VN %R
e =1

ES5# A AMUE, O3y FFF: vV

NEARAE B 1T
T B & ik

=NOEAN I B

BE WMAEIC BT EEFAEOFEBIIL, RATEEBEY 3 2 B S SSPEETH S,
L2L, ZoMGmRRE, sHEOZY K&y (ET) RMEICLE29 4 b4 X =4
ETIWVCTOEBEMEHRTH Y, BRHEELZ LT L ORI L vy, #FISERS TIEHHATE %2
WA EDOBIENTFHREHEL TV b, MUIEDOREIZILLTO L) ZHAPO DR 5 Z &8
T& 5, (1) BEIMERISIE, TEREZ LN TV EEMICRITT, F0 5 OGEIHIIR
BOMFEITRIE SN D, R CTHE L TAHALNZMNEIEE, V) > /3R & E RGO apoptosis T
HY, LML D apoptosis [T EEI 2 & OHEIHNICE G- L ) 5. (2) MMRFEMWELTIERH
HOTE VIS EREEE 2L, I a3y FY THREREEINEE ShTw b, Mg b 30T
HHIZHDHIDOT, [HFREREIZDOONDL I E2FTHTLLDTHD, cytopathic hypoxia
ELTIZ D o ETIEFHMICHIZE SN TV 2HETH Y, AENIREOHILE NI 25g 37
ENDD, EENOLVEOHEGICE ) RIMERESHHA SN, (EROET 2B & L72HRIC &
% BRI ZE Tl Elg O 2 G L 2 72 @137\ EUPHAS trial (&, JEMENEGLIC X % severe
sepsis/septic shock Zxf R & LT, K1) I F ¥ YBREEILT 7 4 /N— I & % A #: (PMX-DHP)
I2& %, OFEREEE, @I-A%EE, SOFA (sequential organ failure assessment) score, 28 HZET-Z
REEHE L72b D TH %o PMX-DHPIIEREIED U ED A T2, 28 HILTHRDOLFEZ R L,
PRI IS CHIE R 2 G 72 L7z 720 64 Bl TRk Sz, RIGERICEID 2 BEf ik, OETL
NUPIE SN TR WS, ETHRECLDVREPBEONL DN ? QFESRE L TERELH
MERGRA,  MUMBAMSEBI A S F T ey, ORI CIRIIGREIEBOTUEEDS L2 O ?

OFEREREHEO 2 HIEUE 3% 3@ T E2 v ? OETORELRREVSEZE)?  PMX-DHP
IFSRIEIHIRRE 2 U5 T 500 ? @64Bl= > M) —TOHIEIZHE, ZEPHETOLND, KGR

FERIL, DOUEOBEr HEHET L b1, WRISEEL G TRREND 5.

(H#c&E 43k, 2010; 21: 101-17)
F—7— F o ERERIME, SRR,

]/

EUBHIC

H AN BT 2 WIE O 712 B S 5 IEME 72 e 1
o LrL, WhwbIEHETIX, coronary care
unit % B < EHHEREICB T 2 H 20 THKNTH

How to comprehend the pathophysiology of sepsis and treat the
patients with endotoxemia?

H AR R SR A e o

FH AT © T 113-8603  HEHRSCH X T-BRAR 1-1-5

H#&E &R 20105 21: 101-17

FIyRY T, TR MEY USRS

D, EATICBITLLTHERE LTHE 1020
ERTONDL ZEPMESINTWE Y, KENZE
WTY, BE20EMICZOFAEREIMML, £0
I 1L 1.5-8 %/ 4, 20004E 1213 NTT10 5 A& 72
D240 N, FH 700 AHBHIMIE E %0, #2175 A
ARCICE L & SN D2, I HUmAE 1% 42 A BEfE Bl
D2%, ICUABEIEBID 5% F TH (5, ZDILT
H1X20-50% L HETH 53, DHREICBWTH,
ZOEZEHIEFRICHRZ DI ENTE L),
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1992 4125835 & 7172 The American College of Chest
Physicians & Society of Critical Care Medicine (2 & %
MUMAEDIEFENL, FERSIN/2UM & B L TA < E
L, TLTC, BEb oL A< HWHLEN TS D
DTH?H) 5% ZOEFRIIBNTERE 7K
REME e, THOMEDIRREIL, AR A L 729E
WAEMZDOL DLk o TTIER L, FEBAEDI
% HEAK O 3 F 95 iE S -uncontrolled hyperinflam-
mation- (FE& L CTHEFI LA MU A VICLo TR
BIND) ICLoTEREINEIETHLEDTH 5,
LAL7%D 5, ZOMIMED 5IICELIRED T >~
7 M, EE, BELooH ), #Hil e
RV B E o B 10,

I FhERT 2L, BUE, & <277 ABMER
B MAE DIFRE I 3R < B G- L T 2 21k, £ <
DIEFER), RKRIMZEDSPPHENIZTHEZATH
B L, SNETZY FMF Y 2L
L 724 < OMIAELZ B § 4 clinical trial (2B W T,
EZ RS 5 2 L DT EEHREI o7, &
I, MEh 260y P32 yRpEEZHYE L
R IF T VEET 7 AN K D MR
(PMX-DHP) 7%, JE I A g e A 12 & 2 Higafit i 12
Yav s OWRBECIET L7220 TRL, 281
U2 BHGHTIEE 32 I THEICHELALS
EE SN, MIMFEDOREEIZE D S X 7 1
I—F—L LT, ZLOMEIMMTONTNDIYF
FETYTHDLY, GET, WWROBEMNE LTEH
SNTwb,

RN B TUL, B IRE S D A TIPS -
BB 2 2 & A3 IEE 72 BUE DR REIZBI L T, fvalt
DHIRZF DL E LB, BIMFEICBITL AT 4
I—F—LLTOZYFhFTE ThES—
rv N LEEZ L Ea—F 54, 72720, BuliE
TR, HEENE LTCOZ Y FEFD b, £
D—HZERRDIZEEELLEDTHY, BELZTO
MREZHETDDDOTIEENILEDH LN LOW-
THB &\,
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B AE (3 2 5 M4 REERICEEREE T & 5
BFLIVAMHA A F—LTIEEEWL

SIRS (systemic inflammatory response syndrome) /
sepsis DEFRDE 7 121E, 1980 F DA A A >~
2Ll ARBEEEOEMEIICICEZE 2 AT 1 T—
5 — BT A RIEEHICRHD D 5 b DD, 4:{
Wiz 2978 bIFTid v, 1972412 Thom-
as © "X “the microorganisms that seem to have it in for
us **°. turn out ***. to be rather more like bystanders ---. It
is our response to their presence that makes the disease.
Our arsenals for fighting off bacteria are so powerful -
that we are more in danger from them than the invaders.”
&\ T X ¥ b % New England Journal Medicine 712
LR L, ARSI L) 720 ICF L Tn s TIRER
FZEDHLOTHITHY), TN ZPERERE TG
B IREEICHA S E TV 5 LT,

WIS CHRREBRIC X ), A% RE
W9 51285 2 & IRF S N HUMAE L 20§ % P A
TAL—F—FETH LY, JeTESAMEER
FTIESTD, DFRIIHEIE 77 A > CHXIR
HOILTE30.8% & 24.6% &, AETIIHLID
D 6% DY Z TR L 72T E 19 AR B
FESMSEETH L &5 HHEMmIRBO V& DI,
BHEOL Y Ny RMERGICL YA M7
A YA P =LETIVTOREBENIEORRTH Y,
RIHRE 2 o3 L b SO L 722 o SRR i e
vay ZIZELINBITEFI RIS TH 275, #EFE
FHE TIEHI T & 20 Wgas AN 4 0 BIEASHIMAE D F
BREBIELTVD T,

FRRICB VT, BEEARIC X 5 BEMIMED S
P 7 12 BT, #F L\ tumor necrosis factor
(INF) - a %2 EOLEHZMHE) & A DI A Y MER
BODH, L Lah s, BEERMEZ SR E L
TZWRRIEE 2 2B &, £ oF Mgt >
M) —IEBNZBIT B4 b A Y LOVidik L TR
HEEIIRL 57, BEHIZBWTH INF- a
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R interleukin (IL) -12%HIEREEIZEL TW2d D
121025% FRETH ), EBEHETHASLNL A b
HAVAN—LLIERRDLDTH L2, JLIE
WX DMMERED A 5 TF 1) VAT, SHE
DFEHTIIEETTOH Y, WIFOWEIHIFHFETE
LT TN = TIER10% 128 EF B EREINT
B, BIMEFGEREZ SN TOREL TR L D
WHEMED D 5 & DREERD LT T H 5 2,

B CEI#MBRIEE LT
RENFIVEC TV BFERENIH S

INF T, BUEIZ B TR A b
A ¥ IMAE % B 5 B S SUSIREAERE S, 20
JHREDS— MR L 727212, SRR EIHIREE DR
HHDEEZLNTEY, ZOBREIKIEGICL -
THEL LR, IBartEREA 42 ITIcHIE§ 500 &
OBENS, YA T4 T— 8 —FEDERRICB VT
AASNTE721152 (Fig. 1) o

L2L, TOREIZBNT, EREH O G IE
PSR HUIAE UG (SRIEINHIREE) 3Rt 3 5,
HDH\IL, S EPUIIE UG sepsis 1235 1T 2 1)
It THh b E$THRRATTN, % OMFEHEIZL DR
e STV 5 25230, 259 5 1R 7 A AR U
&L TEGMRIERISOMBDE L, Z OHUIRIER
JSEAREEIS TIE % <, T LA FRREGARL Tl
AP SBEAN S DTH D & DOF 727 BRI LELT
B o HIZtRIRT B P L5l iE @ apoptosis 75 Z
DRPEIFNCEE 2B 5-%2 L T 2 ] REMEDS TR &
NTwa,

EREMMAERE B RT LT, —AHUIRIEMSE X T4
I— & — R & AT LT BRI 8R035 5
NBWERIZE, 20X BWEPFET 2 I LH
E2bN5,

EREMIMAESETHIDBIE D S A% Z 3D
ICU I ABE#E L CIET L 7= #IiR i & kb 5 & L

H#&E &R 20105 21: 101-17
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Fig. 1. Immunologic responses in sepsis.
The duration of overstimulated inflammatory response to in-
fection is short-lasting than it was originally thought to be
(solid line and dotted line). Immunosuppression may occur
earlier phase of sepsis (dotted line), and it may be primary
immunologic response to sepsis rather than a compensatory
reaction (gray line).

T, BRIRZHT & BT I X 23800, FIZHEBIAT
EY (WAREY, Rk |V VI8 T NNCE S MY W RTet S o
DAETE L 720 B 2 15d L 728553 % °1 32, Mort
53012 & % surgical ICU 12 ABE L 72 149 B @ fig A\
MBIOFFNTCTLX, 6161 (41%) |ZERRZHT & SIRRAT
RACTE#EDSH V), 3401 (23%) TIXHIREAT 2 5 1%
BN, THRPBERZWHEEEDSD S L 5HES N,
)5 85% (ZIBGIENHM L 2 ol bDTH S,
¥ 72, Blosser 5 *? |2 & 4 medical ICU |2 AFE L 7241
B B NFRRBIOFFENTCTIE, 146 (34%) TIETIR
R B3 % BRR 2 W & SR ISR BEDSH D, 11
Bl (27%) TIEHBIZ L DRBEDSN/IRBIZL DG
NG, TRPRR DRSS o722 &3 &
NTWb, L2Lads, BIMERCHIZEL T,
ZOEHEDIECIEK 2 HEIZ L 2720 Did R n P,
FREM ML R OFIBA S, LD X9 PR
ROHNLDTH S ) Ho Hotchikiss 5 339 1%,
MAELZ & % 2R TIE LEB % 1T - 72201
wxGE LT, #ilgsE & LT apoptosis (IZ{FEH L T
Et LT\ 5, Autolysis (2 & 2 B2 PRI 4729
12, IR SHERT AV 2SS E TOREIL,
1553259045 = 12481, 9043725 18047 = 741, 141
DH TR L R TH 5o SRIEHRRF IR
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‘ Necrotic cell death ‘

Overwhelming proinflammatory response

‘ Apoptotic cell death ‘

Suppression of the immune system

( secondary to apoptosis

Mechanisms of immunosuppression

—

Absolute reduction
in immune cell due to apoptosis

Functional property shift

of CD4 T cell to Th2 helper T cell

Dysfunction of immune cell
anergy (nonresponsiveness to antigen)
production of antiinflammatory cytokines

%

Fig. 2. Role and mechanisms of apoptosis in immunologic response of

sepsis.

Necrotic cell death induces overwhelming proinflammatory response, and
apoptotic cell death promotes suppression of immune system by several

mechanisms.

12X DHERR S At & B Dl IZRRD b LD
apoptosis TH 1), & {121 ¥ /RER & LS LRz
&) SR H 2 HE O apoptosis % F 3 O R 72 B
RELTHEITTEY, EEMIERERE -T2 D
DTIH 533,

Apoptosis |Zffa- 72 Mg E R IcERE S, i
QR LINICERT L) 270 A TH D, 774
LHRBYIIE o7 a 20— R 2 EZ LD
THhY, F7, BRI O RS T ld apoptosis (il
ATHEL TV REEOD LR EEZ NS,

—77, BRWICEZBEAETRTCIIE > T2
A, ZOERZ MRS RER I LR 720 TH
5 o INEEHLLIERLIRIF AR IR IESE 7 5, A 28,
LA ENZN3BNED TN D00, W
NH/NHPHTH D, A3l Lo 2 MfaiEse
RSN TV, oHELATH, O, &,
BF, iz SICEBEOEIBIIFIEL T, lRirtaekE
EOBRBIZAERTHLLDOTHRLM, /2, BREeR
E DA AT A F L 72 MUMREAEAE B T, DRaeh
BBIEN=Z2 T4 VIZAELTWA Yy 20 &) 2
rtERBIE A (0 LT, MBS O K BEETH 2 Wik
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&, ORISR S AL A “Cell hibernation (ffifig
DAIR)" & A\ T “Cell stunning (AL D&M - 2k
M) LFEBICEZDLZEDNTELDOTE RV E
Y (SRS

EFRRCREO S W -BIMEEICH (T B
apoptotic cell death (3 5&ZF(C
EDLIBLHEEEZDH?

HITE Cab 7z HIFZE T Il L CRED S 4 lifg
FEIL ) ¥ oNER & bR A @ apoptosis T 2 25, 2
MIRIERB L OMIMEDTREIZE D X ) g%
G2ZTWBDTH S ) Hro MILOBIEIIIIE IS &
HAYE L, —7/, apoptosis |& 58 SUS O HIH 12D 7 28
HERZDLZEDNTELY (Fig.2)o %D apoptosis %
GERIHE KT AI AL LT, OTRI—
AN & B RIS O WA DO B2 59343 @)
apoptosis |2 & V) &k S LB {E L CD4 THIIE DL %
FEVERFEND Y 7 b (BURIEEY A b 1 A > &
$ % Th2 ™)V 8— THIE)® 0, HIZ@anergy 7% & D
S LML O RRIK T 2 BT 2 Z L iiE S
TWapH®, F7/- <717 7—I2 X% apoptotic
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cll DEEIZ LY, PARIEYERX 771 T— & —FEEH
I, REEVESF A N A A CEAEREIDE L S 2 L B
LI EINTWED,

INHELOMFPIZEY, REH LMD apop-
tosis (L FSEPIHIIRRE 2 3R L, Wi 24 20 & D9
BEICHS- L CWAIREMED D 4

BUMAERSRD I b2 K 7HEEREE

B e L2 O B fE O 5831 1E, OFBRERAS
&, QREMEAT 4 T—F —DEHEETH LA, Mk
FHEALTITFHAO T & 2 WIS EIC B W T
X, I hay P TREEREENL CEES TR,

WU Tl R AH AR BT 2 I ME BRI &= O AE
WD ST, RBITICBT 2 BEHMEZX RS L Tw
Ho I DAY FYTIIBI B ATPREA IR 45 DR
HED0% Y E% Lo, MIMAEIZ BT % JR T ik
fMEO EAHIE, I 3y M) 7ICBITAEEEMH
BESHFAET HWRREEZREL, I a2 P70
HEREEED RN EORBIIEETHL LEZHN
%34, Brealey b * 1%, WLIME B3 28 6 % 0 5 &
LT, ARk 24 KR DL I AR O biopsy & AT
L7k Zh, RFEERAL L/ MIERER & i L
T, BB TIIRERTH N ATP IS BIKT LT
WaHZ e L, TRAREMICEITSI bar
R 7 REERRE E 2 EARICEE L T b, £/, £
D A J =X & L Tnitric oxide (NO) SEETH ),
TNy F A 2 TRENDPRLEEDT, NADH
dehydrogenase CT/R &M 5 I I ¥ N 7EAfIRE
APREERE E I NO D@ A EAHB L, BHIZZ i
RERUT N ATP IR EEOIR T L B 5, 2 LT, Ak
BT 5 ATPIRFEDPIRVERTIX, Y av s ob
PF, B EORBMENEW I LB LIS
THBY, BRIZELESNLINONFI PIZ FY)TO
PEEAAIZE ST 5 2 EDERRBIZ BV TRENT
Wb,

BCMAE (P ) Il fe B ORRE X 7 = X A1, I b
32 P T O A NF KM TH S cytopathic

1
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hypoxia 2° b # ¥ REfEE & 2 0, MoK HMD %
WITAIRE LTIZ D 2 ENTE D, BUMIEH RO
I har Y THEREEOEIETICE L T, R
MERA I L 2 MmafEsE (I b3y P 7
DIRFEMAEA4), INF a, WHMHEREME, NOZ &
D5, autophagy l2 & A I b ¥ R 7 DA,
I b3 ¥ N 7 NDNA DOHiE % EHFEIT 5T
%5 DOMETIZ N2,

#ifEFt L LT, necrosis, apoptosis & & % |2 autophagy
PMEHSN TS, EEOBIGIGE L THEELE
ZAONDHY, WIMEIZBIT 5 ERIISEHL IS
NBHDTHH ),

Sepsis Xt 9 % supra-normal
resuscitation (G EHZITHEL

B, TEERE HC BT 5 hyper- H 5 (X su-
pra-normal resuscitation D& 2 523 5 Z L 13 X < HI
LNTW5h, BEHICBWCUIREMG NS
Th, BEWHHRIE—EL NV CTHEITEII2 50125
LC, MUEEF TIZZ DT T b= RS, %
FHME R, FIUIS U CHEREE ) Z 5
CUEPIRENIZZEIZEDLDBDTH S,

Septic shock |2 xf 3~ 2 fER - Bk RAHE B OHH
PEIZBIS 2RI SO R, S, DT L~
FE L A 7HEBIOTFERDPEMThH o2 EATREN
TWab,

* Cardiac Index > 4.5L/min/m?
* O, delivery (FkF#EHii) > 600 ml/min/m’
* O, consumption (FRF{HZE &) > 170 ml/min/m?

FERED LI, INOOREEZEMARE LT
BIREEAT ) XL L DERRBET A Tb D, Wi
NOWFEIZB T O ARMEZ LT 51213 E > T
WA 2 G OFREANOEEO T ISR T
WOHEHZRINTG A =5 ThDHH, LfahE & FRFEE
i & O L SOVISHERFT B 2 & & AR 2 BRI
gL 952 LIZED LNV,

HALICBRFERE 2 NS Ty, BRIMICHES:
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FERE, IR OWENMEL N TE R VWERIZIE,
RITH CHRR7ZHMAER R D I b3 >~ F1) 7 REREE
(cytopathic hypoxia) 12 & % BE &) F BE &= 2058 512
AT AU REMEDSH B o

HoEHMEINTVWBREFR—TI N>

77 LEMREME2SEE D 10%, RO 75%
FTHS, JEFALMEIN D IREG I HESH AT A
L 7-#§3& % 4 3 5 lipopolysaccharide (LPS) (2 & 1)
HERL S %5, LPSIZMINEBES MR ORERL 7T TH 1),
ML EE D> S E AT HERET 2 2 L3z, MEAE
W, PIREINTE & E\HERET A5, FERAICS
WENBVERTHLIEPHIY FM I Y (A
#HR) LWEND, =, =7V bR GEER)
&, MEPHENNTE T 2HERKOBRMTH L, N
HRIT L E TREDIFFRNTH L DI L T,
N ORI TH 5,

IYF MR UET T ABRERBREICBNTY
ESHEELARISEREDETH Y, E coli whole
cell 12 & ) 466 i# {5 T % up/down-regulate S 41 5 7%,
) H88% ALPS DA L ) HBWRETH 5 T L
T, MEWNEMBIZ BT 2 BIEFEIHOZELIZIE
NF- k B%S, #fHHERTIEp38 MAPKAEE TH 5 &
S5 0,

EE 2 EALENME 21X 7 7 AR
TEL, {HIL4E XEE 7% endotoxin reservoir T 1), 4
HAJIRREIZ BV T 25g BT S LTV 57, B
HIZIEEN TR Wb oo, T2 F M2 /|2i3E
HPERPHFET LI EEZ LN, FE, AN
oEicdy, = FbF Y282 Il7ay 7§
B, BHHVIIIGENE L CIRT 52 &1, JmiE
AL E LU REMEDNH B T EAEM I TW
% 333860

IV R MY o502 X0 BIAE O FFRED IR
SN B2 DH Suffredini & V1L, BFHEA9 NITK
L “Cendotoxin 4ng/kg % FAR N 5- L, HliE)AR 7
T — T IV X B KA % & T MATENRE O FFAf 2 17\,
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T A L L Cwb, 5%, 17 vy
YEEORERSHBL L, HIE, FE2h, BIENRE, FAJm,
SHE, WEASZ &A%2 ~ 3EERIRICD o & bR (R

LNALETINVTHA, TV FhFToELIZES
Yav 7 TIE, BRI RBIMEERLOZE L wigd
DL, CHEEOEMI 2 & F T O T 23
HRRINTEY, BUMEREIZ—FT2H0TH
bo BTV N MFT 5 3R LI, B E
WCEDLST, AMEIMET L, FEERCAE—RME
HECTRINLLDIFDOET2ELTEBY, BAE
EZOLNTWABMIMIEY 3 v 7 OFFEEIC—5T 5 D
DTHAbo KIEIZBWTD, TNF-a LX)V %
SE LTV DA, B 5 1R 12 9 450 v 7 1) C o S
PIEICERL, #WEL 2723 DO TIX109 + 20ng/1 T
o7z, 3EEHZICIZ DT 2B O A THIE
RECTH D, SEEMBIZIETRTHMEREL T TH o
722 RMLTBE V. M2 EFHRART ~
TATICEDZ Y FNFY VG ET IV TOHRED
HY, FHOFEIRDHEBLIS 5 2,

Taveira da Silva 5 (X, HEEXIZTKRKEOT ¥
Ry rx BOEY LR, SgEe
BHOR, MRS - MRS THGE S, BRAEB L O
B ) U TERATL, TOREBEFEMICHRE LT
Whe REITIE, ImgDT ¥ F & U HEHIRAIC
HOES S, 15000ng/kg ([ZHS L, RIRORT »
TATETILVDOIB0BEOETHL, T LT, TV
FEFIrDARIZE o TOEGHAMELRIE) v a v
7, DIC, W & OErkaeEE, I 0EMEmKE %
EOFEFEWMIERENIFHR SN 5 2 EPB5N
TWwh,

ZOLHZ, TYRMFTUHEMIZESTH, B
ME, FREIRIMAED S > 3 v 7 OFFRENHH S
L5L5DTH5H,

INMXICEEMELRELE
HERXKOIMI N IFI OEEDER
BIMIEGRRICBITAENE L TOZY FhF T v
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Table 1. Potential targets for antiendotoxin therapeutic approaches.

Inhibition of LPS synthesis

or immuneclearance

Removal of LPS
constituents from the blood
or other body fluids

Inhibition of LPS/CD14 interactions
Inhibition of cell signal transduction

Lipid A synthesis inhibitors
LPS vaccines
Anti-LPS-antibodies

Removal of LPS or other microbial
by filtration or absorption
(columns, polymyxin B)

LPS-binding proteins (BPI)
Anti-CD14 antibodies
Anti-TLR4 antibodies

TLR receptor blockade
NF-B inhibition

LPS: lipopolysaccharide, BPI: bactericidal permeability increasing protein, TLR: toll-

like receptors, NF: nuclear factor

X, DTOL) 2HErOI B EDTE S,

D7 F 2 MR ERAE (263 5 PR 0 3
FABEDORIEIZ L ), =¥ F &2 v OWRy
eERT L0, T PRV VBRSO
PSR L 2 _IRT %0

@7 7 KEHRIERICIRS S, BUMAEIZ B\ T
IV R MFYVIMEDRROOLNL Z s, BE
MIZKEICEFH SN DY FFF 2 Y HkTH S
gut endotoxin translocation |2} 3~ % gut barrier func-
tion Z tLH T %,

@FINW P F &2 RV fAD T~
FREFI LRV EERT S, TOBELIRT
Ao
PUREICL 22 R ¥ Ve~ EIH

L i, Simpson 5 |2 X A#EDVFE TSNS, B

pseudomallei (< & % BLMIE % & BF L 72 severe meloidosis

685 % xf 4 & LT, non-filament inducing antibiotics T

& 4 IPM & filament inducing antibiotics T & % CAZ %

BELTZ Y FMF Y VLRV EREL TS, %

GHOIY FEF2 Y LANVIEFAETH LY, K5

HBOLY FMFT VIECAZTHEILE L, &<

Y— 27 %3530 #% T, 725.8pg/ml (231.8-

2477.2) vs.146pg/ml (54.2-895.0) & K& 774 BT

W5 (p=0.008)s TNF- g RRIL-672 & DA M A~

H#&E &R 20105 21: 101-17

LARWICIITEELREEIIFEO SN TR \WAS, non-
filament inducing antibiotics & % \* |3 /= H & @ filament
inducing antibiotics # 45 2 £ I12X Y, = Kb
FUUBEREER R SEDLEDNTE D,

HENICEIFE SN2 B &2 Y HRO gut en-
dotoxin translocation 234 U5 & &, BIZZNZBh <
L, BEON) T —HEEERRIE - RS LR
HIREIZRERA LIS 7o R v BIFERITIE, 71V %
IV ORGAC X ARIESERER L, BICES A
N LTI & 72 1) 9 2 BB IEER OB IEAL D35 3
ELTEZLND,

TR AT S @RI > B &2 VRED
y—77v FE LT 1) LPSERMEED L VI
FHHE, 2) WiBHDLNEREICLLZZ Y FMF
v Y DOkg%E, 3) LPSICDI4FEAEHHE & 2 13Al
JaW > 7 F AR ERE 72 &A% 541 % % (Table
1o FEREMEICET 55X, o 0GHEE
D) BT Y B F T UHEFREND o £ 5 (R
HHNT VDo B E. coli 2 FV/27 7 F T
& % polyclonal sera: J5 |2 & % #EAE 2L ILEGABR D4
RV FETHE SND 7T ABVERIC & 2 WIAE
WEELNLEELHNRE L, ISEGHITIIRRTE
22% (23/103 1) TdH H, MIRBIDOILTE 39% (42/109
Bl) &L CHEERUEMR AR L (p=0.011),
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BICHUMEE Y a v ZREGIOMMIGEHT 5 L, 44%
(18/41) vs.77% (30/39) (p=0.003) TH 5 Z &b,
W7 B ERMGET AT bz, —H LR 720
BT EIXTE Lo 7287,

ZFO%, TyFMEYICHTAE 2O F— L
PufATa %5 HA-1A (human monoclomal IgM antibody)
& E5 (murine monoclomal IgM antibody) % Fi\27-%
it 5% e [R] A 1) X MRET ST DAL TP, HA-1A 13543
Bl OB MAERER] % x5 & L C 28 HALTEHR % i) L C
W B S, ARTIIAT R 43%, HA-1ARE39% & A
ZITFBO SN TR (p=024). L22L7%2%, Il
WEEFEIZ LD 7T ZABEWROFE S N ehr o 72343
BITIZIEEORBDIEA SN TR WS, 7T Lk
TR TR IV RS 2R B M 196 4E B T UL, R B HE 49%,
HA-1ABE30% & B B2 B FROUGERRDFED 5
NTWw5 (p=0.014), E5137 T AEMEREIC L 5 & H)
Wr & A7z 468 BI O ML IMAERE D] % K 5 & L T30 HAE T
A L TWh, &K TIIEFE41%, ESH40%
EEBETROOLN TRV, Mzl 7
T LABEWREIGEH SN, hovay s ikfEbin
1375EBI T, xFHREE43%, ESHE30% & A HERUGE
RO B (p=0.01), MEIEALED 5 OB %
DEWZ EATRENT,

HA-1A, E5& b ICHMUIMIERAKEZ NS L LTOH
ETFEA L 2 2072 0D, ZNENHERED
RIS NI, MEEE R 7 T o % W L E,
va v 7 EED R IR ERYE S T 2 B R MU
FEICB L COFRHMAT bz HS, AREDREIC
EES L h o720 HA-IATIZIE S T L VLR
SECHR 2 A RICELS® DL 2 EATRENTO, B
Ik E 2o Twh, OBIZHA-1IA, ESOWT
b LPS 12X 3 2 Pifk & L TP Lipid A binding capacity
HARTHTHETHDL I ENHEINTNE T,

B, ROLSEHENTWLEZY N3 v
¥ =7y b & L7CERREGERIE, = FrFI 202K
BHAN Y 7 F MARZIZEE 2 ZHARTH 5 Toll-
like receptor 4 (2%} 3~ % HLK T % eritoran tetrasodium
(E5564) T& % 9o Phase 2 trial D & F A & &
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L, phase 37°H KK THEITHTH %,

IR b UEREERFMEIC
KB HDU ?

Mot Ens > FhF2 2k, 774
FEtER S £ % 4 @ (bacteremia and endotoxemia)
TR, g, AV ARG SRR IE
RN TS, BE DS IMEH~ORAIZHRT 2 b
@ (non-bacteremia but endotoxemia) 25d%H % & & z
5TV 5%,

1. ROIL R XY UBAIEEE ZDORMES
BUE, RIBIZBWTLLATONLTWL Y F ¥
T UEREFIEA 7 A S EE ST (limulus ame-
bocyte lysate: LAL) % W2 HETH L. TOHE
M b3 47202 HH 4 OISO RILEE 2SS S
TWAHY, IEEREEDPES TR, T FhFY
YURVHFRER B L e\, 7 & ORI AR
SN, LT LBWETEL L NI E S TV,
LALIZIZ =Y F b F v v EHRMICHEA LG
fbEnbsCHTE, -DZIVA Y TIHlEMELENS
GCHT VAT 275, bHFETIK, GRTARKILE
PHLCTHEZIT>CTwbe —F, BkTld, =&
R HRERPTRN) AVAT A MBS
NTWwb, o0, TV MRV VIEZET S
s, RF O LB L TE <, HREDERIZ
FEPULETH L., MKPLOMELZALLE, T
YR NERY VIMGEDSEARIZ X VI S N7 T A
PEREGE & 1) @EERIZ580 LT % ¥ (Fig. 3)

2. Endotoxin Activity Assay & |3 ?

Endotoxin Activity Assay (EAA) (ZLAL assay & (&
RubT77a—FIEbTY F MY VEETH
o ZYRFMFYUIIHTHIgME/ 7 0 —F VT
R BHMBEH Oy M2 2 2iEKIC L % op-
sonization Z /i L THFHER Z {H L L, Z OiE AL
BFHERIC &0 EAE S N D IE IR FEM 2 L5t
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Detectable endotoxin levels

10,000 -
R —
& 1,000 -
w2 -
5 E ¢ R .
100l J; S — J; 1

‘ Proportion of undetectable range ‘
28.8% 15.0% 19.8% 27.8% 18.8%

Gm Neg  Gm Pos Mixed Fungal  Unknown
Cause

Fig. 3. Detectable endotoxin levels measured by limulus amebocyte
lysate assay at onset of sepsis.

There was no significant association between the type of microorganisms
that caused sepsis. Gm neg, gram-negative sepsis; Gm pos, gram-positive
sepsis; Mixed cause, polymicrobial sepsis with gram-negative or gram-
positive bacteria with or without fungal pathogens. (Modified from refer-

ence 83.)
Immuno Complex (I0)
IgM Ab Opsonize
e
Q
2% %
Complement
Endotoxm Complement Receptor

Q
& Zymosan
f Neutrophil
& Oxyradical
Luminescence B' B_ +
e :I-I- 3 3
Reactlon

Luminol

Fig. 4. Principles of the endotoxin activity assay.

The Endotoxin Activity Assay (EAA) measures the endotoxin activity in
whole blood by the priming of host neutrophil respiratory burst activity via
complement opsonized LPS-IgM immune complexes. The luminol reaction in
the presence of immune complexes emits light energy. This light energy is
measured and recorded by a luminometer. The Relative Light Units (RLU)
measured by the instrument is converted by a calculation into an Endotoxin
Activity (EA) value which is reported as a percentage of the total possible ac-
tivity (0 to 100%).

Ll EEfltd 22 LE2FHLEAETHD L, b R#FIOT Y FMFD VAT B & &,
(Fig. 4) o Y ¥ 7OV O U b BRASHELE § 5 oxy- SRIMICEZHDOD3ETHEL, cabaTERT,
radicals #, a@ ZY RFF T ULV E EAAIZ0 ~ 1 DT & %385,
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Table 2. Reference range of endotoxin activity assay.

EA Range EA Description EA Result Interpretation
0.00 - 0.39 low low risk of severe sepsis
absence of gram neg. infection
0.40 - 0.59 intermediate elevated risk for severe sepsis
>/=0.60 high high risk for severe sepsis

EA: endotoxin activity.

3. Endotoxin Activity Assay (C & 2 & BRE & 7

DEFEE SRR

TN 9T N TD5Ai % A% &, endotoxin activi-
ty (EA) level <0.407%393% & 58, 555 7% %30.4-0.6
THY, 0622250 DIF—AbADHLN TV
Vo ZOREEE D LI, EAlevel TRk E {30125
HINTWD (Table2) Vs HIZICU A BE 3 857
BIO3AT % A5 L, low level (<0.40) : 3671 (42.8%),
intermediate level (0.4-0.6) : 228 5 (26.6%), high
level : 2621 (30.6%) T - 72 EA activity <0.4 O
FEGIOWERE D &, S DPDOEIEEFT 5L D
3529 DA TH Y, &7 T ABRERIKIES
BEENE12% CTH o720 04% By MATfEE TS &,
7T LR R GE 2 W O K E £ 85.3%, FRERE
44.0%, FZFEME# P E1398.6% TH Y, 04LLFT
D7 T KEERBEGSE O T REEIZIEF IRV b o &
EZbNb,

—F, A¥ F¥—F&EINAHLAL assay |2 & 5T
YIEMFYUIMEIIEETH L I L2 EERT HDT
H 5 ) o Marshall 53 1, ICU ABEEE 74 %
L, EAAIZ X ZRFliCldfhomis & e L Tk
MIEFMTOZY RFEFT Y LANLBENL DD,
LAL assay Cl&, TETM, BHEG, &4
SHER e & X ) BUMER O T > K b2 VIHEET
o720 F72, severe sepsis d 5 2 septic shock 116
BlaERE LTIy FFY UE#EF (501 1U/MmI)
CARAES (<01 TUMD) & ILECL, ¥ a3 v 7 s
NEDOEH, BIRICIERADHEEEN RN L Lk
HEN, LAL assay (2 X A aFilild, B EAEE
& SO A5 22 WITREMEDS B 5 o

IV N &Yy oERNRHAT 2 RS 50T
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HHH) PO, TRADDKRA ¥ I BFEIT BN,
D7 7 AR OMEH~OFFIEE KW 5 2 & 12
L0, 77 ABEEREICHRER &b PR EOE
E NG R p e
QP EIRETIRTE 2> S OIEALERE N ) 7 — B ARk
THFET L EI2E), 77 2BERES 5 VI
IYFMFI UM T RO =Y a VOFET S
WREME R L, I IREETUIREE D & O BEN % (X
MHENCEREZAT )RR LI L
(@ Critical care (2B 1F % FAE 2 & %7l %2 0]
BEETHI L
OFEIR Pt v F b F 2 VL0 BEIOHE & ZhHR
HEZTRRET AL
Bacterial translocation (2 B L T, W% Nl 23
BRI N ) 7 — i 2 THRIEERNRAT 5 &L D%
2T, TYRFMFY YN yAOS =Y Ay,
WIS IEG 2 &R L D) 5 RIEMEA T 1 Z—
Y — DHALERNIZB T BEENE, Toar v
MIZED->TETWDTW, HEERERIC X 5 bac-
terial translocation D fF-1E & /R 9 2 FAEM B X OVER
IRIRRET I3 7 < 390 BRIRBIIC 3517 5 B
7 AERRE 7 v

EUPHAS study DfER %
EDEDHICIRASDH

2009 4F, JAMA 2583 & 1172 EUPHAS (Early Use
of Polymyxin B Hemoperfusion in Abdominal Sepsis)
trial |3, BB 2 BT B JEMENIERGSEIC X D severe
sepsis/septic shock & £ L EGI Z KR & LT, PMX-
DHP | & 2 JEBRERECE MR & & B 12, MPIRBkRE,
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SOFA (sequential organ failure assessment) score, 28
HIECH R EOWHEZRLIZDDTH LY, 28 HIE
RO EDH RIRATIC X B G5 IE I 2 7 L
72729, e4flory M) =12k )ik sne,
RS E LB, KGRI D DR HEE 2
THTZ,

1) EUPHAS study DHIE

A7) TOI0MEFEDICUIZB VT, 2004412 H
A5 20074F 12 HICAThi, BAFMxEd 5P
EHLE 12 £ 1) severe sepsis & 5 13 septic shock %
B3 5EMEZ R E LN & & sk FEEZL
HRHBRTH 5,

FAIE FAT 2 6 BFRI DINIC T » 7 afb s, OEH
WL (n=30), @PMX-DHP#f (n=34) 2%V fF
5 7zo PMX-DHPHECIE, Tl 24 BRI LLAILC
5 1 [8 PMX-DHP , #¢ 1 24 IFf [ f% |2 45 2 [A] PMX-
DHP (%29 2) ZHEfT L7z TORR, 720K
filf%, PMX-DHP# CIZPFHEIREDSAH EIC EA L
VDI (vasopressor dependency index) b4 L T\ 5
B, IS OUGEEITEEEEFETIIRRO SN aho
720 B2 PaO,/F10; ratio, SOFA score b 7 & |2 T3
L, 28 HAL =105 I 16/30 (53%), PMX-
DHP # 11/34 (32%) T& 1), SOFA score THli1lE ¥
% & PMX-DHPH THELRIEK T 1RO Nz, $72
BENFE L b il F L 2030 (67%), PMX-DHP
14/34 (41%) T&H Y, [FEFEOHHIEIZ T PMX-DHP £
THEBRIKTARD b7z,

2) EUPHAS study & & U'SRHBXICRET 2161

KIFFEB L OFEFRILNFIZEL T, w220
REM, MEREZETLRA Y MR I N b,

(1) TY FEFT Y LNUHBHGE SR TRV,
I R MEY VBRI L BERSEIE S N
LD ?

AREw LD introduction 12 BT, “7 T LM H
PRETIIZY MRV LRVHPERL, FHRAR
WZO%A 5" LRSI LTV 5, EAALL, low, in-
termediate, high level HIIZfENT 35 &, 7T A&
W BGE B & OVEE MUMUEE O FL 3R Y B BE i L2 88 m

H#&E &R 20105 21: 101-17
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L, highlevel CIZICULTZE DL BV I EAVRENT
W5r¥, LhL, ZYFMNFTUVERDRAY VI —
K& &5 LAL assay TlE, FEFAly, FEAHIEH,
g AN A ER 7 & &) BUiEESI O > B ¥ v
HEMETH Y ¥, 72, TV FMFT LAV E
D Yay s RERAEOEM, BRICIEEIRO S
NTWRW, 7S AR EGE T F b
FUOLNUDPLEAL, FHEARIZOLEL” D
ThHAHIN, BEL) BT F My Y HEEN
WHLIRIZB W TR L b HIE LRI O & % Fiik &

FEWZ RV TIERWES ) H
(2) Polymyxin B hemoperfusion |$IlFF T > F b F &
YEWEL, ThB X OWNEOUEO T REMEA

»H5H

Introduction {23 \> T, “Polymyxin B hemoperfusion
Wk Ry Fr2WEL, FHRBIOW
BOWEOWEESLNH 5" L ORI R ENTEY,
Z OB RO EEIRIT 12007 5 I2FEE S L2 PMX-
DHP |2 B89 5 systematic review T&H 5 ?s FR & 7% -
7242 28 5 SL DN FRIE 9 randomized controlled trials, 7
non-randomized parallel studies, 12 pre-post design stud-
iesTH Y, 26T DOHEDLSDHEERLTH 5o
PMX-DHP 978, 8 #ik4476, 27T L E1ER
DFFHIZTI% TH > 72 PMX-DHPIZ L V), Ty
BHARIE 19 mmHg -5 (95%CI: 15-22mmHg; p<0.001),
dopamine/dobutamine $-5- 5 1.8ug/kg/min j#4 (95%CT:
0.4-3.3; p=0.01), PaO,/F10, ratio 32 units -5 (95%CT:
23-41; p<0.001) 2RO HNA7S, WEEHFEEELE O
B2 Cld7 <, pre-post PMX-DHP lL# CTH %, LT
DO ETIL, @ LR 61.5%, PMX-DHP B 33.5%
(risk ratio 0.53, 95% CI: 0.43-0.65, P<0.001) & &7
UGERPBO SN T VD, FIZZ Y FhF2 0L
~)UIE, Endospecy 12 & o THIE L72HARD S D
17 5345561 Tld 21.2pg/ml DT ZFBDH TV 5 H D
@ (95%CI: 17.5-24.9; p<0.001), pre-post PMX-DHP
RETH Y, modified LALIZ X % I —1 v /3¢
TR TIERED S e v, FETRIT AN, o B
DAFALE L %2\ pre-post 7 — ¥ D53 HT T dh % Ram L%
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Hls& L CEUPHAS study DFERIE R E LTV 5
75, £ 1% < ®case-control study 2SE F 11725 DT
H5o
(3) WADEES =7 v + e D b HIMmERHRD,
MR AES] (DICHER]) A& ENTnien
RGBT 5 Bphb e |2, EES 7 JR BRI A
(FIMERF <500/ul) & MR AE (<30000/ul) 2%
ZENTWD, k%%%&&mib~%ﬁﬁ%%ﬁ
L7252, LIFLISFEOONEIATHY, b
NONOERSRE L CEHELENFTH L, HE
7 B Hp ER S A =2 I IO A iE @) abdominal sepsis (2
BUAEHEERHS ISR TW RV 00, K
Fge > MY —EBNC BT 2 HMMEREZ A 5 &,
PMX-DHP #£ T334 13,700/ul (11,400-16,000), 1@
HREERE 11,400/ul (9,000-13,800) TdH 5o HIMER
WERERI DA E TR E LG T 5 & OFEi%RIEH
MWL TBLLENHH ) o
(4) WEFEHCIIERBEOUEDS RV OH ?
RIFFED EEFHMGE B (X, OFHEIRTE DOZAL,
QAEHELEEDEILTH 5. PMX-DHPH TILF
WERE 1$ 76mmHg  (72-80) 7%*5 84mmHg (80-88)
~NHEEICEA L (p=0.001), Inotropic score [ZfK T L
72 (p<0.001), EI KM IH H TliE & % 5% Pa0/FIO,
ratio (235 H 264 ~NH B HFEZ R L TV 5
(p=0.049) o L2 L7255, Ml HREERECIE 72 HE
BIZ, IO DOUEED RO LN TV e\, JlFHEE
& FEAT L C b 0 72 1R [ DL IR 7B s B AL 3
HERLITLISREERT L2 ATH L)Y, TEERE
RROWHEITL  DEFITRD 5N D TIE %R WD,
m%i IEMSE Y 2 v 22T 5 AT 04 KO
B % 17 - 72 CORTICS study (2B W T D,
AT 04 FESFEROHRTH RBIEFIZBWTDH
3 H H 21X probability of shock [ZMKL T L T2 %, @
HWHERE T OGBNE L RREDOZALIZE LT b Mk
BELEZ D,
(5) 38 & 028 H AL TE 5K 53%,
67% NS EH T2
g ?

e 958 &%
WHBEZZFDI-OTIE%
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Fig. 5. The relationship between physiologi-
cal severity and mortality in patients with ab-
dominal sepsis requiring emergency surgery.
The result of EUPHAS trial is shown as open
square (1). Other closed squares represent
the results of Japanese studies (2-6). The
mortality of both PMX-DHP treated group
(upper) and conventional treatment group
(lower) in EUPHAS trial is equivalent to that
of Japanese studies. Physiologic severity was
evaluated by APACHEII score. (references
94-98)

Abdominal sepsis O FEAEF] T D28 HILTEZ53% &
WO BT S RIEFISEVEIRE ) TS, L Lk
255, LFD, systematic review (2B VT H 28 5L H
265 LISAF D D DFERTH 7%, 28 HILT R
B 61.5%, PMX-DHP# 33.5% &, ARWfsE &
KT RV, 72, HRENTIHEE S NEHEE
P FBART T BACIMURE AiE 51 D FEE & & FE T3 & D B4R IS
EUPHAS study D#E R 2 EAQTDH, ZOREILEN
WL S L AL ENTE (Fig. 5) %, #WHE
FHTOREENET EL7-0ICHMEITED S
72D TH5DHEDTFIL 27\,
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Fig. 6. Endotoxin absorption ability by polymyxin B hemop-
erfusion was evaluated in vitro using bovine plasma containing
endotoxin. Endotoxin level of bovine plasma decreased sig-
nificantly, thereafter the level reached plateau after 2 hours of
perfusion. (modified from reference 100.)

6) TV FMNFV U DORERBENEED ?

RIFFRIZBNT, TV FEF2 2 LANVOHIEIS
BIL CIEREE S SN T v, T FFF2
AT BIMAERESHH SN 5 2 L1393 Tl
NIzH, BEIGETLIEDVEETHLD0 €
LT, PMX-DHPIZ & ) EE&LREDTRETH 5 )
Mo ZYRMFT U ZTEEITUYITDH, HHW
&, RUSHEAEL RT3 5 2 813, WmEEELS
WL RN H H 2 &G ST 5 35609,
Z L C, PMX-DHP 2§ % ZEREMMET 12 B W T,
IYRMNFYUEEEIIBREL)ZHOTE RN
EMIRARE N TS '™ (Fig. 6), & IIREDOT
RhEFT ) HF=N=bBoTnDH I LI, M550
DEBWBERLEATHURESH), =V FMFY
VR EAICBREAE L W PMX-DHP X, EA&ICHET
DIHEL VAN TH LR D 5.

(7) PMX-DHP 13 e S 4 5 22 19 5 a4
HIIRAE 2 5 5 7 ?

I ¥ F % & pro-apoptotic factor DIETEL % 112
#9253, Z LT, apoptotic cell death | %~ D X #
S ALK RIEIIH A ER T 2 2 E L ICE
NTHY*¥4 PMX-DHPIZ L BT FhFT UIE

H#&E &R 20105 21: 101-17
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75 & apoptosis 2 #5562 & 12X Y, RIEIHIIREE
A YUETHUREED L. =0 F 3 U BREE,
FIREROE 2 JIf§ % 7203 T <, BUMIE DIREET =
ELTEEEZZHNS BEIHIREI S L ThiL
ERRAAT L L) M 2 FFO RSN D 5o
(8) 64Bl=> b)) —CTORMHFIEIIHFETH D

55 1 [ i R EAT 12 B W\ C, PMX-DHP B i B
1EFEHE X LT p<0.029 D FEAM % il 72 LIETTR DK
TSRS BNTze FETEDS R ARG HN REE 12
AR TH DIEE T ST S T L3 IEmHE
BTHY, 64BITHILE 72D DTH 5,
RIFFEL, EEFHEEH Ch 2 EREEOUHER
RIBFETEDHL2D0D, HELWLOTIERL, —
75, BIREEAGIE H @ 28 H AL TSR YE A 1k 6 12
EDLHDTH o720 JAMA D editorial (IZB VT, 4
BUEBI CHEAEN RO bz & ZIEZF ORIZE
BENLETHY, FEHES L REROER TR T S
7290l2iE, LY RELGBETOPLETHLI L%
ROTV 21, ABIZ S FERHEIT B B ET R %
EICBET5a XY P IR TS 1020,

T a v 7 7% %9 abdominal sepsis (2% 3 5 {G
ft & LC, DHETIE PMX-DHP ISR IIGEHE & 2
Do0H Y, KEHHEIENTOBEIEE LS
RHETDA N P FT LI THL, L
L, ¥a v 7 %ff) abdominal sepsis (2 XF 3 5 1
R RERE L TOMRTHERTLHOTH 5,
HhZREMAICIE, BEL) 2T F MY VllER
DIEIHINFEE NS, T2, I D RELBETOE
VEZ AL BEABR DL ETH 5 9 o BIIE D surviving
sepsis campaign |2 35 % sepsis management bundle {Z
X4 Delements L 7 7\, MLHE E B O F %M,
TavZITAATUA FERGOwERY, kil
DIRETIIHEMN 2 O TIE R LY FHELT
074 Y COMISSRENE 2D, o, HHERED
B b OTld % v, PMX-DHP 7S H RFE DG &
L T sepsis management bundle @ element ® — & (2 fll
boZ LRz,
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ABSTRACT
How to comprehend the pathophysiology of sepsis and treat the patients with endotoxemia?

Shigeki Kushimoto, Hiroyuki Yokota, Masato Miyauchi, Makoto Kawai
Atsuko Tsujii, Shiei Kim

Department of Emergency and Critical Care Medicine, Nippon Medical School

In the pathophysiology of sepsis leading to multiple organ dysfunction syndrome (MODS), uncontrolled hyper-in-
flammatory responses to infected microorganism play a pivotal role. However, the concept that MODS and death
from sepsis was attributable to overstimulated immune response, which based on basic studies in which large doses
of endotoxin or bacteria were administered and the animal died from “cytokine storm”, and does not reflect the clini-
cal pictures of sepsis. The outcome of sepsis depends mainly on delayed organ failure, which cannot be explained by
the concept. We can discuss the pathophysiology of sepsis as mentioned below to comprehend this condition.

1) The duration of overstimulated inflammatory response to infection is short-lasting than it was originally thought
to be. Immunosuppression may occur earlier phase of sepsis. Characteristic finding from autopsy of septic pa-
tients is apoptotic immune cell death, such as lymphocytes and intestinal epithelial cells, which may contribute to
the impaired immune response of sepsis.

2) Organ dysfunction of sepsis cannot be explained by histological evidence of cell death. The concept of sepsis-in-
duced mitochondrial dysfunction is supported as cytopathic hypoxia to understand the pathogenesis of organ dys-
function.

A considerable body of evidence has accumulated the implication of endotoxin in pathophysiology of sepsis. Al-
though 25g of endotoxin is reserved in gut of healthy humans, full clinical manifestations of sepsis can be developed
by administration small dose of endotoxin. However, antiendotoxin strategy, such as monoclonal antibody, have not
provided survival benefits in clinical trials. EUPHAS trial is a trial to determine whether polymixin B hemoperfu-
sion (PMX-DHP) added to conventional therapy improves outcome, 1) hemodynamic parameters, 2) respiratory pa-
rameters, SOFA score, and 28-day mortality compared with conventional therapy. PMX-DHP improved significantly
those parameters and mortality. The analysis triggered the stopping rule based on a statistically significant reduction
in mortality. We reviewed several points regarding this study.

1) Although circulating endotoxin levels was not determined, does the clinical efficacy of PMX-DHP depend on re-
moval of endotoxin?

2) Severe leukocytopenic/thrombocytopenic patients, those are important target of this treatment, have been excluded.

3) Why did not improve hemodynamic parameters in conventional therapy?

4) Is the 28-day mortality 53% in conventional therapy group too high?

5) Is it important full removal of endotoxin? Does PMX-DHP improve immunosuppressive state of sepsis?

6) Is early termination of the study justified?

This trial realized the importance of PMX-DHP in the management of abdominal sepsis in our country again, and

also may provide the influence to the world.

(JJAAM. 2010; 21: 101-17)
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