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Acute respiratory distress syndrome,

PMX-DHP : Direct hemoperfusin using a polymyxin B immobilized fiber colum,
Low tidal volume ventilation, Prone positioning ventilation
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2, THBEESRFEMLY VREOEIRED o7z, ik
T R TR RERE 5 & W SRR E 2 A S 7za8, HEE)
REIEA LN h o 7z,
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Table 1 Laboratory findings
Arterial blood gas analysis Biochemistry Anti-GBM antibody (—)
(2L/min nasal) Glu 228 mg/dl M.pneumonia antibody <40
pH 7.501 Na 128 mEq/dl C.psittaci antibody =1
PaCOq 31.1 torr K 4.1 mEq/dl C. pneumonia antibody
PaO2 50.5 torr Cl 92 mEq/dl IgA (—)
HCOs3 24.3 mmol/L BUN 17.7 mg/dl 1gG (—)
Periferal blood Cr 0.7 mg/dl Legionella pneumophila (—)
WBC 8470/ul AST 437 U/I urophanic antigen
RBC 381 x103/u ALT 190 U/I HIV-1/2 (-)
Hb 12.3 g/dl LDH 862 U/ Cytomegalovirus (—)
Ht 35.7% CK 4169 U/I antigenemia
Plt 128 X 10%/ul CK-MB 20 U/1 B-Dglucan 1.0 pg/ml
Coagulation KL-6 440 U/1 endotoxin 1.0 pg/ml
PT 100% CRP 27.2 mg/dl EB VCA IgG antibody 80
APTT 35.5 sec Serology EBNA Antibody 10
Fibrinogen 733 mg/dl 1gG 692 mg/dl EB EA IgG antibody (—-)
FDP 27 ug/dl C4 56.8 U/ml
CH50 65 U/ml
P-ANCA (—)
C-ANCA (—)

—2—%=xIgG (=), BDZ V% ¥ 10pg/ml, T
FF¥3¥ ¥ 10pg/ml & WTFREBRETH Y, Ak
PR CH AR LREFIIMB SN h o7, [EX
FERA S WA L 72 S I IR S BAL L 72 72 D 4T T &
9, % 39 HIZ NPPV @ ST mode, Fi0,1.0, EPAP 8&cm
H.0, IPAP 20cm H.O, RR 20 [l/% 44T CHMRIML
WA AP R pH 7457, PaCO, 36.1Torr, PaO, 78.1Torr,
HCO; 25.9mmol/L T PaO,/Fi0.13 781 & 7% V), T #i ili
%55 ARDS % &7-L72b 0L HB L7 22T, X
TaA RSV AEE (XAF L7V F=vyarylghd3
AH5WHETH I HB) Lifhikz I R ¥ —EHESE
OG- %4770 o 72 AR RRIZ X SI2EAEL, % 3%H
O X M5 H (Fig. 1-2)) TIRBER MM L7z, £/,

Z M F T 130mmHg & % #ERF L T v 72 UK 1T 23 80
mmHg 5 F TETL, CRP b 309mg/dl~FHd4 5 &
& H1Z, NPPV @ ST mode, F.0,1.0, EPAP 8cm H:O,
IPAP 20cmH:O, RR 20 [l/% O 4 T CEIIRIMLAE A A
i pH 7.399, PaCO.42.8Torr, Pa0,56.8Torr, HCO
3 25.9mmol/L & MEUIREE DS X S 2L L, ME D 72/44
mmHg & KT L7z700, KAEHE 2 i1 LA LI
HERBLZ. LaL, LTOS4M © SIMV +PSV mode,
Fi0,10, RR 15/min, TV 9ml/kg, PEEP 13cm H.O, PS
15cmH0 12 X A EH T TS, BRI A AP &1 pH
7.383, PaCO,; 41.9Torr, Pa0: 103.2Torr, HCO; 24.4mmol/
L TPaO/F0:13 1032 L HE L /2. 22T, 72K
HREBREDHFICL Y NN R v ay o a2kl
WV, %49 H 2~ 5 PMX-DHP # 17 L 7. PMX-DHP
WZOWTIENTH A 7 — 7V & KBFHIR~IF A L, PMX

HTEAEHANT, —HL4720 2K 3HMEHTI
2 —)VH % #ifT L 72. PMX-DHP Hi# T® Pa0,/F.0; %,
1032 525 1575 N UL A SN, 5 129K H IS AN T
W2 HEEBL L7z, L2 L, 45 21 9% H IS OV AS 4
DSFERE L NPPV @ ST mode, Fi0,1.0, EPAP 8cm
H.O, IPAP 20cm H.O, RR 20 [al/4r® 44 F CTHyR M
WA AP R pH 7.280, PaCO. 83.8Torr, PaO, 63.0Torr,
HCO; 385mmol/L T Pa0,/Fi0:1% 630 & 7% 1), WA
57 7 KEVERRE Stenotrophomonas (X.) maltophilia 5%
B Sz ABEREICIE, WA S A 7 2k 2 M
ENTELTY, AR ABIMUERHL TnD &R,
BI2WH T CATMAERZ TS h w2 ehs,
BEPIliZe & LC D25 L BEVERE R IEHIE 1S & 2 PR A4
DL 2, WESERE 27T A LIRS B4 1T
L, 27— )VH®PMX-DHP % 1 & 7= 2T 3 H
B3 H AT L7z, AEBITIE, TEEREIEDIREE & L TIL
s X ORMINE 2, FomELEoOREE LT
Pa0., PaO./FO.%, F7-®RLEMEHZMETAHZ L
HME LCTHIMERE, MM RIMERDZAL, iM%
CRP, LDH ®#i#A#E 22T PMX-DHP # #ifT L 72 i
BICBT B BB 217572 (Fig 2). Z0O#%, PaO
J/FiO:1%, 17— Ti3 10324 5 1575, 227 — Vv Tid
787 A5 1326 ~& EH L, WGHEIIE B X OSL5R I
JELBIZL, 27—NVTLEAL, MELARPHBIELED
YA ROz 2, AR 1 2 — VT 5010/ul A
58750/ul, ~& EH L, 22 — v T17,060/ul 2* &
11,670/ul ~ T L7z Mi/MREE 1 7 — v T 103 %
10/ul 5 102x10'/ul & FLE % h o 7275, 27—V T
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Clinical course of Chest roentgenogram and chest computed tomography
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Fig. 2 Comparison blood pressure, PaOz, PaO2/F102, WBC, Plt, RBC, CRP and LDH before and after the

1st and 2"d episodes of PMX-DHP.

13 56.2x 10"/l A 5 232%10"/ul ~ & IR L 7=, ki Bk
Bz 127 —v T 367 x10"/ul > 5 278 x10Y/ul, 27—
T 269x10'/ul > 5 201 X 10'/ul ~ & A L7 — 0,
Ifil { CRP 1, 12 — )V T 31.2mg/ul 2 & 39mg/ul, 2
27 =)V 199mg/ul 5 10.7mg/ul ~ &ALz, i
LDHZ 1 7 —)VT 1,038U/1 %% 648U/1, 2 7 — )V T 376
U/1705 286U/1 LA L7z, AFEBITIE, PMX IZ X
DIEERENE SR FLREOUHE 2 RO, M/MMOEA IEA D
N7z b OO & OEIWERIZRD & o7z
T/, Mz 5720 0PAE 7L LT,

WIS 2 MiAT L, 1 MR 1205 99K H L 9.8ml/
Kgé L, 510 H» 5 87ml/Kg 2= L, % 119K
HbHETH 72 812003 HE L CiER G
A4 v 2¥u »15L/min, BHEBEE 100% THifr L Tw
72hS, 20 HICHFEE L Th o0 —k R 87
ml/Kg & L7z, ZOMOMRERSLMN L LT, BAE—
K& SIMV +PSV T, WA 1E PaO./Fi0: hMK D - 72
72% F.0, 1.0, PEEP 13cmH.0, PS 15cmH.0 \Z#%&E L
TW7225, WEIZ PaO,/FiO. 2% B A LIFNLIRRE A3 L
T&7:72%, FO, 06, PEEP 10cmH,O, PS 10cmH.O
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Fig. 3 Clincal course

NENTIERZRORE) & B L 72, Z D% Pa0,/F.0. X
FALODH 57225, BIRBA AMAENH HITz720,
5526 9% HICRAEWIB 2 MfT L, 45 27 9% H 22 & iR 7
AMAE V5T U C R S & PG L 72, BBV
SR PRI DA £ — FIE SIMV +PSV, F.0. 06, 1
i 87ml/Kg, PEEP 10ecmH,0, PS 10cmH.0 T -
7S, WEB\CE R AMAE DL T & /2720,
%% Fi0,0.35, 1 %5 8.7ml/Kg, PEEP 5¢cmH.0,
PS 10cmH,O~ & il U 7z, JE B S i 13 2 A A
A C, 14720 % 30 5FEE, 1 H 125 2 RFkETL,
HASTHH FCHkRE L7 & C AR I3 L, 45 48
RIS N 25 2 SEERL L, 28 102 9% H K S YIE A
Za—VEEELEL FOBRJBIFERINLEY F— 3
YaRME L A HEAGDTREE 2D, H 1169 H
WaBREE o572 (Fig. 3). HUE, RIS TRaMBIZ R ©
B DY, FRAE L CzilioRMEE b kE 2 L (Fig.
1-6)), 44E5 % A#E L2 BIFE Ty iRIT g &
oTWh,

£z ¥

ARDS Oif##EE L CEAEZ B RB oK R, H£1F
RUWFICET 2 A8MEITREN TV S OIE A TIHRE
B ARAERRADATDH LY. T2, E#EgL L
T, EAEABRARIC X ) AFROYEEDTR S N7z HH
B, A7aAf FRFHRRT I Xy —XHERZ L

DOEFAMEHIIZUTHLLEZLNTWDY. KEHT
EATEAL FRYNRVRAY v b MY Y AL EOEFEE
FIxLaliolz. 2704 FIZowTid, BHEOT IV
Ia)VFaAF (GC) 1F ARDS I L THM TR WS
L1980 FEARICR ENF2Y, ZHEAF VT L K=Y
o (MP) 30mg/Kg # 6Bl =& 4m/H, 1 H K#%
55 5HEThHo7z. AITIEIATOA R2OVAHEL
LT, A&y MP 1g/H% 3 HH$S L LMK
SHENHCOENS Z AL, BUELEY 3 v 712X
% ARDS Ti, MM WICEIBFAEIREEL o TV BT
® stress-doze D AT 0 A FFEGPHERINTNEY. &K
W, ARDSHIEHRTHU L7z THhHATUA REH
FERG L THEGRIE 2V ERE STV S 27,
AIRTIE, AT70A4 RV AFEEITRY ARDS B2H 0
MFELEEZEEICKET L LV WMENH LY. YL
A% v M MUY AOERBET 3 ERD S S hz
IIAY—EEERNWIIHET LI LX), imEE
BYETLE R EOMREYET 2RI NS, KI
TlZ SIRS (systemic inflammatory response syndrome)
12PE9 ALI (acute lung injury) JEBNZFRS- L CTHZIM:
AR ENTZDY, KETO ALLICH L CORIREEBE L
72 STRIVE study TIZAELZMEIRDOON Lo
7210, AHE B A BEREIMUE 100/54mmHg, R 36%% 5. 21/
min FCPa0,741Torr& I BB AR E%2/RL, AT 0
A FRIRVAS v MF M) AT SRS AT
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#BRETEHHETH S50, ARDS BHE ORI EC R
FILREOYEREAEOM L EOFEITRENTS
DY BEBRILEAT LI )P TFEIERVE OHE
DY, KRR TIT IR OR)R % 757 % e & A
TTHRZELIWE ZATH o 7288, ILER PaO/F.O. D
TFHEL L, EMIZE > TEBN IR TH - 727290,
ERL 2 49% H A5 PMX-DHP % jifr L 72. ZD#E
B 1 94/54mmHg A 5 138/104mmHg ~ & 5
L, PaO,/FO.d 1032 5 1575 & R L7z, AT
IYFMRIVBUETH 7225, =V FIhF T v ERAN
WA TH MUY ARDS #RIET A2 L2055 1),
IR MFYVBETERR DN S TV RWEERIZ
5f L PMX-DHP {Z X 2B RS AL N2 LT 5
MRHbY., ZORFIZOVWT, T FMFYUVIZLPS
(lipopolysaccaride) S 545, ZTHIZHEK - v~ 0
77 =T &N LTHPEREGEEIL, Zh s 3ddhsko
A% —%¥, TNF-o, AHEE~Y 7 75+ T % Anan-
damide (ANA) % 2-Arachidonosyl-Glycerol (2-AG) %
LT 52, ANA XA "L VR EZFHEEL TH
BOBEICHS L, MEDKTA2E4TLEL6NTE
D, PMX TZhoPBRESINL I LIZLDIMED E5
RPHMELRDOUENALONLOTIE 2V EEZLNT
WA, AJERITHIFREERBE L0 W E T RO
7z

—, PMX ORIfEH & L Tix, PMX it T IiL/MK
IR 5%, WA 2 &3 A 5 Nz v &) Hid?
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DD, RFEFITL 7= TdHHML T/, 72, CRP
DOWYHHHNT2H, PMX Hift TREMEY A M H 1~
DIETH 5 IL6 WP T B L) WE"VH L &
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2 BR R CHEAT L7248, 2 g PMX O fedT R 2 kR
WHEEEIN TSI ENDLITH72bDTH B, HE
2 WM DL BT L 72 REBI T, MR ALaE LR BREN LS &
DYB\EINZ W) WE""DH 5. LarL, RRHG
TCE Y, MMGESR 7 7 2NTOR 707 77—k
HIRZ MW LIS N TSI BTETE RV E W)
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b= &b, 2 KR THIAT L7z, — 4, 2 o PMX-
DHP T %\ IZIEEREIRE DS E L %% WIER] & 2 I
Bl E® Long term PMX-DHP IZBITL72E 25, #&
Bl CIERERENY 22 10 - IRBRBIRE DO EATRO S, &
CIZEKMBNZB W T HMGBL O HBRAD Sl & v
IHET LB S,

AR 12 SRR R F SR E 2 RO 5N TWwiz
A5, BHEBCT TIXEE % <, BERTIEAPTT R PT
138 % 7 {, Fibrinogen & FDP & HIZ EHLTWwiz g
OO, MARIZEZdDEFEZONT, RKREIHED &Y
A M A VIMPEC & 2 b ORCRBREIMAE S & 2 W RENEAS
£z 67275, PMX-DHP JE17#£1213 2 6 OEK b 5
PR 7.

ARDS IZHK§ 2 IR B 2L & L Tid, RARIRK
AR SN TV B DY, RIERITIE— B EIZ 9.8ml/
Kg 75 87ml/Kg & L7:. ¥72, &M %E &) A
NI S UL BRI = B E TR LRk
FUETDLEVIMEND LY. ZOEFIZOWVWTIL,
ARDS OfgiB CT Br i Ta &N 2 R OB _FA-H3 086
BAMPLIC K o THiI L, SHIHERTLEI LN L ZDOME
EAVRIE SN TWBY, KFITH Fig. 1 1IRTEIHIICH
BB O L FISEEEm A SN 72, IR
SIS L7z 3% TlE PaCOL 28 L, AN
YWETDH LI MEYDRH L. REFTIE, BEELLIRER
PRE R AT - 7255 28, 30 B X U 31 9% HICHERM % fE 1T L
7oRIER T, WUREIMIE, $RERMILE, PaO./F0. PaCoO.
OB % T 72 2 A, IUHEPIME 1 1323 % 5 153.0
mmHg, IEHRMIME 1 55.3 7* 5 65.7mmHg, PaO,/F.0,
131349 20 5 1443~ & 5 L PaCO. 1% 819 A & 75.3
Torr ~NEART L, MED LS, HigEfLiEONE, &
RERH A MIEDOE/EDFRD SNz, Do X H1e, KE
BICIEFSER I PMX 238 A L, Z ORI IR
BRI 2 7R B & AT L 72 2 LA ic o hto
borEZLNL.

AREmSLOE R, 45 156 lo] H AR 2R 2 B Ui )7 2 (2004
F£9H, HE) B L O 27 il HARIFRFEEEABRE (2005
ETH, D) ITBVWTHELE.

X ®

1) Hudson LD, Steinberg KP. Epidemiology of acute
lung injury and ARDS. Chest 1999 ; 116 : 74S—82S.

2) Brun-Buisson C, Minnelli C, Bertolini G, et al. Epeidr-
miology and outcome of acute lung injury in
Europian intensive care unit. Results from the
ALIVE study. Intensive Care Med 2004 ; 30 : 51—61.



3)

5)

7)

9)

10)

11)

RV IF VAT LPEEENEAT L7z ARDS 409

The Acute Respiratory Distress Syndrom Network.
Ventilation with lower tidal volumes as compaired
with traditional tidal volunes for acute lung injury
and the acute respiratory distress syndrome pa-
tients. N Engl ] Med 2000 ; 342 : 1301—1308.
Lorraine B, Ware MD, Michael A, et al. The acute
respiratory distress syndrome. N Engl J] Med 2000 ;
4:1334—1349.

Bernard GR, Luce JM, Spring CL, et al. High-dose
corticosteroids in patients with the adult respira-
tory distress syndrome. N Engl J] Med 1987 ; 317 :
556—570.

Breigel ], Forst H, Haller M, et al. Stress doze of hy-
drocortisone reverse hyperdynamic septic shock:
A prospective, randomized, double-blind, single-
center study. Crit Care Med 1999 ; 27 : 723—732.
Steiberg KP, Hudson LD, Goddman RB, et al. Effi-
cacy and safety of corticosteroids for persistent
acute respiratory distress syndrome. N Eng ] Med
2006 ; 354 : 1671—1684.

Sumi Y, Ogura H, Asashi K, et al. Improved oxy-
genation by steroid pulse therapy in early-phase
acute respiratory distress syndrome. JJAAM 2006 ;
17 : 256—261.

Tamakura S, Ogawa M, Aikawa N, et al. Relation-
ship between nerutrophil elastase and acute lung in-
jury in humans. Pulmonary Pharmacology &
Theraperics 2004 ; 17 : 271—279.

Zeiher BG, Artigas A, Vincent JL, et al. Neutrophil
elastase inhibition in acute lung injury : Results (26)
of the STRIVE study. Crit Care Med 2004 ;32:
1695—1702.

Tsushima K, Kubo K, Koizumi T, et al. Direct he-
moperfusion using a polymyxin B immobilized

12)

13)

14)

15)

16)

17)

18)

19)

20)

colum improves acute respiratory distress syn-
drome. J of Clinc Apheresis 2002 ; 17 : 97—102.

WAL, H#EME, 40 ), . = FhFy
YYa v ZETNVIIBILERY IF T U BREEN
2 (PMX) MR OEARL OB, =~ F
b ¥ v MER AT AT ZE SRS 200559 109.

PMX iEHEM AT & B 4. PMX £ it #% B IR 5F ili—sx

MRS 6L M) — = > F b & ¥ v IER
HHBIZEEE 20026 146—153.

FHEZS, WERZ HWEFS, . PMX-DHP
RIFHMEATIC X 2 FREOMRE. =¥ FhFo i
SER AR ZE4RE 2007 ; 11 : 157—159.

HB3RT8, s, sHZE, . PMX-DHP
BERIRETTIC & 5 Septic ARDS SR R O#ET. ICU
& CCU 2004;7S:116—118.

W —, FrEkEs., =R, . RFH PMX-
DHP 12517 2 WA RSB L ORI R o ME. ICU &
CCU 2005;29S : 230—231.

INRER,  HEEERR. PMX-DHP jitif7 Wy [ g e i
OME. T ¥ F b2 iR G G BT g &3 ik
2007 ;11:162.

Gattinoni L, Tognoni G, Pesinti A, et al. Effect of
prone positioning on survival of patients with acute
respiratory failure. N Engl J] Med 2001 ; 345 : 568—
573.

Luciano G, Paolo P, Giovanni V, et al. Body position
changes redistribute lung computed-tomographic
density in patients with acute respiratory failure.
Anesthesiology 1991 ; 74 : 15—23.

Gattinoni L, Vagginelli F, Cariesso E, et al. Decrease
in PaCO; with prone position is predictive of im-
proved outcome in acute respiratory distress syn-
drome. Crit Care Med 2003 ; 31 : 2727—2733.



410 HIF 25k 46 (5), 2008.

Abstract

A case of acute respiratory distress syndrome treated with direct hemoperfusion
using a polymyxin B immobilized fiber colum

Suzuko Omayu”, Mitsutaka Kadokura?, Yasuhiro Shibuya®,
Akihiko Kitami® and Hiroaki Nakajima®
"Department of Emergency and Critical Care Medicine, Showa University Northern Yokohama Hospital
?Division of Chest Surgery, Showa University Hospital
Department of Respiratory Disease Center, Showa University Northern Yokohama Hospital

During a 54-year-old woman’s visit to a hot-spring resort, she suffered a fever and became dizzy and unable to
speak clearly. She was admitted to our hospital due to serious pneumonia and respiratory failure type 1. She was
treated with antibiotics, but her condition became worse and developed into acute respiratory distress syndrome
(ARDS). She was intubated and received artificial ventilation. Her blood pressure gradually decreased and she suf-
fered septic shock probably due to endotoxin with gram negative coccus infection. Subsequently, she was treated
with a direct hemoperfusion using a polymyxin B immobilized fiber column (PMX-DHP), which resulted in an im-
provement of oxygenation. However, her pneumonia led to the development of septic shock with gram negative
coccus infection, and PMX-DHP treatment was resumed. After PMX-DHP re-treatment, she recovered gradually
in intensive care including prone positioning ventilation.



