMFRL L
WEZTIHRIATLS, HA BREBROEE I
K3 %25, Polymyxin-B BElE Lk % FH > 7- 82
MERE (PMX) IZRBRZE T 2B % TIRE S
NnTw%, HDF IZEHE & BTROBIKER T, &
#iHy (continuous) HDF THhHITEM (FFE) %Ki
#E 2,000ml/h £ TT, BEXNLTREECHIEIZ
SBIEPHBIR YV, L LEEAMKEATSEH, &
MR TE£TE 108 TThb, H41k PE % A
&, PMX ZE#HR4 %4> EERIMGE, CHD)F
2RBEETL2OBE T, HAabe THITL TR,
AR TR EHBROIDEEBBE2HEN L, SBOSHEER
PR TEHRBEDEEL LT E 0,

3. M3¥3Z# (plasma exchange; PE)

TANVAUFRRPBBEUNTY, ERKBHE 48
fH BAY 12 #8 bilirubin 5 mg/dl BA I ¢, prothrombin
fRF ) 9% P 40% LA T % 72 i3 Glasgow coma scale
(GCS) 12T E LK 2 &2 ZAKITRS &
%2, PE ZH{TL T &7z,

HET 7 x vy XLk

MR IR L7 326 OFERIZS3RT, Bt
198 & L 13 BITH - 7o, EEERBETN IZWHLEEH
156 (RFRERE 10 B, HEESB)) L H\Zv %<, Kv
TLIMES 6 B, M 4 6, BhEHS 3 B, BRI
932 B, HPRARRREDY 1B, Fhios 1 BICTh o7z, MwE:
EX 186 (56%) T, 77 ABMEH 10 4] & &
MR 8FITH - 7z,

Ji D PE W RER AR SRS (ETEIRE 0.5 % 72103
0.6m?» % FWWIMFEKE X 60 ml/min T, BEEK & L
THIEHREMEE (FFP) 40 A1 285 L7, PE XF
HE 102 /> SER SN TE Y, #IE PE KT
(ATHEYH) ORE[E2 4BEETOFRLIYD, &
FREUBEBTEI8HIC T CHB LT, S5
PE #fT# (FHEBL4H) OBREM[E b HIEKL .
PE & 32§ T ¥ 4.0 [EfE1{T & 1, HDF % 20 5l T
V8. T mIFH L, HD % 16 BTy 7.5 B L,
PMX % 10 B C¥#5 1.4 A L Tuazz,

R GCS O ®AK{E 13 PE MifT O T, LHER
TiEFH12.140.9 5 12.6+0.6 ~:88i0L, T
T 8.311.1 5563511~ LT. W
HETRIMETT CREBEEL2REDE (p=.0167).

Pa0,/Fi0, ® &{&fE i3 PE [T O#ie T, 41EE
T3P 26937 » 5 215429 mmHg N4 L, 3E
THTHFE 225130 205 135+ 16 mmHg N HE
AP L7z (p=.0076),

MAP O &A&MEIZ PE T ORI% T, £HEHETIIFE
7514 5 69+t4mmHg N A L (p=.0421),
SECHETH FH 6314206 46+3 mmHg N L HEIC
WA LIz (p=.0009), WHHETCRIBRECEEEZSR
Bz (p=.0008),

Creatinine fE D X & {H X PE ifT ORI T, &£ &
FETIZTFHE2.920.725 2.7+0.8 mg/dl ~#A L,
SETRETIZFH4.840.7 5 5 5.3+0.8 mg/dl ~ &
WL/, M CTRBETCEEZ 280 /-
(p=.0164).

Bilirubin f O £ & {E 13 PE fifTORite T, 4R
TUX¥#715.3£2.2 25 16.3+3.2 mg/dl ~BEmL,
SECH T FH12.3+1.9 5 16.242.1 mg/dl ~
EERICHEMLU: (p=.0466).

Prothrombin KEE 4 O %K 181X PE 1T O B2
T, EFHETIEFE51.445.6 505 53.0+4.5%~,
FECEETHFHI38.344.5 005 41.946.3%~ &, »
THHELLEINCEE -7,

Platelets O & {&f# X PE MifT DBtk T, 4LEHT
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WXFHI10.822.5 505 10.0£2.4 X 10"/ 2l ~E > 12 Bk
L, FETEEHTHFE4.1£0.750 5 2.620.3X10¢/
Ul NEHBIZBA L (p=.0087). WIEER TILH]
ETTTCIRAEEERRDL (p=.0098).

#IE PE FE{THTIC SOFA X 27 3L LD AT &
REUERSE, ABE28 HE TORTEREREL
7z SEBIEDSE: b %o 12 DI Bilirubin 6 mg/dl BA
TR 30 1T, XKW Platelets 5x104/ 1 AT
@ DIC 19, Creatinine 3.5 mg/dl A DB 4 18
i, % L T Pa0,/Fi0, 200 mmHg LA T @ ARDS 15
#, GCS 9LL T OEHREE 134, Dopamine 5 ug/
kg/min L E# B L 72 Shock 13BIDIETH -7z, 3E
CEREIFARLTBREROME, KWTARDST
60%, BT T72%, DIC T74%, E#HEET 7%,

Shock TT77%DIETH - 7z,

SOFA =3 41 FELH A
Bilirubin 14 16 539%
26 mg/dl
Pa0,/FiO, 6 9 609
<200 mmHg
Creatinine 5 13 72%
=3.5mg/dl
Platelets 5 14 74%
<5%104/pd
GCS 3 10 77%
=9
Dopamine 3 10 77%
=5 pg/kg/min

4 32 Bl O FEBR AL BT T 3.4 T, FETHIL 56%
Thot, 1EBLRL2IF 1HITHTEIY, 21
203 10 B TR 30%, 3 e~ 2id 5 B TITR
40%, 4 A EDBBAEIE 16 FITIHETERSLR TH-

7.

SOFA =3 B FETH FCE
1 1 0 0%
2 7 3 30%
3 3 2 40%
=4 3 13 81%
&t 14 18 56%

52 AN INE 5 PE OFGICDW» CHIE
PE fEfTORIE L W EA % &, B#EE (GCS) «il
A CEBEEZ 2RO, ZOESBERFRD [k
B [ L E T PT M 40% AT EBS [l R
2. %1 AEFEREO MU/ 10.8 X104/ 4l TH
572k kD, SBITI/NKE10 X104/ e K D
DIC i &, PE ZBBL2IED RO LI

70 HA7 7 = v ¥ At

N3 EEbNnT, 512 SOFA A a7 3L EOESR
Lo Tk, A4« & DIC Hli3 b EHEE T
BRERTHoI L LD, TROHEBRVLEIGEFZ
5Tz,

2002 ££0 Busund & O#E TR EEBIMES & O
IMmfEMES a v 7 Fl BRI, EHHEEDHOD 52 4]
L PE 28U 7z 54 Bl % s L, FETEIE 53.8% %t
333% L HEEZL2FZD T (p=.005), 2003 F D
Stegmayr 5 O T, M/NRE15X10*/ ] K
DT B 76 Hlic PE % /1T LIETHE 18% %
EH LT, CONS0HITEENEMHALTCEY, %
DILTERNL 249 TH - 7219,

4. PMX (direct hemoperfusion using
polymyxin-B immobilized fiber)

HRTL» b BEOEEHEZMH® 5 FFP zHw %
PE &V b, ATHEEMCTRERZBETE R VDL
v FME, S PMX EHFE S ., &iE® Hana-
sawa @ 4 T 13 Endotoxin D A 72 T#& <,
Cytokine DD b HER I N T2, HL TR
4 %o 7o EERIMERNC PMX ZHEfTL TE 72,

TR AT LTz 45 IO ERIE 612K T, B
PE 2T Bl & Lt 18 BT H - 7z, HEHEEINC IXHLE
B23BEFmb %L, RTHiA 66, HIBHHB 6
B, XS 4, B3 36, MEEENIFITH
-7z,

Jk 2 BEE o PMX %5 64 [T LRI OE %2
g L7z, #IlE PMX fi{TRTO APACHE 1T X a7
2311 T, PiEgEFNC & 7 Y v % T 36 mg/
h THEM L. %7 PMX JifTHi @ Endotoxin fE &
26 FIDSEEE (M F ¥ h T —H210 pg/ml, Halidth
BRI =5 pg/ml) TH o7z,

EH  GCS 13 PMX EfTORIR T, £FFHTIZF
$112.14£0.6 225 12.910.5 ~8ML (p=.0030),
WTRETH S 12.6+20.8 505 13.1£0.8 ~NEHHIL
7.

Pa0,/Fi0, i& PMX MifT DHi# T, £FEHTIEF
#7269+14 2 & 28518 mmHg ~¥EML, JETHT
X 167420 2 & 161+15 mmHg ~ L A U 7z,
B CEETE T CIEBREERD I (p<.0001).

MAP i PMX fifT O Rt ¢, £FEH TII VY
7842 5 86+2 mmHg ~ (p<.0001), FETHTH
S 75+4 > & 87+5mmHg ~ (p=.0110), » ¥
nyYEECEmML .,
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Creatinine & i PMX 1T O Ri£ T, £EHTIZ
F492.920.4 25 3.220.5mg/dl N L, T
HTHFEH3.310.40 5 3.8+0.5mg/dl NEEWK
L7z (p=.0073). L» LR&IX PMX HfTORH]
BT, EHEHTIIFH 48815 74+12ml/h ~NB
BuzEmL (p=.0011), SECEHTDH FH 35210 »
5 4611 ml/h ~¥EMIL 7=,

Bilirubin fE i PMX fi{T D H{# T, £EEETIZF
$2.940.50 5 3.1+0.7mg/dl ~, FTEETH F
B7.71£1.55 5 8.2+1.9mg/dl ~N¥EM L 72, WEE
MTRATMETT CCEEEZ2RD (p=.0021).

Platelets i3 PMX fi{fT DO Hi % T, &2 HEH TE¥Y
9.9+1.5% 5 7.1+1.1x10*/1 ~ (p<.0001), 3E
THTHFEH5.3£0.70 54.2+0.6X10%/ pl ~
(p=.0029), WTFNLEEIED L.

Endotoxin (G Bl T3 £ F#H (n=22) TEY
39.5£5.8 % 5 26.5+4.1pg/ml ~ (p=.0190), %
CH (n=14) THF¥H87.8+28.7» 5 83.7+26.6
pg/ml~ (p=.0329), WIFRbEEZHI LIz, M
HHECIRAMETT CCEEEER2RD (p=.0425),

WIMAED 5 5 7 F LRMHE 15 FlOFET-RIZ 27%,
77 LGHE T BIOIETRIL 57% T, FERIMMLE 23 5
DIETHIZ 43% TH > 7=,

#IEl PMX JEfTHTIC SOFA 2 2 7 3 DL E DR
erE UEGRE, ABE28 HE CORTR2BE
L7z, FEGIE D 8 D % - 72 D 1% Dopamine 5 g/
kg/min L £ % & U 72 Shock 28], X\ T
Platelets 5x10%/21 LA F @ DIC 26 #l, Creatinine
3.5 mg/dl L E @ B R 4264, PaO,/Fi0, 200
mmHg LUFd ARDS 18 #il, Bilirubin 6 mg/dl 2Lk
D2 1161, GCS IUTOEREE 7HIOETH
o7, LRI EBEET 2% EHLEL, RnT
DIC T 46%, Shock T 46%, BA£T50%, ARDS

T67%, HFARETI3%DIETH -7z,

£ 45 Pl DI A2 BT 2.6 T, FETHRIX 40%
ThHolz, 1ERALRZ THITHLEXR0YS, 2 HET
213 M4 BITHER 14% TH - 72, 3HETLIE 176
THTENY, AL LOBBLRLITTH THT X
86% TH o7z,

SOFA =3 Xl SETHY FETH
1 7 0 0%
2 12 2 149%
3 7 10 59%
24 1 6 86%
B 27 18 40%

FE | EEBUE T 2 o PMX #ifTiIc &£ 9
AERAERRERD, RENHEMLU, L En-
dotoxin MBI CRBERELBABSHER S NIz, £7-5E
TEPI 77 LBEELD, V7 2BEREICL2E
MEFBBROHEEEEZ SNl & 512 PMX O
JEZ DWW THEITEIME X VA % &, Pa0,/Fi0, &
Bilirubin fECHEEZ 2RO 2. EEHOFEITHIED
¥ 269 mmHg & F¥ 2.9mg/dl THozZ L L&D,
513 ARDS R AWM AR 2 2815 5, PMX %
AT L 7213 5 L DM L Ic B 2 L Bbhi:
(Bilirubin 10 mg/dl ML b I3RS 2 0), & 5
WWSOFAX a 73 EOBBRFTLOBN T,
Shock & DIC #id LI EHEE TIEFETRTH - 72
&Y, IhoBRVWHEILGEEZ SNz, DICIK
BL CRIM/MIELERCHAD Lo, HHS I
PAILl A 33 LTwae, ZpPALl DR
X PE ORISR L LT s T w3050, DIC #lD3E
UHRETIEAS L T aREMRH 2.

5. CH(D)F (continuous hemo (dia) filtration)

CHF BB 2R T { i ffRZE LT,
HESWRA LR A2 L ClRIGHSTED s htz,

SOFA=3 1 el PR W2 FBEEL S ) BMEPRAL % E L ERI CH
GCS 5 2 299% (D)F ZHEfTLC &7z,
§9 - EN > N7 A ) i
Pratelets " " 169 XA D RRET U 72 39 Bl DI ERS I 64 BT, B
<5%10%/ 41 23BN 16 B TH > 7. EEEE BN 120 58
Ii(;pan}ilile/ _ 15 13 46% 17BERDZ L, KT 9H, HILEEH 7 6,
= (L m s N N
Crontinin o 13 13 50% Bos 30, HARHEDY 2 O, WAL 1 BITH S 1,
3.5 mg/dl CHF iZ i3 polysulfone & (SH-1.0) % >, #I[E
zﬁﬁﬁ& 6 12 67% XM R 1 ml/kg/min & D, WEEIIEZF 75 v
Bilirubin 3 8 73% FB#%10 ml/kg/h D5 BHR L 7z. CHD IZHEHIZ &
=6 mg/dl DEFHELTOY 7T v F B% 10ml/kg/h 2538

HEA7 7 x v o 220 235159 (2004) 71
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U7z, BAkEiZ 1~2ml/kg/h & U7z, HrgERE#NZ
74> % 0.5mg/kg/h £ DL 7.

Z a1k #]E CH (D) F fifT O EifE & ¥ 2312 K
BO%EE, EFF 176 EITE 22 B TH® L 72,
ICUFEEHIC CHD)F 24 HFHTE 4.6 [, BT
BT 4.5 BT L. HD BEFHIF TFY
3.80E, EUMLFITCEHIBEIPFHLL. 35K
Bilirubin 3 mg/ml X _EOFEES 8 #iic ik HDF %
SE#472.5 8], Bilirubin 5 mg/ml A EDFAE 7
X PE #¥¥ 3. 3EBEA L., £/ 7 ABHRI X
2 EREBUMEE @ 9 #ic 1d PMX 2% 1.3 mFFH L
7z,

fEE  GCS X CH(D)F MafToHiL T, £HEHTIE
FEH11.941.0 05 11.1+1.6 AL, FECEETDH
9 11.84+0.7 25 11.0+1.6 N L7z,

Pa0,/Fi0, i CH(D)F [efT D& T, HFERETIE
SEH¥115+10 2 5 176+22 mmHg ~ (p=.0129),
HTET S FH122410 2 5 156+ 16 mmHg ~
(p=.0199), WIFnbEECHEML .

MAP i3 CH(D)F MifTO R T, £FH TS
7844 5 903 mmHg ~ (p=.0026), FECHETSH
S 7530 5 85+4mmHg ~ (p=.0436), v 3
nbEEEmL.

Creatinine {13 CH(D)F 1T D% T, £HHT
B 3120505 2.620.4mg/dl ~NEE RS
L (p=.0119), FECHTHFH3.1£0.4 05 2.9£
0.4mg/dl NP LT, &7z, EFEFHTEEH 564
577 ml DR, FETEET b ¥ 6051304 ml DERAK
MHEETH - 72,

Bilirubin fE1x CH(D)F HE{T ORI T, LERETIE
FH51.1+40.25 5 1.3+0.3mg/dl ~EML, FET
BTHEH2.320.6 05 2.8+40.7mg/dl ~NEEK
Bl (p=.0284).

Platelets i& CH (D) F MifT ORI T, HERETIEF
$11.4+1.975» 5 9.3£1.6 FF/pl~ (p=.0091),
HTETHEHIL.0E15F726 7.9£1.375 /1~
(p=.0023), WIFhbERECHEDI L.

IL-6 (n=12) X CH(MD)F T © #i# T, ¥
14,384+8,538 7> & 5,488 +4,027 pg/ml ~F B I ¥
ALt (p=.0096). % 7z Endothelin-1 (n=12) &
CHD)FRi{T O HI#% T, ¥1¥5.63£0.63 2 5
4.7340.46 pg/ml ~EEICED Lz (p=.0281).

#IE CH (D) F #EfTH1z SOFA 2 a7 3 L Efigds
Fer B UTERSE, ABE28 HE CORTERZR

72 A7 7 2 vy REE

U7z, ERIED R b % 5 o 12 @ 1% Pa0,/FiO, 200
mmHg LA T® ARDS 39, X\ >T Creatinine 3.5
mg/dl ML EDOBAR4 24 #, Dopamine 5 #g/kg/min
PAE %L 7z Shock 23, Platelets 5x10¢/pl BAF
@ DIC 7#l, GCS 9 A TFTOEBES 64, Bilirubin
6 mg/dl L EOHFAZ 2BIDIETH -7, FLTHRIEIE
BEETS0% &b, X T ARDS T 56%,
DIC T 57%, BA4€T58%, Shock T 65%, T2
T 100%DIETH - 7.

SOFA score=3 eyl LB P A
GCS 3 3 509
=9
Pa0,/FiO, 17 22 569
=200 mmHg
Platelets 3 4 579%
<5X104/ 4
Creatinine 10 14 589
=3.5mg/dl
Dopamine 8 15 65%
=5 pg/kg/min
Bilirubin 0 2 100%
=6 mg/dl

4 39 IO IER AU FE 2.6 T, FETEIL 56%
Tholz, 1EBRILET 4B TIHTE25%, 2T
413 4 PITHREENY Th- Tz, 3EEHALIE 15 4]
THRTETIY%, 4L EOBBRA T 6HITHTE
50%TdH o 7z,

SOFA=3 et A’ FHE
1 3 1 259%
2 7 7 50%
3 4 11 739%
=4 3 3 50%
gt 17 22 56%

B ANBLRLBEE BT 5 MR bk OBRE
HLELUTREE L D AUMRAERH D, MITEREST
HERERMZCHDF BTSN TWwS, FEO
SOFA 2 a7 3L L DOE#HEALOMES TH, ARDS
BRI HERNEEE T L b EFRTRTH -/
ZEED, SBLVRVEREFEZSNT., ZON14
Bl MiTE L ENCIE HD bEfT L7245, Zh
5IHEMBELReOBMHEESITH o/, FTHBRBIO
HREE B 4% 00 MERB T, &5 66% 13 MU
M OIEEA S OATEEMEDS H - 7z, 10~20 ml/kg/h D
CH (D)F M7z &£ v Pa0,/Fi0, & FHIfiLHE O HIE %
FHwH, ChizFIBRKEBERBEYEH T MK
W OBhE EE 2z shtz, i IL-6 (MW 21000)
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% £ @ Cytokine @ # & ®'9, Endothelin-1

Crit Care Med 29 : 1303-1310, 2001

N N 9) Marshall JC, Cook DJ, Christou NV, et al: Multiple
(MW 2492) 7% & DMEFBHUEOHED bBI5 L T organ dysfunction score: A reliable descriptor of a
Tz EBbhiz, complex clinical outcome. Crit Care Med 23 : 1638-1652,
e L2y ] R A L) 1995
2000 0> I\Qo\nco > OWET &i\’ REET2ICNY 10) Vincent J-L, de Mendonca A, Cantraine F, et al : Use of
% CHF TRIEHARIAERIEY (20 &1 35 ml/ kg/ the SOFA score to assess the incidence of organ dysfunc-
hPlE) PEBIEWE SND, 5413 CHD O tion/failure in intensive care units: Results of a
W LTHO:EY 75y KB bHERE L &L, rlrél(x)ttu:l%r;tger, prospective study. Crit Care Med 26 : 1793~
FHhSFEVEOKREZHN L L:% 8D CHF % 11) Cook R, Cook D, Tilley J, et al : Multiple organ dysfunc-
4= S > ¥ < = tion: Baseline and serial component scores. Crit Care
MITdE %27, Ly»L CHF THRETRER DI Med 29 : 2046-2050, 2001
MW 50000 £ TTHY, BEEMEVHRRETEL 1) 05 75 GHEE: SRS BA7 721y s
Vv, FEBIZ 2002 £ D Cole 5 DIRE TIE, B " ; 18 :d7;-717{, 19139 V. Utsobin U. et al: Bl X
e usund R, Koukline V, Utrobin U, et al: Plasmapher-
XL 2,000 mi/h & CHF ZHEfTL T O, RRRE & L esis in severe sepsis and septic shock: a prospective,
# L T Cytokine DZ LICE 137 <, R LEBYE randomised, controlled trial. Intensive Care Med 28:
RZELWEShED, 22 TE~hSFRME DR S 1434-1439, 2002
14) Stegmayr BG, Banga R, Berggren L, et al: Plasma
% HRYIZ Microadsorbent system (MDS) 7 £ il exchange as rescure therapy in multiple organ failure
HRBELEE DHABTDOEREREINT WS, including acute renal failure. Crit Care Med 31: 1730-
1736, 2003
6. ¥ b ) 15) Hanasawa K : Extracorporeal treatment for septic
patients : New adsorption technologies and their clini-
S - 3 3 __oam cal application. Ther Apher 6: 290-295, 2002
B N D L L s M =k s it
T, PE BaMFA~42 L DIC, PMX i Shock & DIC, & (PMX) OB 2 e — R YE » 2%
CH(D)F i3 ARDS L BFRLICFREEZ6hTz, % . bﬁ;%{ﬂgg;iii %jfi‘if%z%o%ff EERE
¥ Y MAEREMFESEE 4 - »
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