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B fEMEDICIZXE § B recombinant ThrombomodulinD%h#
— Danaparoid Sodium & D LS —

DHRAERAZ HREEFHE )ABXFEFEMERRE HeHatrs-
a0 wmY BER OfAY duE RS

E# 5 [4DICAFEEEL T Danaparoid sodium(I TDS) % & —BINELTHEALTEA. human
recombinant Thrombomodulin(L Tr-TM)DIREB# b 5 &, FESFRILEEREED & FEFCITL T
rFTMERIRL, ZhLAOEFICH L TREIEY ETH3EVRITEBALL. HRE 286
L 2 BUMEMDICIC 3§ 3DS Er-TMDO R D E M DLy Tretrospective i LEBHRET L 2D T
ETOEREMARET 3.

[X&] 2006F 1B H» 52012F68 = TORMICEERRICUICAR ULRBIMEMDICE#RE L /=
EGID S 5, DICEHRHICHEE S L TW104F12HRE L1,

[Aik] DICATBAMAT#(day 1 &day S &1 3 /RS, FOP-D& 1< —, AT, CRP, &
HHADIC X 2 7 (ITFDIC score), SOFA score®D &) & MATRE B THBMRE L 2. ®i&Dout-
come%28AEFE L, MARBETHEL L.

[#3R) DSHN28AEFRI483% TH > DI L Tr-TMBETI1360.6% TH V) (x2 test ;
p=0.029), 7RIS T HEARBEEICHEZE £ B9 /-(Kaplan-Meier’s test ; p=0.031). I
/JMRE, FOP-D& 1 <—, AT-Il, CRP, DIC scoreld, MmBf& HbERICHEL 1, BHEICH
EEEROLED -7, SOFA scoreld, DSHTEALY LA > 7=DICH LT, rrTMBETEREUE
# 238 7=(Student’s t-test ; p=0.009).
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[X O] BEFRLEEHE S5 BMEMDICE, rTMOLVESTHIEEZIS>N S,

Key Words : HisE#E:, MEE, SRELSL, SOFA Xa7

The Efficacy of human recombinant Thrombomodulin for septic DIC. — in comparison with Danaparoid Sodium —
Hiromu IWAMURA (Department of Emergency and Critical Care Medicine, Kansai Medical University) et al.
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Fig.1 Annual change of the case classification
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About 70% of these cases were exogenous, and the remainder were endogenous (a few cases) or had cardio-
pulmonary arrest (CPA). The significant difference every annual was not recognized.
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Fig.2 Transportation time of a physician-staffed rapid response car
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The transportation time by rapid response cars was consistently within 15 minutes. The significant difference

every annual was not recognized.

Fig.3 Annual change of the number of tracheal intubation and tracheal intubation rate
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Fig.4 Annual change of the number of intravenous line establishment
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The significant difference every annual was not recognized.
Fig.5 Annual change of infusion volume
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The infusion rate in 2010 and 2011 significantly decreased for 2007-2009 (p<0.01). The infusion rate in

2011 significantly decreased for 2010 (p<0.05).
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Fig.6 Annual change of time spent at the scene
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The time spent at the scene in 2010 significantly decreased from 2007,2008 (p<0.01) and from 2009(p<
0.05). The time spent at the scene in 2011 significantly decreased from 2007-2010 (p<0.01).

Fig.7 Annua! change of the mortality
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The mortality rate was approximately 35% per year, with no significant change over the study period.
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I. Introduction

Soluble CD14 (sCD14) is a receptor on the cell mem-
brane for complexes between endotoxin and lipopolysac-
charide-binding protein, and it is said to be responsible
for intracellular signaling of low-concentration endotox-
in. A soluble fraction is also present in blood, and the
fact that it consists of two forms, a 49-kD form and a 55-
kD form, was reported by Basil et al." We previously
reported that 55kD sCD14 increases in multiple organ

failure2»

The origin of the 13kD form, on the other hand, is
thought to result from CD14 on the membrane surface
being released by cleavage due to infection, etc. We call
the 13kD form the sCD14 subtype presepsin (P-SEP),
and we have developed a method of measuring it in
whole blood and reported its usefulness as a diagnostic
marker of sepsis.¥ We have also reported that P-SEP lev-
els closely reflect the severity of sepsis.”

In the case reported here we assessed P-SEP levels and

Presepsin values closely reflect the severity of septic DIC

Yoriko ISHIBE (Department of Critical Care Medicine, School of Medicine, Iwate Medical University/lwate Prefectural Advanced

Critical Care and Emergency Center) et al.
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Table 1 Hematological test findings at the time of the initial examination

WBC 3,100 /mm? Na
RBC 328x104/mm?3 K
PLT  5.2x10%/mm? cl
TP 5.1g/dL LDH
Alb  3.0g/dL AST
BUN 48.2 mg/dL ALL
Cr 2.8 mg/dL T-Bil
BUN 33.7 mg/mL CRP

4.1 mEq/L

239 UL

138 mEqg/L pH 7.1806
PaCO2 44.3 mmHg

98 mEq/L PaO:2 100.2 mmHg
HCOs 7.2 mEqg/L

134 UL BE -16.3 mEq/L

136 IU/L " PTH 14

1.6 mg/dL FDP 324 pg/L

31.6 mg/dL AT-II 48 %

the severity of disseminated intravascular coagulation
(DIC) in a patient with endotoxic shock complicated by
DIC in whom we performed polymyxin-B immobilized
fiber-direct hemoperfusion (PMX-DHP).

I. Methods

This study was conducted with the approval of the
Ethics Committee of Iwate Medical University and with
the consent of the patient’s family.

The diagnosis of sepsis was made in accordance with
the criteria of the Members of the American College of
Chest Physicians/Society of Critical Care Medicine
Consensus Conference Committee.?

The Disseminated intravascular coagulation diagnostic
criteria established by the Japanese Association for Acute
Medicine (JAAM DIC diagnostic criteria)” were used to
make the diagnosis of DIC.

The Berlin criteria were used to make the diagnosis of
acute respiratory distress syndrome (ARDS).®

The acute physiology and chronic health evaluation
(APACHE) II score® and sequential organ failure assess-
ment (SOFA) score'? were used as indices of severity.

The above scores were calculated in conference by
more than one physician with qualifications as both an
infection control doctor and specialist in emergency
medicine and the clinical research coordinator.

Endotoxin values were measured by a high sensitivity

method performed by using an endotoxin-specific
turbidimetric time assay (endotoxin single test Wako,
Wako Pure Chemical Industries, Ltd., Osaka) and a toxi-
nometer® ET-500 (Wako Pure Chemical Industries, Ltd.,
Osaka)."" The cut-off value for endotoxinemia was 1.1
pg/mL."»

P-SEP was measured by using PATHFAST?®, a chemi-

luminescent immunoassay method.®
II. Case Report

Patient: A male in the latter half of the 9th decade of
life.

Past medical history and family history: Unremark-
able.

Clinical course: The patient experienced abdominal
pain and was examined by a local physician. When shock
developed, the patient was referred to our hospital. On
arrival his systolic pressure was in the 70-79 mmHg
range. His body temperature was 35.6°C, heart rate
136/min, respiratory rate 32/min, and leukocyte count
3100/mL, and thus he met all four criteria for systemic
inflammatory response syndrome (SIRS). In addition, his
blood platelet count was 5.2 x 10*/mL, prothrombin time
(PT) ratio 1.4, and fibrinogen degradation product (FDP)
level 32.4 mg/mL, and thus his score was 8 points
according to the JAAM DIC diagnostic criteria (Table
1). The PaO,/FiO, (P/F ratio) was 157, and because the
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Fig. 1 Course of changes in systolic blood pressure and P/F ratios on hospital day O and day 1
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Fig. 2 Course of changes in P-SEP levels, TNF-a levels, and blood platelet counts

Venllon-| Sg/day
Anthrobin P 1.500mglg
gaboxato mesilate 2,000mg/day , sivel d y 300mg/day
. TAZ/PIPC 13.5g/day N
2000 < - 20 - 20
1500 - 15 - 15
- -
o} < E
E E
2 gl s
& 1000 - 10 '.;: - 10 S
AN
U 2
g s
500 - § s
Y B--e--e S i 4
° 0 Lo
0 1 2 3 4 5 [ 7 hospital day
DIC score 8 6 6 5 4 3 2 2
APACHE Il scoro 38 30 28 27 20 15 13 10
AT (%) 43 52 6 70 78 92

patient manifested ARDS, he was placed on mechanical
ventilation.

The endotoxin level was 14.7 pg/mL. The APACHE II
score was 38, and the SOFA score was 15. The P-SEP

level was 1460 pg/mL.
The patient was in septic shock secondary to perfora-
tion of a colonic diverticulum, and a primary anastomo-

sis operation was performed immediately.
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Fig. 3 Correlation between P-SEP levels and Since the patient’s systolic blood pressure shifted with-
APACHE Il scores . . .
in the 90-99 mmHg range despite adequate fluid replace-
50 1 ment and vasopressor drug therapy for postoperative
° 0 | shock, we performed PMX-DHP. A rise in systolic
g pressure in response to PMX-DHP was seen in about 2
E 30 1 hours (Fig. 1). PMX-DHP was performed twice.
g 20 | The patient’s postoperative course was favorable; the
< =0.8763 P-SEP level declined, and the patient also recovered from
10 - P<0.0001 .
DIC (Fig. 2).
0 v . . . A significant positive correlation was observed
0 500 1000 1500 2000

between the P-SEP levels and APACHE II scores during

P-SEP (pg/mL) the patient’s course (Fig. 3). Significant positive correla-

tions were also seen between the P-SEP levels, blood

. . 1 ) i ient’
Fig.4 Corelation between P-SEP levels and platelet counts, and acute DIC scores during the patient’s

blood platelet counts course (Figs. 4 and 5).

The patient was treated for sepsis with antibacterial
20 1

;g.g;:; drugs and a y -globulin preparation, for DIC with
fg 15 protease inhibitors and an AT-III preparation, and for
£ ARDS with an elastase inhibitor (Fig. 1).

é 10
% V. Discussion
[ The physiological role and the mechanism of produc-
o y T — J tion of sCD14 in sepsis are unknown. Bufler et al. report-
0 500 1000 1500 2000
ed that there are two mechanisms by which sCD14 is
P-SEP (pg/mL) produced by human monocytes: a mechanism in which it
is released, and a pathway in which it is secreted.'? Bazil
et al. also reported that it is likely to be released.”
Fig. 5 Correlation between P-SEP levels and Because P-SEP levels increase in 2-3 hours when
DIC scores complicated by sepsis, we think that it is reasonable to
10 1 conclude that P-SEP is released rather than secreted.

A Sepsis can be diagnosed early by measuring P-SEP, but
® in the future it will be necessary to measure presepsin in
§ even more patients and a variety of infectious diseases,

5
‘g’ and to assess the relationship between many pathological
conditions and P-SEP.
r=0.8666 s
p=0.0001 We have previously reported observing significant cor-
0 " y y relations between P-SEP levels and both APACHE II
0 500 1000 1500

scores and SOFA scores, and in regard to their being

P-SEP (pgimL) good indicators for evaluating the severity of illness,'>!"
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but the results of the present study also showed that P-
SEP levels fluctuate almost completely in parallel with
APACHE II scores, and are good markers that make it
possible to evaluate the severity of the pathology.

Because the P-SEP levels and the acute DIC scores
when septic DIC developed were also found to be corre-
lated when we examined previous P-SEP levels of septic
DIC patients, we inferred that P-SEP values closely
reflect the pathology of DIC (unpublished data).

In the present study the P-SEP levels and acute DIC
scores were also shown to fluctuate almost completely in
parallel, and they closely reflected the severity of DIC as
well.

Since the P-SEP levels were found to tend to rise
before the blood cultures became positive (unpublished
data), measuring P-SEP seems to be very useful for
making an early diagnosis of sepsis and DIC.

Through the case reported here P-SEP levels were
shown to make it possible to correctly evaluate the

severity of septic DIC.
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A case of stricture of the esophagus with the pyloric obstruction by the acid detergent
Eiichi YAMAMURA (Department of Emergency and Critical Care Center, Showa University Fujigaoka Hospital) et al.
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Table 1 Laboratory data on admission
Arterial blood gas analysis Biochemistry Peripheral blood
(0, 10L) TP  7.9g/dl WBC 16500/mm®
Alb  5.3g/dl RBC 5.54x10%mm?
pH 7.185 BUN 12mg/dl Hgb 16.8g/dl
pCO,  31.5mmHg Cre 0.92mg/dl  Plt  28.2x10%mm®
PO,  70.6mmHg Na  137mEq/
HCO,~ 11.6mmol/L, ¢ =
BE —15.3mmol/L Cl 111mEq/l Coagulability
K 5.3mEq/l PT'INR 0.96
T-Bil 0.6mg/dl APTT  >120%
AST  26U1
ALT 2301
LDH 210U1
ALP 160U/
CRP  0.04mg/dl
Fig. 1 Gastrointestinal endoscopic findings on admission

[a] Endoscopic images show the laryngeal edema.
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[b], [c] Endoscopic studies of esophageal linear ulcers.
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Fig. 2 Gastrointestinal endoscopic findings on the 12th day after admission.

[a] The esophageal mucosa was peeled off. [b], [c] Endoscopic images of gastric ulcers in antrum and duode-

nal erosion.

Fig. 3 Gastrointestinal endoscopic findings on the 50th day after admission.

[al, [b] Endoscopic images show the severe esophageal stricture. [c] The pylorus was completely obstructed.
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Fig. 4 Endoscopic balloon dilatation of esophageal stricture on the 82nd day after admission.

Gastrografin upper Gl series show the stricture (white arrow) in the middle of esophagus. After the balloon

dilatation, the stenosis was improved.
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Table 2 Reported cases with ingestion of hydrochloric acid-based detergent in Japan.
ingested Gastric Esophogeo! Steroid | Endoscopic Outcome
Author{year) Age | Sex " i) ; o . Operative procedure « ' ? )
Arai(2000) 42 |F 150 Pyloristenosis None Done None Subtotal gastrectomy Survive
Yamai(2000) 49 | F 50 Linear ulcer None None None None Survive
Kobayashi{2000) | 58 | M NA Py NA NA Subotal eso-total gastrectomy Survive
Dead
Terada{2001) 36| F S00 Necrosis Perforation None None Tube thoracostomy {Massive hematemesis)
{2002) | 73 | F 200 Ulcer NA None None NA Survive
Tajima(2002) a8 | F 50 Pyloristenosis Mild stenosis None None Gl Bypass Survive
Dead
1t0{2004) 46 | F 500 Necrosis Eso-bro fistula None None Bronchial stent (Massive hemoptysis)
Ouchi{2004) 71/ |Mm 150 Pyloristenosis NA NA NA Subtotal gastrectomy Survive
Kamata{2005) S9 | F 100 Pyloristenosis Uker None Done Subltotal gastrectomy Survive
Tomori{2007) 58 | m 120 NA Stenosis NA None NA Survive
Sato{2008) 20| F 50 Ulcer Mild stenosis None None Jejunostomy Survive
Kanaya(2009) 74 |M a5 Norne None G) Bypass +Gastrostomy Survive
Endo{2011) 52 | M 200 Py it Ulcer NA Done NA Survive
Hypertrophy .
Kato{2011) 45 (M NA +atrophy Stenosis None Done Total eso-gastrectomy Survive
Nakamura{2012) | 62 | F NA Pylori i NA Done GJ Bypass Survive
Fukuda(2012) 75 | M| 200-300 Pylor NA Done G) Bypass+Jejunostomy Survive
Iwamura{2012) 46 | F NA Pylori: i NA Done None Tota! gast! Survive
Dead
Suzuki(2013) 76 | F 500 Stenosis Stenosis None None None \bleeding)
suwai2013) | s6 [m| 180 "'m'“if'.;'x‘ NA None Done G Bypass Survive
Yamamura(2013) | 34 | M 200 Done Done G) Bypass+iejunostomy Survive

NA=not available
GJ Bypass=gastrojejunal bypass
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Key Words : PCPS, ventricular fibrillation, morbidity and mortality

A case report that we had the PCPS trouble while treating sustained ventricular fibrillation.
Makiko KURIHARA (The Center of Graduate Medical Education Development and Research, Saga University Hospital) et al.
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O, iR T R, 16W355 IZBHECT % M fT L
7o /A % i 2 Sem Bl B o AT AT S A,
Fige S8 ST 7z (B1). CTHEATIE B ICE#L
~OLHIICS 30042 T L7z, & > & — ALt ess THE AR
FEMT % Wi1T5 5 At & L CHefin % BALh, [FIHEICFly
SEVZ A L C BB AR PR Al o #e B L BAG L 72, 16
IRF45 57 |2 SUSHTAE & 11T, 16WESS43 121 » & — ALt
TR & G L7z, B3 EMEL TE %
FETHEL, WRMICIEL L LA 178155
(CBRRBEMR 2 #T, 1TRR255 IS T IS BEL,
FELRAAZ NS o 2 T B 25 0 ) S 000 g 25 4l % Bt A L 72
(H2).

WRAEE ¢ 5 H21ER0050 (2 FEEFAASE T, R
BoF FICUImE L #E, REPEE L Tw
o, EHLAOVIZIEIIEETH . O
BOEMITRIFTH ) §2095 H 1 2imbE, FIED HH
3y BRRICHERREE o7,
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X2 FAsRMAERREEROCT

miEidfesah, FAREFEHENTHYREOEEEEKREI N TV S,

E1

AN L D BRI IE— RIS R TH D, Tz b
TLTHIECEIEE . 20004 LLEE o /i il -y
FEBIDIETHIF24~64% EFE S TwBHI-, &
CAZERHE (2 [fa = 7o/ o fIRH T IER ST, #
HTEELTOEREORBELRTENIZ VO
AHKTH S, 57O FHEF % 5T L 7-Philipp 5
DG TIE, GCSHTLLT TIMAE H¥dem L o 4 Bl
FEFIVEFARTH Y, FECFIES0% THo72Y,

AEIBMOERARETHLERE LT, %EE
BWOBRAVNES /D & IE LR R ER L C
Wh 7z, NI ATEEII A L A By A L R RY
AV =T E2ELRTVEEBITONE, T/,
AR AR E  PAE L TRMKEEL &0 L
RFWI &, BATFN CBE L CERALERE & & o
TEMFIEE TSR EET L2 LR EVBATRR
NEREEZEZLRD.

BB G HE A 4 5 4 2009TiE, K EA 3em
PLE TS E A L T B a8, F 203l
ML A3 % 08 L CARBUER £ U Tw 2813 &

MR OMEREZHRL TW5Y. REHIEHES
N-fEFTIE, BKE F L+ — V20 TRiERoUk
FMIRTET, B EUEE S5 oD IIR M RRZE
HHEEZE 2 BB,

20104F LA 12 24 B T4 & REAT L 72 /0N A afin B
BB TH B (F1) A5, ZOHRTH M LIF/6H D
R A E B (GEFI2) % B v T w3 b modified
Rankin Scale(mRS) 4Ll FTdh -7z, 27560577k
PRV ) L IR B 2507 A3 Bl 4 C & 7o DNIERIN1 720 C
Holzhs, BIRIRRTHo7, WASH215 TH
BUTHE F L F— 2 2HifT L 72EFSOIRRIZ oW
TImRS5THNLRRTHo7. TOLHIIREED

MEERRES L UTREDMWEFLF -V 2T LTY,

AR L PE ) BNERE LR T ST, iRRIEAE
bRy 1 AT

AE BT CTH G 2> 52057 THIERT A H4E T & 72,

sz T R & BEESBHE A L T,
y —ILBE v CRREIRER & 5617 C & 5 4]
PEML T2, FHBAZ LY Y —HHL TS
D, FHSED 510 CEMARITE B, Tl
OB EMTIT, GRS V- (RO 7 0 1 AR
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et /v I B EEG (B BREGY)
EH EN B3 SMOBBLSL  CTALRERETORMOK  CTALMEHTECOHM mRS
(Jcs) &) e)) (RENDILAR)
1 67 M 100 —_ 54 4
2 61 M 300 20 63 1
3 42 M 100 —_ 70 4
4 69 M 200 31 90 4
S 74 M 300 21 101 5
6 52 M 100 8 128 ]
7 45 F 300 129 158 6
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(%) Ef2itts—TORBMMBE, EASEELI—CORBFLF—Y, ThUNBRHETORENLF—

FEROEMIILL 2. FEMIFHE»SIRE
R EHEELTVEY, &y — BB F4
ABIMERL LI ICHBFLTWS, T &) ICHE
SMERRMEBEREEIC L VEHEENESTTEL TWBIE
B L, CTHRELICEREMIHMIT T & 2 FhlH
EoTnd,
AAEFUSIMEICTHRITHICER L XU RBHUCE
TLTHY, EXRLAVOET LAWEICTD MKITE
HHB—FL T/ #oT, BRLVOETH»S
205 CRIEMIBETE /2. EFMITIXCTO107 %
CEBRLANWMET LD, BERLAAVOEBTH
CERETUTEELTAS, ER4, 5 6i13HA
BEDOERL ~NUHERIZICS MHTTH o7z, FEFH
BFRRF Lo LERELT, ERLNIVHICS
3001 P> TH HRMICRERMBFBTE LT &
BiFons., SEOERN LSO IBRBIOKRE L
Fhs LI, BEESREMIEEICKHE /T
mMPDERRBENERFRE LTHEICHFRALER
bhs,

R

BEHkAaLs ¥ —HBAILHIT, CTICL S22

WA o203 TRIEFREHITL, BREFCTHo/-
ANFR Y IR G % ARER U Az BRI FE o Ao/ i
BFEREBITLCOERTRETHEHILNEL, &
EPITBRBRERDPEL TH o LTSIV E
ZErbhi.
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EEmEOESMICXT S
F—HILNA 70— KDBEDR

AR SN SRR B R S BRE
Bx Ea LR BT ELFEA

SREFBRFLICEVT, BEREEHOETHAREECHABRORR L £5. HL3EHE
HHR%SF FRINAZEGFICHLT, [BICMEMBEhAZRHIVEEEEX—FINS
70 —(nasal high flow: LI FNHF)IIC TS5 L, HRFLL SBT3 &N TELEF EERL
EDTEOXBERET S, [EFN]748ROLMY. BRTHENI, DEIRELY, BRZOBIC
Babt - EH48IC & Vbystander CPREUBEMAEDIC & W/ ABRAL /-, TR £
TLEEEANICYURABNERE & > 2. BHEESFEEHTL, EERORERFICNHFRE
CTHKHEHREE -T2 e CERBRL . [EFI2]68NEY. £HEBEREXEHIC
3LESDORETHEHE SN CRPIZ14mg/dLE BEDREREICH ), BECTICTHLIR
EEsWahs BRAOERFEBEINLY, 2V0WTIRETHY RERHE L & 50REMEH
B, HEFRS ERERESEBOALONHFERE L EC S, T770 0705 L%#5
MLIEICERIRY, Am UL UERIS]8sHmNutt. 22/ ICHIERIC TR RMETT,
ADLIZBE . BmERRICSVTRHIRAEDICCO,FILI- R L VR, FRkFroom airlc T
Sp0, 80% A. EHERE TRAETHEICHEARIL L BRMH% 4 5 MRE€BD /2. FI0, 0.35
DIEBBREIFEE S (non invasive positive pressure : NPPV) 21T\, BERLANIIPRELLL
%, H5/KAFI0, 0.35, 30L/MINONHFICEE L, \EMEEL 2. FRASBENRE L
L% RS ED TEELRETH 3. NHFEAROIEME & h =B & RIEAICE
VIAG Z & TREHEERBIC& ¢ 5. BEBFREII100%ETARETH SN, HLBEE
&Y bEEBRECLZIBRTRBOEMEBIEL THVWTWS. FAERERBCOFNI-RE
EICHEATEETHY), SEREHSEED-HOSHENOBTHIENTIEEILSNS.

Key Words : FFEARE, F—Hng 70—, ERH

The therapeutic effect of high-flow nasal cannula for elderly atelectasis
Keisuke HATAMOTO (Sapporo Higashi Tokushukai Hospital, Department of Critical Care Medicine) et al.
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1. BUSIC

B 71 = 2 (Nasal cannula) 131940 I EEZ W T
TEBICEA RN, 40%BEFERE T6L/minE TOHE
HTHWONZH, FFFREICIIHRITEDLP /.
AT, MEMEREEDOAMIIC X D heated and
humidified high flow nasal cannula oxygen therapy
(HFNC) EMHEN B & ) 12 o7z, ANBIFRAEIC
BUTHRL S, RERODHRRZERBFFRL
J£ H-8% (continuous positive airway pressure) & [8] 1
MREENS. BEOLIS, T¥FVADIEo &

DL7%2WwEE, BAIKbhighflowTEASINTED,

EEMLBEISIZOVWTOTA FIL yHRDENT
VW52, BRI BV TIE, emergency departmenti
B> HERERERE SN TWBEY—KF T, Esquinas
LI ZFDERHELRDo2 L, HFREOEREDI /I
REGADHEICIZINOTHBI L, BORETIZ
BEPSOENRITHZ L EESBRTENBXE
BHIIOWTHEREL WA, SEKLY I, i
EFRAZIIBNT, BEEEDOETIHERDOE
HEBERCHABROBERE 25 LE2, EEHEHE
BSFESNBEMICH L ONHF2 AT L7, 81
Bl LT, BERBEETHICH L THREROER
e R Ik ICNHF % 54T L 72, 82803 KB
EBME SN BREREXNHFICTRETHILT
FLBIE~NDER TP 2 BERL /2. #E3FL LT
BAMERN BV TCOF VT — S AB BT 5 =
EHRTELOTEORBEHRET 5.

2. F—HNnL470—-(ZDWT

BFFF —HI/v4 7 O — (nasal high flow : NHF) iZ
Fisher & Paykel# @ i fi ZOPTIFLOW™ & R h %
Bh=aFi28 ), MBME S N R R
FEREIOVRGTIERAFETHS, HEELLT
t%, high-flow nasal cannula(HFNC)%1E L £, iR
Hn#8% & ¥ Theated and humidified high flow nasal
cannula oxygen therapy® FH S HIZE LS RHAL T
w5, L2aL, RFOFRKTIIMRMEDOHNFCE
A—HFWNAL TO—EBATELIZEWVWEEZLS

(B1). YAFAELTIK, BETV¥—, iR
NS BBHLEEXRKF 22— 7L RO =2
SEhEREINE IV P REEBEROBEMRE
YATFLATHD. BRFEBRE21-100%, HHE20-
60L/minTERTRETHS. BHEL L CIIHEEED
HEEMmAS000 R, RMET0FMEETH B8,
BFMEVPHEESNTHRERLPERTE2VOR
RETH5,

F—HUNA T7O0-DOFRE L TIIEBRERER
5, KREABEHR. [EOIEINE HEHEHE
EMRBE SN TV E995, EELIIFEOIMEIIL &
DIEEOKETAE BT s €, BEFEREBFHITS
ZEEFHMELTIToTWS,

3. fEH)

[FEF EHEBEER] T4EO . HRERDRR
TAERE, LEIEEZ Y ERGTEL, BRESD
&7 4 BOFEFEMIC X Ybystander CPRE U3E D
AEDIZ X D .LABERZE. EETH LMk
BRTeaBEEMICLRERE 2D, 4CHEAER
REEHITLA.
SREEBE/N A & V4 1 JCS100, BP130/70(% 7 3
FIv%L), BELZL. BEE HRIREL0%
L. MEREHERZRIZRT. Complete blood count
(LLFCBC) : WBC 14600/uL, RBC 459x10¢/uL, Hb
11.0 g/dL, Pt 23.7x10%pL. 2£4k% : GOT 65 IU/L, GPT
47 TU/L, CK 138 TU/L, CK-MB 18 IU/L, BUN 40.9
mg/dL, Cre 1.25 mg/dL, Na 142 mEq/L, K 4.1
mEq/L, MASE 229 mg/dL, HbAlc(NGSP) 6.7 %,
CRP0.10 mg/dL. %[ : PT 14.2 sec, PT(INR)1.28,
APTT 27.1 sec. BIRRIL A A 547 (Arterial Blood Gas
Analysis, 2L FBGA) : pH 7.390, PCO, 46.2mmHg,
PO, 95.4 mmHg,
HEMREICTREBREBITHHICREHRE S
TV, EBRUHMRERS TICATIHRERZ S
O3B RARERE Y 4R MIT LER L 2. 85
RH, HEBRIINHFES I CERENESEL & 723
e ELEEREELL. CPAORERE LTI,
X2 X D LHRASED LN, FREICVT
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E1 Z—4Ing 70—-1EEE

aes
b: 7L 24—

CBMIRAYERF21—7

dAORSH XS (LIEESHEO—HBEERARXT)

WMEPEREINLZ S, BARLLHEIZEL S
VTEEZ bhfz, IREREIERE, ICDWIZ AAR EAT
Wik SR L7z

ARAEFIE, BEHA I LB TR L,
NHFEH OBES SR TH ), HiEBRo#ERS
B EH ISR Lz, F0E, BERIERE30%,
FE FE L A30L/min® 5% 5E 12 & A NHFZ RS %105 F2 6
T, EHFLAIWEL, WFRED ISRREICE LS
Wiz BRIV —F ST w AR O
AT AW —WANIRETH -7z,

(ERI2 : FiEARIE DERMFIGI] 685 D HTE. Flifb
FEEPED B\ ) FWL TV 3 — WAEFREZERES. 5

HANZAmPEZE L, € OM%EEE L MR A5 L
BAEMA SN CTETHETEESBIIRAGRIC
Z L\, air bronchogram % ¥ 9 FIEfli 4% % 52, i
LM & FI I L7z

Mg A v 11CS2, BT38.7F%, BP98/61, HR
114/min¥, RR 24/min, SpO, 95% (FE#3LA 2 5). I
B 7o — VR, EEEIRE, O o
MEARTE T RIER~ — 7 — OFl & SRR % 2
@7z, CBC:WBC 9200/pL, RBC 317104 /uL, Pt 14.9x
104uL. AAL% : GOT731U/L, GPT711IU/L, TP5.7
g/dL, Alb 2.7 g/dL, BUN 26.6 mg/dL, Cre 0.90
mg/dL, Na 137 mEq/L, K 3.8 mEq/L, #E#1) > 1.2
mg/dL, Mg 2.0 mg/dL, IM#5fE 378 mg/dL, HbAlc
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a @ FRErFERXiRE B

b : RREEIFHIERHEHFECT

H3 REE0&E

a: H9%wH b:®17# B (NHFEEE2B %)

(NGSP) 6.6 %, CRP23.61 mg/dL. 7 PT 11.9 sec,

PT(INR)1.03. BGA : pH 7.455 , PCO, 35.6 mmHg,
PO, 65.0 mmHg.

¥ BB S XA G B (RI2-a) Tl Al h 28 1R
r o, MM AMCTE % (K2-b) T & & Zair
bronchogram % & 72, SUE N OWEE O 5D 6 &

SUR T & BIPRAE L RIg~ DR LEL Sz,

TN I VR & RERERRPERIIH D
o, REWEL holE, WERMBEE 25 0THE

c:4r B¥E

Hamw e FHEIR, $39RE, BRI Lk
O E R T -DIINHF 2895 L7z, ABERE L oY
yav A Y rigxlidays A O3 L 1gx2/day D i
Rix5 21T - 7. WEXMEIL L, 4995 HICH M
FORMEIIRKE % o7 (BE3-a) A%, CRPIL#TR
L ABE# H OWEEREFE 2 & Streptococeus anginosus 7
Bt sh, BEURESRICESVWTI) V<
i 600mgx4/daylZZEH L 7z, 45185 HNHF % Bl
L, Mefg~ois {2 L, #2690 H B BRI L
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X4 S ORER

a: SRR
b:E5/KH(NHFE®EH)
c: 512" B (NHFEERR %)
d: 248" H

ol

L4, HBEHEORIIBCTH 2 & IR~ HLiE % T
ML, e LTH 7 iuEmBEsE T Rl &,
RO KRS FHI A UEE L - %
FELL., FRETOMOMFRERFEE L CRE#
HERE30%, FEFEA30L/mindD %52 £ A HNF % %41
Lz, LaL, #wil EIFRICK L CTREEIZE
i =49 (B3-a,b), #5129 H IZIZCRP  7.82mg/dL
KT L, Z0F FREREICTRERL .

IRPE SRS TREBBRBE 21T o 7278, W% < ([
LAz, AR THETT L 72 ABEd4 5 H -2 o0 Ngih
HAECT (B3-c) Tid, AUMAY 2 niic X 2 PED E
SENT F DB~ DI I = HETdH - 7z

[EFI3 : COF - X &S B8O ik

ADLIZE 3. #asmbeic B v Tl 2iE# P i2co, 7
WA= AL ) BEANEREE 2o/ EEERE
JCSI0E ML NNVOETHH Y, HLE < Spo,
{Zroom airiZ TRO%E Th - 72H, #H X F12 X Ak
FE1 Lminf% 512 T96% Th o7, B{FHEETIIET
fili B\ MR R AL & 4 S % 0 5 Bl 951% % 52 72
(E4-a).

i I AN D] ) el (Vi
159/65, HR 59/min#%,

JCS10, BT 36.7FE, BP
RR 24/min, SpO, 80% &
(room air), SpO, 96% (&3 A X 71 L/min). BEfE
I 225 RIS AE LM RN 22 12 TSR REAN BT, 4R
M7 — & T2k & “ER b Fir i X 207
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Y R—YANERTH o, MERETIRBA L F
W7 F— 2% 7. CBC: WBC 8500 /pL,
RBC 434x10% /uL, Plt 16.2x10%pL. 4{t% : GOT 24
IU/L, GPT 10 IU/L, TP 7.0 g/dL, Alb 3.2 g/dL,
BUN 49.4 mg/dL, Cre 1.63 mg/dL, Na 151 mEq/L, K 4.6
mEq/L, [M#%{E 177mg/dL, HbAlc(NGSP) Kifll%E,
CRP 1.00 mg/dL. %t % :PT 11.8 sec, PT(INR)1.02,
APTT 23.2 sec. BGA : pH 7.148, PCO, 105 mmHg,
PO, 124 mmHg, HCO, 35.0 mmol/L.
LAEFETERB LY, BRELITFR AT
fe7-®, Fi0, 0.35, FF5REIE (Expiratory Positive Air
way Pressure: LA FEPAP)4cmH,0, IPAP (Inspiratory
Positive Air way Pressure: R U/ £ ) 6cmH, 08 & 1< &
577 - VA O= 2 A BBIPAP Vision(LLTF
BiPAP) 2 ¥ % L, MEBMLAENERETTo .
BGA T3P0, 75.7 mmHg T - 7z H%pH 7.281, PCO,
68.2mmHg¥ T HF L, JCS 3-108BFEANWE L /.
KPR ICPREL L 7o DS ED 6 D AR IR &
Ny, #5%BICBVWTHCRP0.63my/dL & BEN
FTHYRAL LD, FREEDOGRRTREM
ROBRTII2ETMEE X/, LML, BiPAP
TRINDEOBBIIED LW EHETL, Ef1E2
DA 6, NHFIC & ) RKEFTEDOMRIC & 58K
e E % F L, FiO, 0.35, WA ¥ #30L/min®
NHFIZZE L /-, NHFE R E 7] 0 M ECTE % (B4-
b) 1 He~E5129% H OBIEECT (Bd-c) T S 133
4L, BGATbpH 7.402, PCO, 59.1 mmHg, PO, 88.5
mmHg, HCO; 36.1 mmolVL & 1B FAEMMERICS
FARBHLEEEZRL T E0k, UYNEY
PHEWLBERTEMARE 2 o8, HERAME
Rl D 55489 B O B BLAICT (R4-d) T B 138
LTz REFO L ICHEBRTH > THEMEH

IINHF &2 VWS 2 R ET) 2 L T, BAUREE

AR C EAUMEE IS AR 2RI COYETE S
TREMATHTE AL ERX S,

4. %

FRALBEORE & U THERIEHERIIED T
BEELMETHS. NHFIZAKEROIMEME S A%

BEBEEFAENICEY AL LHTE %, Hanani
B RAHERICTEE CRML 227 OV VKT %
BwT, fEHEOHEERIC & 5Bt 0%
v, B LV BREGBE A L EHREL TV 5.
BELCOBA»LIE, REBREREIZI0%ETH
BETHDY, HiBTHEHC, BELCBVTIE
DD RBRECEBLAYD S0, LERTIIH
EnE A, BIRREICLZ2BAENHME BIEL
THWTWA,

NHFOF & & REIZDWTREFE, BiPAPE
NHF % 8§ 5. $£—ICBELICBWTIX, AR
B& (- & - TPEEP (Positive Endoexpiratory Pressure ; /¥
K[REKBEFR) DAHD 2R EFENFHT
Y, [ERE, BiPAP, NHFOJETH 5 Z L 138
EREELD BETICERLVEERT A RRIL
REGBCBVWTIKATHFEIAEEBEA»L <,
BiPAPD SUBEREN RF CHNITHH 2 RETE 3.
NHF B HRORER L AEILRERICED AL,
FOHFEAGTEANED Y ICEEA» SEFHELE
EhBo, ZBLREFEIER L bb ol &
SICHRERPOEMBFSICLDHEBICOVTEE
(RETHo7:. NHFCREEYA 70 L) ICEMA
AN TEENEFTATITARIERZINT,
NHF CEEMICEFITH o . [FRERHIC L 557
REIZBWTIE, BiPAPEFRICERT 2HEMH
575, NHFCIEBBH %2 {, MR TIIEBELTR
BEMIZIZAVTVWRZEWI L HWEELE 2L
WA '

NHFO R HE & L TidSztrymf BSPHICUIZ B
17 % 2HEPRALBE20LICH LTS/ 0y MR
21TV, TOMBREFRISHTTHRN, FREOE
TeEBEtoUBIEONLERELA. —FT,
ERLPFRBOBET, BFELOWBENFEZTET,
MR 34T 2 SO AR A H UL, BEATE
DIETHo7L LTn5,

RS ERRBEOYRIIEE WAL T3,
NHFOBAKDHETH 5. [AEFEPBPAPD & )
KREORICPLALZ L%, NHFOMEBIZLD
WEOMBUMET L, BEHSBTH LR, 20C
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¥ —LEBSHERTE 2UHFETSHS. Moloney
ELMIHENRICBIAMEREZIIN L TR %
T, MBZEARA X 25EIGETFHHRELRE
LTBY, SEMEBLTEOREABERE~DHED
WENBLEZOLNRS,

SREHE L LRE R ERM OB EREREEC
FASEOHAVERLEZ ONAERMIIBENT
X, BHOBESHENS, HBNRTOMBBRERT
®ic, EHEROE—RRE L TERTREBRE
YELD. Y Vs LEHBRIC L BB
Lo THIERISNIBHENCO,TIVI—T B
#1212, NHFBEERSEE L TIHMERETEITT
k278, BiREEERAICLZFFREED) RS
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M anhTHE Y, %LV FENLEMEIRE
shatEZzoh5.

EE2
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OBEEY THILERLETEY. T4, FRER
DBV ESHALIRLS.
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A case report of acute adrenal crisis with Takotsubo cardiomyopathy and ventricular fibrillation
Shota KIKUTA (Department of Emergency Medicine, Yodogawa Christian Hospital) et al.
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PRA:plasma renin activity, PAC: plasma aldosterone concentration
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LD:lactate dehydrogenase ALP:akaine TGTP: r-gh
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AIMEkRD &> -RIMEMY 3y 7BEICENT
MPG-CSFEEZ#fx LU THRETL /=—H

EFEHRZEEERHEEE sFREERGHE LY -

BiE ¥ E HE SBILHE B OEHR

WH Hz kB FRE kB EFE kB o

mA ml AN OET %t 1 AEHTF R

BE BA &Sk B EH MM HLE &
ik EE

EFIR7ORKNBMYE. XBFHICLIBEBERAOBETHS. WNEMES a3 v I TERREL L.
APACHE T 2274354, SOFAXOT7158TCH-»7%. I Khx 813116 pg/mLE L
FLUTW. RRRpFAMIBRBIL1,900/uL BT L, MAPDG-CSFRAEIE89ng/mL & EfE %R
L7 EBICFERETL 2. HEARBEIFTRE TPMX-DHP £H1TL 2. Z DRKR4 (ICHE
BRET B ICHY, AMBRBISHEIML, —HG-CSFEEIIXET L /. APACHE I X7, SOFA
Z2AT7OREDHBH Shi. MPC-CSFRENDHEBRRENEER LR L TV,

Key Words : jififE, HImEk#&K4, G-CSF, PMX-DHP, =~ FpFT ¥

I. Introduction

Severe sepsis is often associated with leukopenia,
which is well known to be a serious hematological
abnormality. We have reported elevated blood levels of
granulocyte-colony stimulating factor (G-CSF) levels in
sepsis patients with leukopenia.» We use recombinant
human G-CSF (rhG-CSF) to treat such patients.

We encountered a septic shock patient with leukopenia

in whom sessions of polymyxin-B immobilized fiber-

direct hemoperfusion (PMX-DHP) were followed by a
marked increase of the white blood cell counts and
marked decrease of the blood G-CSF levels, along with

improvement of the disease state.
I. Methods

This study was conducted with the consent of the
patient and his family and with the approval of the Ethics
Committee of Iwate Medical University.

Sepsis was diagnosed according to the “Definitions for

Continuous monitoring of the blood G-CSF levels in a case of septic shock with leukopenia
Gaku TAKAHASHI (Department of Critical Care Medicine, School of Medicine, Iwate Medical University. Iwate Prefectural

Advanced Critical Care and Emergency Center) et al.
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Figure 1 Clinical course of the patient
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sepsis and organ failure and guidelines for the use of toxemia.

innovative therapies in sepsis’ proposed by the Ameri-
can College of Chest Physicians/Society of Critical Care
Medicine Consensus Conference Committee.®

Diagnosis of disseminated intravascular coagulation
(DIC) was made based on the Disseminated intravascu-
lar coagulation diagnostic criteria established by the
Japanese Association for Acute Medicine.%

The acute physiology and chronic health evaluation
(APACHE) score® and sequential organ failure assess-
ment (SOFA) scores” were used as indicators of the
disease severity.

Two-hour sessions of PMX-DHP were performed
twice. Nafamostat mesilate was used as the anticoagu-
lant.

The blood endotoxin levels were measured by high-
sensitivity turbidimetry specific to endotoxin,? using

the cutoff value of 1.1 pg/mL for the diagnosis of endo-

Blood G-CSF levels were measured by enzyme-linked
immunosorbent assay (Human G-CSF ELISA kit, R&D,

USA), whose measurement limit was 0.078 ng/mL.
II. Case

The patient in his 70s has significant past medical or
family history. He developed septic shock secondary to
colonic perforation, and was admitted to our department.
At admission, his body temperature was 35.6°C, heart
rate was 122 beats/minute, respiratory rate was
28/minute, and white blood cell count was 1900/uL;
thus, all of the 4 diagnostic criteria for systemic inflam-
matory response syndrome (SIRS) were fulfilled.® His
platelet count was 59000/uL, prothrombin time (PT)
ratio was 1.36, and blood fibrin/fibrinogen degradation
product (FDP) level was 32.7 ug/mL, which yielded a

DIC score of 8. The blood endotoxin level was markedly



elevated (11.6 pg/mL).

The APACHE II score was 35, SOFA score was 15,
and DIC score was 8. Surgery was performed immedi-
ately. After surgery, the patient remained in shock despite
receiving sufficient fluid and vasopressor support, with
the systolic blood pressure between 80 and 100 mm Hg.
Therefore, PMX-DHP was performed (two 2-hour
sessions) twice. In addition, antimicrobials and n y -
globulin preparation were also administered.

The systolic blood pressure increased from 100 to 110
mm Hg after the first PMX-DHP session, but tended to
decrease again within a few hours of completion of the
session, fluctuating between 90 and 100 mm Hg. The
following day, the second session of PMX-DHP was
performed, which resulted in a marked increase of the
systolic blood pressure (Figure 1).

The second PMX-DHP session was also followed by a
decrease of the blood endotoxin level from 11.6 to 2.3
and then to 0.3 pg/mL. The white blood cell count
increased from 1900 to 2700, then to 5800/uL. On the
other hand, the blood G-CSF levels decreased from 7.9
to 5.8, then to 2.6 ng/mL, and on day 5, to less than the
detection limit. The APACHE II, SOFA, and acute DIC
scores also improved markedly (Figure 1). The patient
recovered from the DIC on day 4.

His clinical course was uneventful and he was

discharged on day 45.
V. Discussion

Blood cells, in general, have short life spans and, in
particular, neutrophils, which play a principal role in
defense against bacterial infections, have very short life
spans, ranging from a few hours to a few days, at the
most. Neutrophils differentiate from hematopoietic stem
cells in the bone marrow, proliferate, and maintain home-
ostasis in vivo. RhG-CSF is often used in the treatment
of neutropenia associated with sepsis. It acts relatively
specifically on the neutrophil precursors and mature

neutrophils. That is, G-CSF not only acts on neutrophil

BARGEMFERMEE  Vol. 28 2014
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precursors to promote their proliferation and differentia-
tion, but also acts on mature neutrophils to enhance their
various functions.

In endotoxemia, while proliferation and differentiation
of myeloid cells are usually enhanced, sometimes, they
are strongly inhibited. In the present case, it was consid-
ered that the endotoxemia elicited strong inflammatory
responses that inhibited the proliferation and differentia-
tion of bone marrow cells, i.e., hematopoietic cells, there-
by reducing the white blood cell counts.

PMX-DHP reduced the blood endotoxin levels as well
as the serum C-reactive protein (CRP) levels, suggesting
marked suppression of the inflammatory responses. It is
likely that as a result, the inhibitory effect on the bone
marrow cells was lifted, resulting in an increase of the
white blood cell counts. Because increased white blood
cell counts in cases of sepsis are mainly accounted for by
increases in the neutrophil numbers, it is likely that the
neutrophil count also increased in the present case.

Production of neutrophils from stem cells and their
release into the blood require 3 to 5 days. Accordingly, in
the present case, the rapid increase in the neutrophil
counts was likely to be caused by the release into the
blood of neutrophils pooled in the bone marrow.

Why were the blood G-CSF levels elevated when the
white blood cell counts were low? The molecular struc-
ture of G-CSF can be modified such that it acts only on
the mature cells and not on the white cells precursors.
This idea is based on the hypothesis that the responsive-
ness of the G-CSF receptor to G-CSF in mature cells is
somewhat different from that in the precursors. Further-
more, in sepsis, G-CSF molecules that cannot act on the
precursors may sometimes increase, thereby causing
leukopenia.

PMX-DHP reduced the blood endotoxin levels and
suppressed the inflammatory responses, which evidently
resulted in an increase of the white blood cell counts,
leading to improvement of the symptoms. In addition,

changes in blood C-CSF levels reliably reflected the
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changes in the severity of the disease state.
The present case indicated a new mechanism underly-

ing the effect of PMX-DHP.
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Table : Diagnostic Criteria of MOF and MOD (draft)
Journal of the Japanese Association for Critical Care Medicine Vol. 4 1990
(4th Research Meeting of the Japanese Association for Critical Care Medicine)

1. Definition of multiple organ failure (MOF)/dysfunction (MOD) : A serious condition in which
(1) Among the following 7 organ(s) or organ systems: heart, kidney, lung, liver, central nervous system,
coagluation system (bleeding or DIC), gasterointestinal (GI) system
(2) Two or more organs or systems
(3) Simultaneously or consecutively within a short time frame
(4) become dysfunctional
(Journal of Japan Society for Critical Care Medicine, 1989 ; 3 : 99)

2. MOF in the broad sense and MOF in the narrow sense (MOD)
This relates to following 7 organs or organ systems: kidney, respiratory organs, liver, cardlovascular system, DIC,
digestive organs, and central nerves.
When there are two or more organ disorders indicated in the loose criteria, it will be considered MOF or MOD in
the broad sense.
Furthermore, when there are two or more organ disorders indicated in the strict criteria (criteria that are considered
to indicate organ disorder more reliably), it will be considered MOF in the narrow sense.

Impaired  Criteria of each organ Dysfunction (upper column) Degree and proposed
organ or organ system Failure (satisfies both the upper and lower columns)  dysfunction points
Kidney Urine output < 600ml/day Dysfunction 1
or BUN > 50mg/dl
or Creatinine Smg=Crt>3mg
Creatinine >5mg Failure 2
CH,0 >0.0ml/hr
FgNa >3.0%
Lung Pa0,: room air <60mmHg Dysfunction 1
or PaO,/FIO, 350mmHg > Pa0,/FIO, = 250mmHg
or A-aDO2 (FIO,=1.0) 400mmHg = A-aD02 >300mmHg
or Qs/QT 30%=Qs/QT>20%
or mechanical respiration for more than 5 days (including PEEP, CPAP, IMV)
Pa0,/FIO, <250mmHg Failure 2
A-aDO2 (FIO,=1.0) <400mmHg
Qs QT >30%
Liver Bilirubin 5.0mg/d1 = Bilirubin> 3.0mg/dl Dysfunction 1
or s-GTP > 10010/
. or AKBR 0.4=<AKBR<0.7
Bilirubin >5.0mg/d! Failure 2
or AKBR <04
DIC FDP =20ug/ml Dysfunction 1
or platelet <80,000/pg
or fibrinogen =100mg/dl

or acute exacerbation of FDP, platelet, fibrinogen within 2 days
from the onset (more than 3 times or one third of normal values)

or probable DIC by DIC criteria of the Ministry of Health
and Welfare of Japan (1988)

or administration of heparin > 50 units/kg/day

Definite DIC by DIC criteria of the Ministry of Health Failure 2
and Welfare of Japan (1988)
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Impaired  Criteria of each organ Dysfunction (upper column) Degree and proposed
organ or organ system Failure (satisfies both the upper and lower columns)  dysfunction points
Cardio- CvP >10mmHg Dysfunction 1
vascular  or major arrthythmia* by Goldberger*

or Forrester classification: IV

or peripheral vascular resistance <1000dyne-sec-cm™3

or inotropic agents care for more than two hours

Forrester classification: IV with shock Failure 2.

or life threatening arrythmia* by Goldberger*

or acute myocardial infarction
or cardiac arrest .
or major arrythmia* with hypotension by Goldberger*

Digestive Hematemesis, melena Dysfunction 1
tract or ulcer
or blood transfusion more than 2 units/day

GI bleeding with hypotension Failure 2
or perforation, necrosis
Central JCS: Japan Coma Scale 100=2JCS>10 ' Dysfunction 1
nerves or GCS:Glasgow Coma Scale 8=GCs<12
JCS : >100 Failure 2
or GCS <8

or convulsion with unconsciousness
or no auditory brain stem response
or brain death

Note
‘When describing the condition, discriminate MOF or MOD (MOF in a broad sense)

In the criteria of MOD, the following condition are included (the criteria is based upon the severe one)
(1) Function disturbance influenced by the primary disease(s)
(2) Organ disorder caused by acute trauma

The following condtion(s) are excluded.
(1) Endstadium of cancer and the metabolic abnormality/cachexia (acute exacerbation are not excluded)
(2) Abnormal values of chronic disease patient just before death
(3) After diagnosis of brain death

In the future
(1) Search for indexes that reflect accurately the degree of organ failure
(2) Research and clarify the mechanism of mutual relationships of organ failure

Translated with modification from the original Japanese version, proposed 1989 and 1990
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(X] MAEERKE HPED)
BFHESEEMESREESEEY
= o] [1] 2] [3]
P AR (N)* 1o <11 28 =7 =7
Glasgow Coma Scale * BB REBY
—RIEREICEDIHD —RIERBETHENLD
fETREDRR(C)
Dopamine+
Domﬁgfm:;ﬁl 0 =5 <15 =15
(ug/kg/min)
FRORESEE (R) P/F=300 =150 =75 <75
P/F ratio /-3 el d *7-12 /=13
Compliance*™ Comp=45 235 225 <25
FFH#EE (H) =5.0 =10 %7t
Total Bilirubin{mg/dl) t-Bil<1.2 <5.0 /13 HPT.PT<40
HPT(%), PT(%). AKBR HPT.PT=40-70 | #»-> AKBR<O0.7
BHEE(K) =49 =50
Serum Creatinine (mg/d1) =141 =29 b3t L3 "
i ZR Z R
Eg§E (D
RERED) =150 <150.=2100 <100.=50 <50

/)R (% 103mm?)

* hiFHR . RERBETORE CHME. SEEEAPE—ihiE U THE,
** Compliance : Tida! volume/(peak pressure-PEEP)
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