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Long-Term PMX-DHP Method for Severe Sepsis

Shigeatsu Endo, Yasushi Suzuki, Nobuhiro Sato, Masahiro Kojika, Gaku Takahashi, Satoshi
Kikuchi, Naoya Matsumoto, Akiko Saso and Yasunori Yaegashi

Department of Critical Care Medicine, School of Medicine, Iwate Medical University

Summary Two-hour PMX-DHP treatment is taken for endotoxemia.

However, long-term

PMX-DHP is useful, when the effectiveness is not recognized after a two-hour PMX-DHP treat-
ment. Most of the side effects from the long-term PMX-DHP treatment are not shown in our study.
In addition, the long-term PMX-DHP treatment may be useful for Gram-positive bacterium

infectious disease.

Key words : endotoxemia, PMX-DHP, long-term method, MRSA

1. & C &

TV R MY T ABREEOMIEE LT S
BEY REHEE (LPS) T, LXRBEDEII BRI
HFTHBY, in vitro KB W TERERERMR %
VN PRV URBETD L 0BOBETHREACE
Lpid o2 —F, EREMcegRET5L<
zua7y—y, IR, WM, SRS A7 —
wHibah, BEHEREAT 4T —FOEEHI AT
— PRI N3, EE, BEIELARETCRE
DECRIMENY 3 v 7 OEHEERNB & CEIZHE
=i, EREVCEBHEOL Y F M3y o2 8HE
TEHIEEEIDEBETUETHE, 7/ 77 AEA
DY bFyrrire bPEREECRSTS L, R
AMEEHLEOEKRNE L UVEILENBHEIER S
h, BRECEBRIEEY 3 v 7 L SBBTELH
FEANDY, EoK, TN MFYUVBERBEICLD
77 A BB OERSAHICEN S,

OV R NFYUVMFERWET HHEEBIELRAS
T & 729, polymyxin-B immobilized fiber
(PMX) »BFEE N, KL BLTRERIZBWT
RS WO NE LIk TER,

Brbohgt, 2y FNbF Y YERET 3
PMX v/ x > N b F v ryikEEE (PMX-
direct hemoperfusion: PMX-DHP) & 2\ TR &

AA? 7 2 vy A¥E

LT &1

PMX-DHP & 2 BFRIMEITIC L DIENRBE NS &
ED3E B, ERNC X - T 2 BT TR
PR+ THBIEbHLN, TDLIBEFIZB
TiE 2 BEEL B PMX-DHP #1735 Z & b A
5T 51419,

2. PMX-DHP REFRIBITORE

41X PMX-DHP FafTREFEIMRE e 2 SR L,
20054610 H » 5200652 B @ 5 » A @ T PMX-
DHP ERBIMTHEIC DWW TRET L7219,

SEREEGNE BRI, BIMGEMY 3 v 7 BETH -7k,

M ERE, 2R Mo@EE T 6 AU L2 H
Ze U REEEITE O E LB L (B41).
EFIOEFEEIZ APACHE I A a7 T27.7£7.0 T
Holz.

ZEMOIEED—2 L LT, IVMRIEHRIZOWT
fEt L7z, PMX-DHP B#E 2 & 2 R ¢ /MR S0
BIETL, 16%OBAPETH 72, 2RHEUBEEE
BRrELZsoNEmoT (H2).

ZEWOIED 2 AL LTIRMESY 7 A XD
THE L7, FBEFICA S VEEF 7 72X b o
FRUZES RICEREHEERO % wPMX-
DHP BT B W TEY Y 7 AMESGEI T
WaH, SEOKRF TRIEEEEAEIANT, B

FO26% 35 (2007) 299

— 171 —



RRFIEITE

EHEATRE

VAR ERTBEAIEEAEA SN 5T (K
| 1 3).
PMX-DHP DOEREZIR & LTk, PMX-DHP #ifT

PMX-DHPI&IR (68FHI~)

L}

A A 1 | Obr

1 PMX-DHP FE{THZE

&

o
2

/.

i/ NRIR

BHfRRFIC Y 3 v 7 TH - 1z 20 5EFF, 2 BT
FEFI & 6 B DL ERETT U 72 5E B O EERBINFE & BEE
T ' [ ] t T DHEREZHRETT 2 &, 6Bl EREBTE T,

2hr 6hr 12hr 24hr  (72hr)

P/Fratio —O—: BERITH —©—: RESRIMGITE

(%) 350 A
100 300 . -
80 - 250 4
60 _% 200 - \& ........................................... §
& 150 = /
40 &
20 . 100 l — Pt
0 : 50 - -
PMX-DHPBRAERF 205HI%:  6FFRIB  128¢HI% 0
%% : p=0.0007 (vsHI{HE) WilcoxonfR & PMX-DHPZ&EE  2BER % SRERIE  12BERIR
2 PMX-DHP 7o M/ MR igid = 5 PMX-DHP FEFTERIRHS 12 BEETO P/F ratio DR
(mmol/L)
9,
5.0 © HEMEEQG.5~4.8)
45
fm
3 40
AN
R ,
25 /o
2.0 : ; .
PMX-DHPEHSARS 28515 oREMEI 1267 E
3 PMX-DHP fEiTHhDH U LAEDIHRE
S 140 _ I i FE
g 0 T B - o AR
H —o— : ERSHINETRE
g 100
iz 20 HF-WT AT 992
= 3 . msere
§ 60 . BRSRIREATEE
S 40
20 4
4
& 0 -
PMX-DHPRRAAIE 28R 6RFRTE 1205 %
4 PMX-DHP JE{TBEtED S 12 A £ COBBERENHE
300 BEY 7 = Uy R¥EHE 26538 (2007)

- 172 —



140 -

120

100 A

UL HEER Mo = (mmHg)
3

o il
o JEHR

60 -
40
PMX-DHP 2
B A4RE pli=dinke
/b MY/ B (pg/mL)
EFN 3.4 12
FEH2 2.8 14

ARFRIR oRERIER  SERRIE:
04
0.7

6 JILBMEEICLIRIMERD ay 7 It0T 5 PMX-DHP TR

AT DR

6 BFf» 6 L2 R » T CHMED EFE B A 5 iz
(K 4).

OB BWTIP/F I, 2RFREBITEICS
WTIEBEITWTE >0 LT, REFEETECS
WTIE 6RFRIRBE» S5 P/FHO EERA ST
(B5), 2oL cRBEEBTI LY, 2FRHETT
IR OB S R WIEFNC B8 W TIEE « MIRREED T
EBEVRALNDGE LD B,

%7z, PMX-DHP # REFHET T2 2 L L 2R
BHERBELALEAOALVWES TH B,

3. PMX-DHP EREEITOSENESE

77 AEHERBREE X9 5 PMX-DHP M{TE O
IHEHIME % %5 &, &6 OFER 112813 2 BRI
O PMX-DHP 1z & Y ZFBH L WERME O LA A 5
nNTwa, —7F, 218wk PMX-DHP 2 i
MTREESREIENT, 4FMEEI YmED L
BBHLENTWE, 20X > 2KEEO PMX-DHP
MATCEERSIEAE S T, 35 EHEEE
LT PMX-DHP 2175 2 L bEET 2 LENH LT
b3S, —BCIE 2HETREESRERNESNE I L
BELAHSNB, £z, PMX-DHP %2 Al ©H

BER DD DWTIRESRI SR IRV ETH 2SS,

B 71CiE, MRSA BMBREED & BIMEEY 3 v
7 WMo T EFNC X § % PMX-DHP HifThs 0 U1
MEDFEBERL TWS, EHS, 40T hd,
PMX-DHP 1T 6 Rrf2E & b SEMBER A SN T
Wb, ZOEI, 77AEEEII X ZBIDEIB Y

140

120 ~+

2 o
E 100 - O JEH4
H @ @
£ g0 © <
b=
i
B 60

40

Pﬁﬁ;f’z%%& ARERI MR sREEIR

7 25 LBMEIICE 3RIERS 3 v 2 IS8T 5 PMX-

DHP TR OIGREIMITE O#EFS

TiE, 77 ABRMEW & 2 BIMGERF & D BESHENE
LY 5E5THY, 2KHE LD IIRER O PMX-
DHP ERTHZ LI CBb 5,

w3k, 77 LBHETH S MRSA ¥ % PMX-
DHP ORI DOWTOWMEIBRE I Z 3719, #
DEFIZ DWW TIREPHAS L TIEWR WD, 7T
F 27U % 8 toll like receptor 2 ML TCTTF7 F >4
SAFPEREELI VN M FY e &5 RIRESE
KT2LbFONTWBED, 7Fryef FigRY 3
FYUVBLEATBILICID FOBESEFT 3
EDOWHEDH DY, ZOHIZOVTHESBROKE LK
NHRETH .

4. B H 1) (<

2 BRI CRIRMBE S e & 5 2 BUEREANC I L
T, RFE PMX-DHP 284 % 2 EOF A

HET 7 2 vy AFEMEE 26535 (2007 307
- 173 —



WT, 27, 77 4BHEC L A2RMECXT 3
PMX-DHP ERMEITOE B D W TEES L 7z,

to endotoxic and septic by means of polymyxin B im-
mobilized fiber. Surg Gynecol Obstet 168 : 323-331, 1989
11) EREE, \EREE, £REEE, i PMX-DHP BE0RE
ORFN—RRELVF b3y VHIEEEBOERN— =
¥ F b ¥y v IERGEFITIEREE 81 79-83, 2004
12) BEEE, LEBEY, /\EBEEL . BREF Iy

X 73

D

2)

3)

4)

5)

Ulevitch RJ, Tobias PS: Recognition of gram-negative
bacteria and endotoxin by the innate immune system.
Curr Opin Immunol 11: 19-22, 1999

Zhao B, Bowden TAS, Stavchansky SA, et al: Human
endothelial cell response to gram-negative lipopolysac-
charide assessed with cDNA microarrays. Am J Physiol
Cell Physiol 281: C 1587-1595, 2001

Fessler MB, Malcolm KC, Duncan MW, et al: A
genomic and proteomic analysis of activation of the
human neutrophil by lipopolysaccharide and its media-
tion by p 38 mitogen-activated protein kinase. J Biol
Chem 277 : 1291-1302, 2002

Rietschel ET, Brade H, Holst O, et al: Bacterial en-
dotoxin: Chemical constitution, biological recognition,
host response, and immunological detoxification. Curr
Top Microbiol Immunol 216 : 39-81, 1996

Natanson C, Eichenholz PW, Danner R], et al : Endotox-
in and tumor necrosis factor challenges in dogs simulate
the cardiovascular profile of human septic shock. J Exp
Med 169 : 823-832, 1989

YHIBER & B PMX BREBRREOMBEHEC>VT, =
¥ F by o MERGERITESEE 9 118-121, 2005
HEEE ERBREE, NEHEE fi. 8 F b F v UIE
W5y ¥ ¥y VIEREBREETERD High mobility
group box 11{H & MEERILEEORET  ERIERE. 2FEER
58 : 57-61, 2006

WTFE, BEL REE—, it : PMX-DHP EERMET
OFREME L RBIEA. = v F M v v ERGGER e
9: 50-53, 2004

s F ANERE, NEBEE f. RFEEM PMX-DHP
FEDEN UT-EIE Klebsiells pnewmoniae BIIE B3E O
18 = F b &y v iERSHBEFRSEE 9: 143-145,
2005

T8, ek & 2L B fil: PMX-DHP ME{TERR
NEHEREEEMEIC DWW, TV F My VIIERG R
W9E&3E 10 75-78, 2006

Ekleih, NS, ERAE, . 77 ABEERREC
& 5yay 7l TIMiTEIREO®E I PMX-DHP 35
¥ThHotz 28R, TN Fy v IERSISERRSE
5: 114-117, 2001

6) Suffredini AF, Fromm RE, Parker MM, et al: The
cardiovascular response of normal humans to the admin-
istration of endotoxin. N Engl J Med 321 : 280-287, 1989

7) Lin E, Lowry SF: The human response to endotoxin. 19)
Sepsis 2: 255-262, 1998

8) Taveira Da Silva AM, Kaulach HC, Chuidians PS, et al :

Brief report: Shock and multiple organ dysfunction 20)
after self administration of salmonella endotoxin. N
Engl ] Med 328 : 1457-1460, 1993

9) Raetz CRH, Ulevitch RJ, Wright SD, et al: Gram-
negative endotoxin: An extraordinary lipid with pro-
found effects on eukaryotic signal transduction. FASEB
5: 2652-2660, 1991

10) Hanasawa K, Tani T, Kodama M, et al : New approach

18) EHEE, BiR(CE, ZHAMBE, ffl: PMX-DHP BB A A
B U177 ABHIRE Bk OKIMAE 3 HORE. =~ F
b ¥ v o MERE R R 9 101-106, 2005
Ka—pk, wEBT, Ml BB, fl: PMX-DHP &L
MRSA AZEMMACHEEL RMEEY s v 70 18], =
¥ F by U IMEREIR R RSEE 10 283-288, 2006
FULAFER: =Y R F Yo vav 2 RBT B 3784 A
TFN—RBHATFA LY —: THrF<4 FEBEATA
T—% — : HMGB-1. BeFRFRE: 24 : 1477-1485, 2000
21) Wang Y, Starker KP, Nakashima, et al: Polymyxin B
binds to anandamide and inhibits its cytotoxic effect.
FEBS Lett 470 : 151-155, 2000

302 HE7 7 2 VY AESHEE 26535 (2007)

— 174 —



e
o
s

B AR B E S SRR 4(3) 1 319 ~ 327, 2007

MIEZREL LTo7a s vy b= VEHEDER

EFERAFEETYBEFERE
EEERE, EREE SR R, NEXEE, B8 % LERE, FERE, BW & AEEREK

BRI EERRE  BIEICBVT, BUESCEREZRISEL-00RHRELTHRICT AR~ — 2 LEE
Ehb, BENRZZHES 2 VE~Y—7—, ZETHEIES T, BECSKTH Y, MiEoBREZEH 2 WikIZL,
BRBEFEELHETAEREIIRIOLDOTHERETHE, /TOANVY oY@ AINY PV ORIREAMELETD
D, BEEREO CHBTERINS, YAy P VIBERERIPICERE S vz, BERO MRS
BRED TRV, 7UINY PSP EESSEIET, BN T I EFRASh, EERLED L VEIRET
— A= LTHWORBEI ok TUNNLY Vv BER PRSI0, BREBATERZL, EELSNER
BRERAE2EIBETHL, TITIE, BIE, BLUOBRELELLVELOFBIIBTL oIV b b

YEDOEbYIIDONWTIRRS,

E

& U &I

BEENS T ESTICER B0 BB ENIL,
BROBERORHEROL-OEETH 5, BUNME L
EEMIIETREEEREOERNE X RENE
B TR 2%, FEREMERIEDEMICBNT
HEM LU -BELERERTI LD, BRFR
DRICEDNTREELBH T4 Z L I13H L v, Ml
HEOMBEHMIYF v AL, BHETHERNTHS L
Bwz, BHEELNLDIFTIELRL, BREIEDS
N5 ETHMIY»2Y, FARIEDCRKEELR
BICHEL W EbdH Db, LidoT, BRI
REEEEORMBHETRE T, REORRED
BEMNADVTREE A L) v —H—2HETE T
EVBEBETHL, BENLEZEHED 5V IdRH~—
H—i, BMECTUENEST, BEICHETHIrOR
EAH Y, BUEDORMBHZTERICL, BED
EEECHEL, BRIBEIODDTHERETDH
e FOHA, FuA Yy b= (procalcitonin: LL'F,
PCT) &, BRERIME & KNS 3 v 7EFHOZ
W& EBE=F ) VS ICHEN BN T A—FTHE &L
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CT 7213 T%<, PCT BLUA N Y b= VHiBRMES
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FEMET LA, BENLR Y —TREFIZED
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T, TNF-a)ERCEATLOERE B2 ED 5
bIF TR v, £FELERICEREE (systemic
inflammatory response syndrome : LL T, SIRS)
KBWTPCT #llET 5 2 &%, BREEORER
U BEREHECERTHL I EFRBIATY
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CRBICPCTRHEY LR LAV EREL TV A,
Heimburg & ¥ BEERBHOBREESIFOZ
v —H—¢ LTPCTHEETHILEHEL T D,

—7%, CRPIZPCT X Y BhTLHET B, 572,
B A0 LT w e WER T AR T A REA
ORBELTERT A EHREN, CRPIELT

mg/d!

20

(D=
pre 0 1

w -
[4)]

L REER R L Twina EAVRE Nz,

L BBICBWTIE, BREEEOZVWIHITHANE
PCT EI3 848 230§ B ARG O BIERE & LB L
TERL, BREZAHELA-FHTHIEPCTHED
FRGBIIEGR, HAVERIETHL I &%,
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