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Septic Multiple Organ Failure
Tsukasa Nakamura, Yasuhiro Kawagoe and Takaharu Matsuda
Department of Medicine, Shinmatsudo Central General Hospital

Summary Sepsis has become increasingly prevalent over the past several decades worldwide
including in Japan. Despite advances in supportive therapy and the use of potent antibiotics,
mortality rates of patients with severe sepsis have not impressively improved over the past 20
years. At present, sepsis is a major cause of death with a mortality up to 50% in intensive care
units. Multiple organ failure (MOF) is a frequent complication of severe sepsis and septic shock
contributing to the high mortality. Recently, various treatments including polymyxin B-
immobilized fiber (PMX-F), fluconazole, selective inhibitor of group IIA secretory phospholipase
A 2, recombinant human granulocyte colony-stimulating factor, drotrecogin alfa (activated) and
recombinant tissue factor pathway inhibitor were reported. In this article, we introduce our recent
papers regarding albuminuria, bone metabolism, MRSA infection and septic encephalopathy treat-
ed by PMX-F. In addition, we summarize recent reports about MOF including acute renal failure
and the treatments of MOF.
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1. i € ® (2

TEOTEME O, EEEMOEL, EEHEM
DSz S b o, BEERIME, BMEES 3 v
7 BEFEBFICBIL2HECERO—D>TH S, KET
BEE, B X% 740,000 ADFH L v EIERUIMIE 855

FIEL, 5% EMFETT S ZeBHEIN TV EY,

75 v A BWT 1993 x5 2000 F & TO 22 Kbt
@ ICU B 100,554 Az B W CHIMAEM Y 2 v 7 ik
8,251 N (8.2%) WD &4, 1993F D 7.0%» 5
2000 4F1 9. 7% EEIN L 72 Z L B E|EZI LT W B2,
¥ 7, KENCB T B 1979 FH 5 2000 Fi2 BT 5 22
FERIIZ 10,319,418 A BUMAE B&E NFIE L, #HEHH
CEESTHE DS L, FFAAPBALD BE L,
1987 ELIRE 7 S ABBMEBERTH Y, WAVERH
ORI LT X T 3 2SMUIME OSEE 3L
TV ERESNTWBY, BE, HAEMEEFED
7o NEHESEI U AR B ROER, FECEEIMIC
5T 3 2 LRGSR, MEERNC S EELREL
o TWw3Y, &El, BINE: BRIV T —
T ELWEREEIOMREETLICSETHEVERS
nNTwR»T —< 2HLICRET 5.

2. LT IR

MBS FERBICT VTV ROSEINT 5 2 & i3
B 5HEINTWw 5, De Gaudio » i FMi I L
MEWR>EBHEIZ7 VT I VRPN L sepsis
severity score & i\ HEEE % 7R3 2% Pa0,/Fi0, & i3
ML 2w EmE LY, FE S, BILEZEHL
TeAMBREBEDT N T L VRIS 2085 5, %72,
PMX-FBEN 7 VT I VRICHES 2008 D RS
L7z, 12 ZOBIME % &6F L WiMEESE, 18%0
B IE 2 &P L AMEREE, 10 A0RBEEEZNR L
L, 7, BEZOMIE* & LA GEH 2
PMX-F ffT#t (n=9) L IEMITEE (n=9) <O
72, 0BONEBETET VT S VIR (5.242.2
mg/mmol) iZEHEH (1.0+0.6 mg/mmol) 2L
L7z (p<0.01)., RIE2GH T2 LS KT
VT URIEEEML 72 (16.6+4.8 mg/mmol) (p<
0.01), MPzy N rFYrBELTLVIVREE
ZICHBIL 7 (Fig.1). PMX-FEERTICE D 7TV
7 VR 4.2+1.5mg/mmol ¥ THA L7z (p<
0.01). Blb»s, MERFCHMIE.2EGHT 5 LB
w7 v 7S VR ML, PMX-F ki

80 HA7 7 2 vy AZSHEE 235815 (2004)

NI | -El ectronic Library Service



Japanese Society for Apheresis

60

50 -

40+

301

20

10+

Plasma endotoxin levels (pg/mi)

0 2 4 6 8 10 12 14 16 18 20 22 24
MACR (mg/mmol)

Fig.1 Plasma endotoxin concentrations (pg/mL)
compared with urinary microalbuminuria/
creatinine ratio (MACR) (mg/mmol) in trauma
patients with sepsis. R?=0.736 ; p<0.001.

IVIVR IR ERETHI LWLV T LTI
RYBPT 5 2 EBRM I hT®, EHSIE, VEGF
i ST % 2 & R HEE LBTE VEGF, 77 8
YR, =R bRy OEBERNFTHL. D,
TNVT I VREBET A% T - BEBHRE S LT W
5, NG, Fiik, BRERETRTNVT I VRE
ICU ABE#& 15 LA 88N 25ER TR FPHRRR T
bV, ZWEFALEZEH LT WD, Thorevska &
3Y104 A O EIEBE (E¥IER 1 64.55%, APA-
CHE II score: 20.5, SOFA score: 5.0) H169%iz
TNTIVRBAN, TV Y/ 2v7F=it
23100 mg/g AEDBZHRBUTOEZICHL 2.760
FCENH D Z &2, LT, Molnar & 1% BUMLE
Hyay 7BETHL7LTI VREIENEY, 77
S VIR & Pa0,/Fi0, & b MM 2w L4 L, B
ErSDEEBRETE, 7V7 I VREILEOEANE
DHZICZRowEfERL T3, MEEAEY, 12
fE, 7V7 I VRICBELTSHED & 5% 2RESNE
Tha.

3. 7aaisrz=> (PCT)

LIET& 0, M9 PCT ¥ I3 IE R L R R4 8
FHTIIEML SOFA score LHHB3 2 & 3 2842,
RIEODBEOHZICIIZOBWVWE WS RER VLT
H%. Luzzani 5%, BUMAE B E 2B\ T SOFA
score DAL CRP & » b PCT #E1z3& < AgEA L,
PCT BZMIMEDHEZEL LTERTH 2 LHEL T
%, £72, Du b, IL-6 & PCT I3 BUMSE & FE4

fiEtE: SIRS L OERNCERTH Y, MFIIMHET 3
& RE L7z, Dahaba 52 1%, MEEF T OIERKI
ERFOMH PCT & CRP OHE 2R L7z, Mg
PCTRERENORBL LI T 25 CRPE
BREEL 2 I Lo s MEENTEE Tl 408 R MKl
ER EDIBEE L TIEPCT XY b CRPODAHEH
Thd k&L, EEOIX, BEAREL L GER
ERICHED > TR Y, FEHEE ICHBUE 2 &6 5
Pl R BB T 27:0 26 DT - 3EETH 5.
HATI, PCTICEELZHREZIZEA LRV,
PMX-F Hemodynamics Study Group'® %%, x> K
b ¥ VIAE & £ 5 BUILE 5% T, M9 calcitonin
gene-related peptide (CGRP) EE IZEHEZ ICH L
ML, PMX-FBEMTRIIEAS T 2 & v EHE
R % publish LTWwW3, %0 62 2%EEM
LI,

4. R fE 4 B EE

BRIMAE fe OCBUMEE 3 2 v 2713 UiE UIERNE % & 6F
U, HiRHER OBRET 2O FAE IS L Tw5 Z &
BHISH TS, BEDORKEAE & U TIMI OB, MK
¥, blood-brain-barrier (BBB) D8 ¥ 23
EINTWEY, REEORIHIZIE, ME»IEL DY A
kA A >R mediator ZEE L Zh o BRBHERETR £
PEET L, o, YA VAL FDHDH BBB %
EEL, EENLHEELEI T L biEflanT
V5, BUMAEMERGEE D FE 1 3R 13 1E 5 F feeik 88 o B
BEOIFRTELD bEL, — B, BuEERE D
55% D3I B EE%E ¥ (somnolescence), 33% 3%
BER#REE (sopor), 2P EEEHLEE (deep
coma) EFHEINTWEY, F/, T, 7V —F
TANREERBRERBNER SN, Voigt 59 13,
WMIMEMEREREOMF R Y, #KRTO7 A arE
BB RIEFEECHLUZEHCETL, SRt 7 X2
IV E VRRIREE DR T I3 R IR O BERE & AR+
5L EWmE L, BUEMERE DR 7 &/ Bos
5422 LMBH5NTWT, aromatic amino
acids (AAA) & branched-chain amino acids
(BCAA) DN v ANEERZERES LA s
T %, Basler 57 1%, BRIMEMRAE O BE DI
IL-6 & PCT IREDSHEIIL BCAA : AAA HLDIETF &
FEAL, BOEQOEEE & AEBT 2 2 L 2H&EL Tn
%, FEH 51X, PMX-F#ED BCAA : AAA Hic
TR L TR LY, 16 ZORIE 2 £ > K
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MfE, 10 & OREE % b 72 WEUME, 20 HOBEE
ZxtiE & Uz, BESSE 12 BRI = > R b
Fyv, IL-6 BERME2FbEOHERURESIC
HUSEinU 7z, %72, BCAA : AAA FLIZBNEE %5
BECREFHICET Lz, PMX-FIEEMITIC & D I
IL6BXUTYF My VEBERETLBCAA:
AAA HLRBEMUT:, e D7 3 VBT VY ADR
Yt HSRRIIE MERRE 12 B85 L, PMX-F BRkIZ2IES
BEREM ORI S iz,

5. 87 £ B

DHT & 0 KfE & BREOBRCEL TEHHES N
T3, WIMERE TRRFAVY 2w LRI A
F oAb Ay 27 ABEIZET L deoxypyridinoline
7 EDBRIN~ — 2 —BEIIEEMmST 5, 1d A 4 1t
AN a7 AEE L IL-6, TNF-alpha IBE & DO
BERS, KDLy 2 A ME IFBRIMESRE I LIEL
EAHehn, ANy 2w AORPEREDSEEML 72720 T
B RERIGICES L Tw bkt ST
519, HEBRSEE T 2 L BEESLIELIERD T
%, M, B L 3ECT BB WL, £
iE & ARG BES T 2 IR R e 5 2 LYK
BEhTw320, FHEBENO~—7—& L TR
pyridinoline (PYD), deoxypyridinoline (DPD)
BIHL A& TWwW S, Smith 529 (3 BULEE B3 13
nitric oxide BEA B L WEHBRINEML, £HFHET
SEHBRER EOAHOBBRETF LD 55 2L 2l
HEL TV, EHSI, 25 %0KIMIESRSE % PMX-
FREITE (n=15) LFEMITEE (n=10) U
Rt PYD, DPD, nitric oxide (NOx) %#REfL 7%
(unpublished data). R # PYD/Cr, DPD/Cr,
NOx/Cr 13 BUE B3 T I3 & < U
L7 (p<0.001)., PMX-FEEBITHETIIIASD
EIXZICET LR (p<0.01) 2SFEMEITE CIIELL
PRI g,ot, UbkEY, BUETIE, NOELE,
BEHENSEMLTEY, PMX-FREEREINL 22
FET2DCER R ENRBRINT,

6. ig & X

LPS i3 7 7 AR O SR O F 75 BERE BB LA 53
THY, $RTOVREAIZLPS LHEEGL 2D,
HDL 33 RTD) REHDOT TR GRS LR
o, BEERASBE T, [T apolipoprotein A-1,
B, total cholesterol £ 133k4 U triglyceride i33¥

MT 232 EPREINTWED, F7-, BERERIMER
# Ti¥, HDL-cholesterol BE X4 L, Zlg#s 1
4 B O F T HDL-cholesterol £ L tHE 3 %
LYEEINT WS, T4, van Leeuwen 52 i,
17 4O E\FEWIMGE B 12 BT, 119 cholesterol &
B 1% 2.67 mmol/L 2 & 3 H H «Z 1.41 mmol/L i #&k
Y3528 HEICIX 4.18 mmol/L i23EmL, HDL-
cholesterol 2 & X 0.84 mmol/L > & 3 H H 12 0.42
mmol/L 243 % #3528 HH Z 0.84 mmol/L IZ &
D, LDL-cholesterol #F X 0.94 mmol/L & 28 H
Hizi3 2.0l mmol/L £ CE 5P T 2 2 & 28
Lz, L Lianss, AFHEECHTEIINSRE
BECERRD ol BEERIMEREICE W TE
) REHMEESE Z 28BIIRIETHTHY, 58D
S5 RZPFRICHARFL 720,

7. RERFHA b

SERE EEME (LTREFY A4 M) i ne
phrologist £ L TR HEMNCHERINLIHETH S
2, FhLAOBRKECIZEEL S WHE» b Lk
v, REEOBEMIE LT, AV F v LMl R
BROKNEZ MG, SRERfE MRS D5, REY A +O
EEGEFHLPRBEEHY, ROBMLOLKFYA b
DREE L RBERERER D S OXBETH D, HEEIIT
R R BT 3, Fig 2 KRP ki s e R
Ry 4 b RRT, FHO, BREEEE, RRORK
HIELEE, V— T ABRZ EDRPIEHDOR K9 A
PR E RS, BEFEORFICEERHEIAT,
F72, REHA DL OBEORREE, FHREH#
HT20cERTEZELERD S 2HEL
feu=20 FRIPR R4 A PO —h — XL EHRE S 1,
SFHEWENGE S S D ERE L T TEROHEMEEI
BHEAELX DWMENINTHEIDOTEHER LTV
&2, MIMEICSBSE AE0—2 & LTARERE
REBET B 2 L i3H S, FERT AR & D Bl
PDEBEZREICR S 2 L, £, B4 O mediator I
L 2 BIEA~OER 2 EBHRHI SN T WS, LR
D55, BEEEREE 2B X T IERE BRI RIETEE
ThHD., BUECB T 2 BEEIREERTDHY, &
COWEREZEIZLY P My ik W ERI WL EED,
R BEECFEEL TWwS, EEL X, BROM
Bk LPS L HHAEMERT 2 72 o EEN L B D%
RHEEIL, BUMGE & 2 BBEESH 2 BEHEORPITK
Ry 4 N BRETE 20D 5, £, PMX-F#HiE
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BED LI B EERIZTHIZOVWTH LD, &'
FERCIMAE 8% 20 4 12 ZORFICR K ¥4 b o
3h, PMX-FERECEIDZ P MRy v kRET S
ZEWREYIRPRFSA MBBA L, UEns,
WIMAE IS BEERE T, REEBEEL U TRL,
HRERBCOVEENE LI ENEIBEN, 77,
PMX-F BRI hBk ik - ipafEsE 2 B1E 3 2 alRett:
BhHBHIELbRRaNI, FESIR, ULl rias
F 2 MRSA W X 2BUMEICHEE LTz, 79 ABHEE
W& & B HE R, KM, B0, BESHERD © OFEEL
%<, HLE, WRED» S ORENS T T ABRKER
LR D, WEERNEL NEEE, REROWRS
V=71, 77 LGHE (MRSA 2#&t) H25 0wk
BEBREC & % BuiiE B #H < PMX-FEELERHT
HHIEERREL T B 08298, BB IR
FHThH5, ItE, MRSA BHSEIZH L T teicoplanin
DRI NEIRZNE L FME S LT w3,
MRSA BHefE 12X LU T vancomycin 23— HHE LI
RAENTwa03EEHEMN, FHEH, red-man syndrome
R EMSEE ST teicoplanin #E L HEHL TV 3,
4 [8l, MRSA B M f£ B # 1< PMX-F #& &, teico-
planin, F&GFARE % T L Tk % HBRRES L 7292,

Fig.2 Urinary podocyte visualized by immunofluores-
cence. X40. ’

PMX-F+teicoplanin ff Fi & 13 PMX-F B M3 K& O
teicoplanin HIFE L D & Y ABEHE (20 H versus
44 H versus 42 H) 3MEfEETRL, E£FE (90% ver-
sus 53% versus 47%) IEEEZRL. M EED,

MRSA HUME 1 & PMX-F ## ik %2 BRI fifT L 72
FRFEPBLZ EBRB I N, UEsrs, S5
MRSA 238 5.9 2 BUifiE 12 & B 12 PMX-F # ik
EHALARLWEFE Z 53, MRSA ORI
% Toxic shock syndrome i3 enterotoxin i= & v #
E3ns, g7, RERFERBARVNMUEE > D7V
— 7%, MRSA BLER I BEESRKET LI LR
# & L MRSA-associated glomerulonephritis & #
HL7, YEBEERBET S, MRSAZDH D
DHRBLETHY, b L, HRLTR+ouERE, B
BREDEIE L R WATRESESNH 2 Z L RB IR T
%%, Yoh 6% 1%, ¥BEDKAERD—>D & L THEXR
DY A b4 >OEE5 %R L, enterotoxin 3 T-
cell ZFEMHALL, & 51 B-cell Z¥E AL UBEL 1
By augett2HeE L., S0, FH 51X, MRSA
BEEEE % A 5 BUME B ORISR K ¥4~ o3
TEEMES», £72, PMX-FEENEARS LU
RPRNSA VBT 20820 L TREL
7239, 100 0D MRSA BEEED 5 b 20 A0BIE %
B L 80 BBIERRIEL Lo Tz, BREEZEHL
72 8% % PMX-F BEHTEH (n=10) & JEMITRE
(n=10) W5/, RPERF VA PRUOBARIE
fEZ AL Ty MRSA BB E ICITED sl
poled, BEAHEZFCERED N (REH¥ 4
b 11.7+0.6cells/ml, & H K :2.620.6g/day).

Table 1WCEBREGHELFESHBEOLKZRT.

PMX.-F ifTic & b HE K 0.8 g/day (»<0.01),

Table 1 Clinical characteristics of MRSA sepsis patients
with and without glomerulonephritis.

GN patients  Non-GN patients

(n=20) (n=80)
Sex (male/female) 12/8 50/30
Age (years) 63.7110.2 60.5+12.5
APACHE 1 score 27.3+4.5 26.5+4.0
Serum creatinine 2.3%1.2 0.94+0.2
(mg/dL)
Urinary protein 2.6x£0.6 00
(g/d)
Urinary podocyte 1.7£0.6 0+0
(cells/mL)

MRSA : Methicillin-resistant Staphylococcus aureus, GN :
Glomerulonephritis, APACHE: Acute Physiology and
Chronic Health Evaluation.

HE7 7z vy 2%2M3E 23515 (2004) 83

NI | -El ectronic Library Service



Japanese Society for Apheresis

FRAPFE FH A M 0.4cells/ml (p<0.01) £ THE
WA U e S PMX-F FERATRECIEZE L L ke dp o 72,
Pl Ed 5, PMX-F # ki MRSA BIEBHE 1 b Bk
EEREWOIBE» o AR I LRI N,

8. > 7]

EREEFEZELENLTBY, ENMEEOETERA
ELUOUBIME RS —FL ., RERMEETRE, &
FHEA, HEOMSKEL, NEHaREEZ & o5dBikin
HEETERD ZEPRESN TS, KETIEHT:
WCERE A > I2BED 70%, EMEESETIE
H20% I EEIEKB A NS, ba K=Y Tidb
mEEOBRIIEEEE 2 oh, I BIHO.LHEE
DOEE L L THIREETHY, EEBERKICE T 508
OFELCHEEL T3, Scott 5% 1F, hbuR=
T RBENBEZEOTFRZOLODEE R, Bt
ANVA, RIECHEET 2 e 2HELL FH
53, MO bRy TEEBEZEREZES
BB EOABPEDLEVEE LD bEL, £, B
ZoboRMP roR=y TEEICETEELZVE
ARG L TWw A3, BUME T, (ORI AEFEFR
b RBEERNC HFIIC R LT 290, L baR=Y
T iZ B B E O LESRE 2 ERECIBE T 2700 E
EiEETH 50, S, FESE, P hoR=>
T M S MWENT BE ISP L 7 BUIE I BV T
b3 2090, £1z2, PMX-FHEENE S WIS FEE
2 RIZT IO WTRRET L 7Y, 14 44O BUfiliE % £
5 MW ENT B, 14 %0 BUIEE % ££b 7 W MEE T
B, 1240IEEH PR L, BUNiE % £ ##
OO b aR=y TEE (0.56 pg/L) EfEDbZVEE
(0.16 ng/L) KRUIEHEE (0.03 ng/L) &0 &FEHI
L., £/, LMo R=VTEE MY >~
NhFyoBERmHELL. 3512, 4HDK
MU 8B 38 % M 4F A2 PMX-F BEETE (n=7) &
JEMATEE (n=7) 124277z, Table2 WRTH I &L,

Table 2 Changes in serum cardiac troponin T cencentra-
tions (pg/L) before and after treatment.

before after
PMX-F treatment 0.62+0.30 0.26+0.12*
(n=7)
Conventional treatment 0.52+0.20 0.48+0.22¢
(n="7)

Data are shown as means®SD. before treatment versus
after treatment * p<0.05. PMX-F treatment versus conven-
tional treatment ¥ p<<0.05.

84 HA7 7 = V¥ RS

PMX-FEHECZCIOLH e R=V TEEIIER
BT ULLBSHEMITHCIBERELE(LER I R o T,
Pl En o, MEEENTICEH L BIMERSE T, L
BENL I LB IR TEEX EHL,
PMX-F ik U AR E 2 2IET 2 AlREtE 0t mg S
Tz, S, AT VA YI BT —T VRS T —T v
BEDILBREDFARE BB E L E 2 515,

9. A, A & W

BIMAE B3 & o, AN BERE D B D i 13
v, T, Tribl 5%, 21 ZAOANTIEREE S DT 7
WMESRE ML vavy, 0#HFFEYay )
B UM H & D443 Wb BE % secretin-cholecystokinin
TANEROTHRE L, + 246G RE IR 3FHT
EEZRRBO o led, ¥ ay 7 %25 BUE T
+ BB W th 2 B 1 % amylase, chymotrypsin,
trypsin, bicarbonate B IZFE HCH LIETL,
Yav 7 BRFEIBEEDLRWVEETIE trypsin IBE D &
= A2 WD I, %72, amylase 73 Wb & APACHE III
score B & 1 SOFA score & XFHBIL 72, A E» 5,
WU BE i, B BT 2 D UMEEE R E 23 FEAE L,
e EEDRE AT 2 C EamB I, e,
By 2 AME IR BERR I LIZLIEEH L TR
RROEEE sh, =¥ F F v CIEOBES o H#ER
EhTw3, =¥ R bF Y VIEREEORER DL
0% RS >, MHFH VY 2y ABE L IERLE
OMBEERT IS, TV R MFy U BAtEEAR
BB BES VY 2 AMEOER CEE L RE S
HY LEIE SN TS, Adrenal insufficiency DR
HELTORERENTIRDSH, RIFERZCB T
% adrenal insufficiency ORI L HHME S LT
%. Manglik 513, 100 4O EERIME B 1< 250
pg O ACTHRIB 7 A b 2EfT L 7z. ACTH, cor-
tisol, aldosterone # ACTH# 5 ®i < #l & L,
ACTH # 5 # 30 4%, 60 43 & cortisol, aldosterone
BPHEIE LT, 9% D EEHN ACTH 7 A M K% <
(cortisol <20 pg/dL), 919% D #3FE D cortisol X &
30 43, 60 43teIticEiNL 7z, 940 ACTH 7 X b I
RIGERI ol BED D B 4 %413 KM adrenal
insufficiency TH o7z, BD D 541& ACTH i2xf ¥
% aldosterone O s 7% £ adrenal dysfunction 3
TR, Pk o BIMAEBE T, BIEHEESE
TLTWBRERND S Z ENHEIL /2, F72, BUAE
My gy 7BECBWT, b L cortisol B E » 15
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pg/dL LT OB glucocorticoid BB E 2 H D, 7 5. Group IIA secretory phospholipase A 2
cortisol 3% & ¥ 15~34 pg/dL OWfix ACTH 7 X b FBUENEY 3 v 7, LREEAEEEOMPEE X8
PHATLBIBHEEME T2 2 L MBI TVEY, MUEATEREHET 20 BRI EHEETH 2
Vasopressin (ZfR 5 CEA S UM TRESBE ICE LY 315920 Na/S-5920 3B ¥ & 1L % i 3% T O M IR Bf
ZONSEHRNVETHYRERE, MKE, MEFHLH R ROBMITI N, BEMIHERS N, SEERETH
EWB5 9 %, I vasopressin & iXBUMER: Y 3 iE 18 FHILINIC R G S W EFEIHRE T %25,
v 7 OFHN T/ LRI HE WA T 5 28, Y BEHNT BEFRIZ 7 vy —REeEN e h o7, Bl
vasopressin N EZHUAEM:S 3 v 7 BE DR 1/3 12 TEMZERAEBE TIE, FREROBERERDD,
HONDEZEBHREINT NS, Fi-, FRERL Ifit H granulocyte colony-stimulating factor (G-
EUVRETIHMEDLS VY, FEHEFETEHTO CSF) BEOET & FHIIHEB 27T, BIESRE
free T 3, free T4, TSHEEZEZ%2EDholz L IZ G-CSF 8B 5.0#& 3L H 2 03F%), ESMHEE
TE2HRENZ W, Dl bhs, BIMETIZEL DN £9 5. Weiss 513, 28D G-CSF (1 ug/kg/24
W, NTWEREIPHEE L SEHEAE L BBECE T L h) 285 L, HERMBRONKEY G-CSF B IC &
Tw3, EEHSIE, ThH6DORVEVEBEEZ VR b DR OIE I B AJREME R R L 7z, Fluconazole i34
FyreOM#EICER L PMX-FEERIBOEH % Xk, MIEERAE L THERASNATY 35, MBI
B Th 5., O BUMEM Z SRS HRBH 2 2 L BPRES L

720, BIMFEEBR T, tMOTIERA TH 3 ketocon-
azole, itraconazole, miconazole I3 B34 D
FESBARE DD, BEE, /NEOD apheresis 14 BRXTFHRENET D LB TE R D572, Flucon-
%k%b%;tu&m#,ﬁﬁ,%W%Tékhﬁﬁ azole i, #FHEROBERELE I X D BEREP O BUMAE 12
/N apheresis IR DEMENSHEHE S T3, #O BBELLOER L FTHRERET 2ENH 2 2
MNRZBWTYH, #ik L7z & 512 procalcitonin i3k EDRTRB I NI, i, RINEESESETL T,
MEDORBEHEOIE L L CTEETH 5, Han tissue factor PNREIRE 2 ERLT 2, KE, 3—uv
5% 3, 784 O /N BIME B4 12 B \» T procal- % &t 17 [ 245 fFFE T tissue factor pathway in-
citonin BE XL B2 24> BEBE LI TR hibitor T ® % tifacogin 23880 412, 7 ¥ — K 8
TRFRL TRELZRL, PROBELRDIBZ L 874 AR E I N1 0 28 HEFRRIMEZ I EEED
IR X Tz, Meningococcus 12 & % BRIMEE M 3 2 % <, tifacogin iZte UL ABITEA & L C O HIMA3%
v ZINREBWTFHEARTH Y, protein CIEE RO OND LI REBHERPIME Shis, BB,
DIET &£ FROMBEMNERE S T3, /NEKImER MEZHNCBI L CORED T — % 2Rd, —M i
HICWHMgprotein CREE T2 ik v EBHEREVEHT 2 LRTRiI LR VIEINT 2
activated protein CIEREE XL, BE R DRk (4% ETHMED DB, BELOXRFKET—4 T
ERIEL FPEREWET 2HEMNRB I N T 129, X 52%). 72, ZEHEAELE LT 3ERM FokE
HATR/NMNRHOPMX 7 A %S, EHKD DHHE, FETRE YU L EHESIN TV S, M
MR THAINTER R I EBEETHREINTED, BRAHUL toxic compounds, cytokines, toxic medi-
S b/NRBE L AFE KGR PHEAE L SIc X ators R ERRET S, S TH, METHBOHF A%
% /NRIMEE B % 12 PMX-F B2 T LELY D~ B ERE XN T/, Stegmayr 5513, HETFH D
—A—ZREHRTH L, 5% MRIZBWTH DIC L BB E2EULMB I ¢ B E MR
PMX-F #tk % & © 72 apheresis 143 % BB 1 12 i T ZHTT L7, 82%DBENERF LEREL, BEDF —
LIe i B DO FRICIITFHET 55 D L EE 5 138 ZED DRI PEREER L, Zhid, Mg
ZTW»3, DABFETH Z 2 FHEOIEMAL % B3 % 7 550 el
1. SWBETFLOBRR (2003 FNH) BRI L 7o EME LTV B, 4% b apheresis
technique Z&R L, BVWERMEOH 2 BEEIC R D

ShgaR T2t 3 2 15913, apheresis & & o R 25 ZEDNRBENT,

hTHEL ORI FE SN TEIREN T L D%

10. /) ®

HET 7 2 vy R gapst 235415 (2004) 85

NI | -El ectronic Library Service



Japanese Society for Apheresis

12. & b Y I

M EEFR =L, B, EWRE, BIEEVFEOE

H,

B OREREY A A4 VBRECERZREET

by, BuifE, BEES ay 7, SESEFAE2E0
RARKICIFRARTH S, Fio, ZEET2L&H
T ABUMEERRIEEE R T —~D—>TH 5. CHF,
CHDF 2B L TOFM AL 2 thoFHENTA S 1
TWADT, ZITiE, PMX-F#EE%EPOLICEED
B IME M2 AR A 2w B3 2 R O—Im 2 B3 L 72,

SEOBHEE LD B DIV EAIEE N E £ LI/

B

JER AR FELBEWARGERR, v /NNEARKE

FCHEFREE SR TWRELTED T RETCEH#CE
LET.

D

2)

3)

5)

6)

7

8)

9

10)

11

86

X 73

Bernard GR, Vincent JL, Laterre PF, et al : Efficacy and
safety of recombinant human activated protein C for
severe sepsis. N Engl J Med 344 : 699-709, 2001
Annane D, Aegerter P, Jars-Guincestre MC, et al: Cur-
rent epidemiology of septic shock: the CUB-Rea Net-
work. Am J Respir Crit Care Med 168 : 165-172, 2003
Martin GS, Mannino DM, Eaton S, Moss M: The
epidemiology of sepsis in the United States from 1979
through 2000. N Engl ] Med 348 : 1546-1554, 2003
Raymond DP, Pelletier SJ, Crabtree TD, et al: Impact
of antibiotic-resistant Gram-negative bacilli infections
on outcome in hospitalized patients. Crit Care Med 31:
1035-1041, 2003

De Gaudio AR, Adembri C, Grechi S, Novelli GP:
Microalbuminuria as an early index of impairment of
glomerular permeability in postoperative septic
patients. Int Care Med 26 : 1364-1368, 2000

Nakamura T, Ushiyama C, Suzuki Y, et al: Hemoper-
fusion with polymyxin B immobilized fibers for urinary
albumin excretion in septic patients with trauma.
ASAIO J 48 244-248, 2002

Gosling P, Brudney S, McGrath L, et al: Mortality
prediction at admission to intensive care : A comparison
of microalbuminuria with acute physiology scores after
24 hours. Crit Care Med 31: 98-103, 2003

Thorevska N, Sabahi R, Upadya A, et al: Microal-
buminuria in critically ill medical patients: Prevalence,
predictors, and prognostic significance. Crit Care Med
31: 1075-1081, 2003

Molnar Z, Szakmany T, Heigl P: Microalbuminuria
does not reflect increased systemic capillary permeabil-
ity in septic shock. Int Care Med 29 : 391-395, 2003
Luzzani A, Polati E, Dorizzi R, et al: Comparison of
procalcitonin and C-reactive protein as markers of sep-
sis. Crit Care Med 31: 1737-1741, 2003

Du B, Pan J, Chen D, Li Y : Serum procalcitonin and
interleukin-6 levels may help to differentiate systemic
inflammatory response of infectious and non-infectious
origin. Chin Med J 116 : 538-542, 2003

AZRT 7 Uy RFESHEE

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

25)

26)

27)

Dahaba AA, Rehak PH, List WF: Procalcitonin and
C-reactive protein plasma concentrations in nonseptic
uremic patients undergoing hemodialysis. Int Care Med
29 : 579-583, 2003

Shimizu T, Hanasawa K, Tani T, et al: Changes in
circulating levels of calcitonin gene-related peptide and
nitric oxide metabolites in septic patients during direct
hemoperfusion with polymyxin B-immobilized fiber.
Blood Purif 21: 237-243, 2003

Papadopoulos MC, Davies DC, Moss RF, et al: Patho-
physiology of septic encephalopathy: a review. Crit
Care Med 28: 3019-3024, 2000

Raicevic R, Jovicic A, Dimitrijevic R, et al: Septic
encephalopathy-prognostic value of the intensity of con-
sciousness disorder to the outcome of sepsis. Vojnosanit
Pregl 58 : 151-156, 2001

Voigt K, Kontush A, Stuerenburg H]J, et al: Decreased
plasma and cerebrospinal fluid ascorbate levels in
patients with septic encephalopathy. Free Radic Res 36 :
735-739, 2003

Basler T, Meier-Hellmann A, Bredle D, Reinhart K:
Amino acid imbalance early in septic encephalopathy.
Int Care Med 28 : 293-298, 2002

Nakamura T, Kawagoe Y, Matsuda T, et al : Effects of
polymyxin B-immobilized fiber hemoperfusion on amino
acid imbalance in septic encephalopathy. Blood Purif
21 : 282-286, 2003

Lind L, Carlstedt F, Rastad J, et al : Hypocalcemia and
parathyroid hormone secretion in critically ill patients.
Crit Care Med 28 : 93-99, 2000

Jiang Y, Mehta CK, Hsu TY, Alsulaimani FF : Bacteria
induce osteoclastogenesis via an osteoblast-independent
pathway. Infect Immun 70 : 3143-3148, 2002

Smith LM, Cuthbertson B, Harvie ], et al: Increased
bone resorption in the critically ill: Association with
sepsis and increased nitric oxide production. Crit Care
Med 30 : 837-840, 2002

Levels JHM, Lemaire LCJM, van den Ende AE, et al:
Lipid composition and lipopolysaccharide binding
capacity of lipoproteins in plasma and lymph of patients
with systemic inflammatory response syndrome and
multiple organ failure. Crit Care Med 31: 1647-1653,
2003

van Leeuwen H]J, Heezius ECJM, Dallinga GM, et al:
Lipoprotein metabolism in patients with severe sepsis.
Crit Care Med 31: 1359-1366, 2003

Nakamura T, Ushiyama C, Suzuki Y, et al: The uri-
nary podocyte as a marker for the differential diagnosis
of idiopathic focal glomerulosclerosis and minimal-
change nephrotic syndrome. Am J Nephrol 20: 175-179,
2000

Nakamura T, Ushiyama C, Hara M, et al : Comparative
effects of plasmapheresis and intravenous cyclophos-
phamide on urinary podocyte excretion in patients with
proliferative lupus nephritis. Clin Nephrol 57 : 108-113,
2002

Nakamura T, Kawagoe Y, Koide H : Effect of cigarette
smoking on urinary podocyte excretion in early diabetic
nephropathy. Diabetes Care 26 : 1324-1325, 2003
Cammussi G, Ronco C, Montrucchio G, Piccoli G : Role
of soluble mediators in sepsis and renal failure. Kidney

23#% 1% (2004)

NI | -El ectronic Library Service



Japanese Society for Apheresis

28)

29)

30)

31

32)

33)

34)

35)

36)

37)

38)

39)

40)

41)

Int 53 35-38, 1998

Shimada N, Nakamura T, Shoji H, et al: Hemoper-
fusion with polymyxin B-immobilized fiber reduces uri-
nary podocyte numbers in patients with severe sepsis.
Nephron 85: 364-365, 2000

Aoki H, Kodama M, Tani T, Hanasawa K : Treatment
of sepsis by extracorporeal elimination of endotoxin
using polymyxin B-immobilized fiber. Am ] Surg 167:
412-417, 1994

Kodama M, Tani T, Hanasawa K, et al: Treatment of
sepsis by plasma endotoxin removal : Hemoperfusion
using a polymyxin-B immobilized column. J Endtox Res
4: 293-300, 1997

De Lalla F, Viola R, Pellizzer G, et al : Regional prophy-
laxis with teicoplanin in monolateral or bilateral total
knee replacement: an open study. Antimicrob Agents
Chemother 44 : 316-319, 2000

Nakamura T, Ushiyama C, Suzuki Y, et al : Combina-
tion therapy with polymyxin B-immobilized fibre
hemoperfusion and teicoplanin for sepsis from
methicillin-resistant Staphylococcus aureus. ] Hosp Infect
53 : 58-63, 2003

Koyama A, Kobayashi M, Yamaguchi N, et al : Glomer-
ulonephritis associated with MRSA infection: a pos-
sible role of bacterial superantigen. Kidney Int 47 : 207-
216, 1995

Yamashita Y, Tanase T, Terada Y, et al : Glomerulone-
phritis after methicillin-resistant Staphylococcus aureus
infection resulting in end-stage renal failure. Intern Med
40 : 424-427, 2001

Yoh K, Kobayashi M, Yamaguchi N, et al: Cytokines
and T-cell responses in superantigen-related glomer-

ulonephritis following methicillin-resistant Staphylococ-

cus aureus (MRSA) infection. Nephrol Dial Transplant
15: 1170-1174, 2000

Nakamura T, Ushiyama C, Suzuki Y, et al: Hemoper-
fusion with polymyxin B-immobilized fiber in septic
patients with methicillin-resistant Staphylococcus aureus-
associated glomerulonephritis. Nephron 94: ¢ 33-c 39,
2003

Stack AG, Saran R: Clinical correlates and mortality
impact of left ventricular hypertrophy among new
ESRD patients in the United States. Am J Kidney Dis
40 : 1202-1210, 2002

Scott B, Deman A, Peeters P, et al : Cardiac troponin T
and malondialdehyde modified plasma lipids in
haemodialysis patients. Nephrol Dial Transplant 18:
737-742, 2003

Nakamura T, Ushiyama C, Osada S, et al: Effect of
dilazep dihydrochloride on serum cardiac troponin T
levels in hemodialysis patients. Kidney Blood Press Res
25: 50-54, 2002

Turner A, Tsamitoros M, Bellomo R : Myocardial cell
injury in septic shock. Crit Care Med 27: 1775-1780,
1999

Nakamura T, Ushiyama C, Shoji H, Koide H : Effects of

HAR7 7 2 vy A¥205 23515 (2004)

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)

hemoperfusion on serum cardiac troponin T concentra-
tions using polymyxin B-immobilized fibers in septic
patients undergoing hemodialysis. ASAIO 48: 41-44,
2002

Tribl B, Sibbald W], Vogelsang H, et al: Exocrine
pancreatic dysfunction in sepsis. Eur J Clin Invest 33:
239-243, 2003

Ammori BJ, Barclay GR, Larvin M, Mc Mahon M] :
Hypocalcemia in patients with acute pancreatitis: a
putative role for systemic endotoxin exposure. Pancreas
26: 213-217, 2003

Manglik S, Flores E, Lubarsky L, et al : Glucocorticoid
insufficiency in patients who present to the hospital with
severe sepsis: A prospective clinical trial. Crit Care
Med 31 : 1668-1675, 2003

Cooper MS, Stewart PM : Corticosteroid insufficiency in
acutely ill patients. N Engl J Med 348 : 727-734, 2003
Sharshar T, Blanchard A, Paillard M, et al : Circulating
vasopressin levels in septic shock. Crit Care Med 31:
1752-1758, 2003

Ray DC, Macduff A, Drummond GB, et al: Endocrine
measurements in survivors and non-survivors from criti-
cal illness. Int Care Med 28 : 1301-1308, 2002

Han YY, Doughty LA, Kofos D, et al: Procalcitonin is
persistently increased among children with poor out-
come from bacterial sepsis. Pediatr Crit Care Med 4 :
21-25, 2003

de Klein ED, de Groot R, Hack E, et al : Activation of
protein C following infusion of protein C concentrate in
children with severe meningococcal sepsis and purpura
fulminans: A randomized, double-blinded, placebo-
controlled, dose-finding study. Crit Care Med 31 : 1839-
1847, 2003

Abraham E, Naum C, Bandi V, et al: Efficacy and
safety of LT 315920 Na/S-5920, a selective inhibitor of
14-Kda group IIA secretory phospholipase A 2, in
patients with suspected sepsis and organ failure. Crit
Care Med 31: 718-728, 2003

Weiss M, Voglic S, Harms-Schirra B, et al : Effects of
exogenous recombinant human granulocyte colony-
stimulating factor on neutrophils of critically ill patients
with systemic inflammatory response syndrome depend
on endogenous G-CSF plasma concentrations on admis-
sion. Int Care Med 29 : 904-914, 2003

Jacobs S, Price Evans DA, Tariq M, Al Omar NF:
Fluconazole improves survival in septic shock : A ran-
domized double-blind prospective study. Crit Care Med
31: 1938-1946, 2003

Abraham E, Reinhart K, Opal S, et al: Efficacy and
safety of tifacogin (recombinant tissue factor pathway
inhibitor) in severe sepsis: a randomized controlled
trial. JAMA 290 : 238-247, 2003

Stegmayr BG, Banga R, Berggren L, et al: Plasma
exchange as rescue therapy in multiple organ failure
including acute renal failure. Crit Care Med 31 : 1730-
1736, 2003

87

NI | -El ectronic Library Service



