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Summary: New Japanese diagnostic criteria were prepared for dis-
seminated intravascular coagulation (DIC) in critically ill patients
and their usefulness was compared with the criteria of the
International Society of Thrombosis and Haemostasis (ISTH) and
those of the Japan Ministry of Health and Welfare (JMHW). In a ret-
rospective study of patients with platelet counts of less than 150 x
103/mlL, 52 cases (33.3%), 66 cases (42.3%), and 101 cases (64.7%)
were diagnosed as DIC by the ISTH, JMHW, and new Japanese DIC
criteria, respectively. The DIC state as diagnosed by the new Japanese
DIC criteria included both DIC states as diagnosed by ISTH or JMHW
criteria, Some DIC states diagnosed by the JMHW criteria included
those diagnosed by ISHT criteria but this was not universal. The mor-

tality of DIC as diagnosed by the ISTH or JMHW criteria was marked-
ly high, compared to that for DIC diagnosed by the new Japanese
criteria. The mortality of patients without DIC by ISTH was also high
when they were diagnosed as DIC by the new Japanese criteria. The
frequency of DIC by each set of diagnostic criteria was significantly
higher in patients with infection than in those without infection. The
mortality of DIC by each set of diagnostic criteria was significantly
higher in patients with infection than in those without infection, and
the mortality of overt-DIC by ISTH diagnostic criteria was also high
in patients without infection.
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New disease entities have recently emerged,
such as systemic inflammatory response syn-
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drome (SIRS) (1)/sepsis in the emergency de-
partment (ED) and intensive care unit (ICU),
which is frequently associated with disseminat-
ed intravascular coagulation (DIC) (2,3). In a
phase III trial of activated protein C (APC) (4)
and high-dose antithrombin (AT) (5) for severe
sepsis, APC was shown to improve outcome in
patients with severe sepsis, whereas AT did not.
It was also reported that DIC was frequently as-
sociated with severe sepsis in this trial and that
APC was significantly effective in patients with
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DIC. Clinical trials of APC and thrombomodulin
(TM) for DIC have been reported in Japan (6,7).
The International Society of Thrombosis and
Haemostasis (ISTH) proposed overt-DIC diagnos-
tic criteria in 2001 (8). The frequency and mor-
tality of DIC in leukemia have both diminished in
recent times, reflecting advances in therapy for
leukemia, such as all-trans retinoic acid (ATRA)
(9), blood transfusions, and anti-infection strate-
gies. Since the establishment of DIC diagnostic cri-
teria by the Japan Ministry of Health and Welfare
(JMHW) (10), early diagnosis and treatment of
this entity are enacted in patients with leukemia.
However, the frequency and mortality of DIC re-
main high in the emergency department (ED) and
intensive care unit (ICU), reflecting the difference
between leukemia and sepsis as underlying dis-
eases in DIC. Furthermore, the sensitivity of the
diagnostic criteria of the JMHW or ISTH is low for
DIC in sepsis compared to DIC in leukemia, al-
though a phase I1I trial of APC showed that early
diagnosis and treatment of DIC was necessary in
patients with DIC in the ER and ICU.

We have, therefore, prepared new Japanese
DIC diagnostic criteria for critically ill patients
and compared their usefulness with the ISTH or
JMHW criteria.

TABLE 1. Subjects

MATERIALS AND METHODS

We retrospectively examined 156 patients
with thrombocytopenia (platelets < 150,000/
mL) who were diagnosed with the condition be-
tween June 1, 2002 and August 31, 2002, at the
following institutions: Hokkaido University,
Graduate School of Medicine, Mie University
School of Medicine, Kanazawa University,
Graduate School of Medical Science, Urayasu
Hospital of Juntendo University, Shiga University
of Medical Science, University of Occupational
and Environmental Health School of Medicine,
KitaKyushu-city, National Tokyo Disaster Medical
Center, Teikyo University, School of Medicine,
Kawaguti Municipal Medical Center, Nagoya
University, Graduate School of Medicine, and
Kyorin University School of Medicine.

They consisted of 53 females and 103 males.
Underlying diseases included infection (n=62),
trauma (n==30), post-surgery (n=10), aneurysm
(n=9), cardiac disease (n=6), and other diseases
(n=39) (Table 1). DIC was diagnosed using the
ISTH overt-DIC diagnostic criteria, JMHW DIC
diagnostic criteria or new Japanese DIC diagnos-
tic criteria (Table 2). The new Japanese diag-
nostic criteria of DIC were created to focus on in-

Total A B C D E F G H 1 J K
Cases 156 20 25 20 8 28 10 7 8 6 15 9
Male 103 13 13 16 6 20 8 7 6 2 7 5
Female 53 7 12 4 2 8 2 0 2 4 8 4
Infection 62 6 4 17 2 S 4 7 3 4 2 8
Trauma 30 4 1 0 4 17 0 0 1 0 3 0
Surgery 10 1 6 0 0 0 1 0 0 0 2 0
Aneurysm 9 3 2 0 0 0 1 0 — 0 2 0
Cardiac diseases 0 4 0 0 0 0 0 1 0 1 0
Others 39 6 8 3 2 6 4 0 2 2 5 1
TABLE 2. New Japanese DIC Diagnostic Criteria for Critically Iil Patients
Score SIRS Platelet Count (PC) or Reduction Rate of PC FDP PT Ratio Fibrinogen
1 3 items (+) 120%103/uL, or 30% reduction (during 24 hours) 10 pg/mL 1.2 3.5¢/L

80%x103/uL, or 50% reduction (during 24 hours) 25 pg/mL

More than 5 points is considered DIC.
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fectious diseases, especially SIRS. DIC was diag-
nosed by SIRS-positivity, prothrombin time (PT),
fibrinogen, platelet count, fibrin and fibrinogen
degradation products (FDP) based on numerous
previous reports (11-14). One point in the DIC
score represents the essential value for diagnosis
of DIC, and 3 points represents the value for sig-
nificance of mortality or organ failure. This dis-
criminant characteristic of the new Japanese di-
agnostic criteria system was examined using 378
usable cases from the data of one facility (Table
3). A DIC score of 5 points was sufficient for the
diagnosis of DIC. Positivity for more than three
items of the SIRS criteria was considered as 1
point. PT, fibrinogen, FDP, and platelet counts
were measured in each institution. A score of
more than 2 points on the sepsis-related organ
dysfunction assessment (SOFA) (15) score was
considered as organ failure.

Statistical analysis was assessed by the Chi-
square test and Spearman’s rank correlation co-
efficient to evaluate relationships.

RESULTS

In this retrospective study, 52 cases (33.3%),
66 cases (42.3%), and 101 cases (64.7%) of pa-
tients with thrombocytopenia were diagnosed

with DIC by the ISTH, JMHW, or new Japanese
DIC diagnostic criteria, respectively (Table 4).
Fifty-five patients were not diagnosed by the new
Japanese DIC diagnostic criteria during their
clinical course. Many patients were positive for
SIRS and the rate of platelet count reduction per
24 hours was not effective for diagnosis of DIC in
those patients. Platelet counts were sufficiently
low to fit the criteria for DIC before the rate of
reduction had increased enough to establish the
diagnosis. The relationship among the three DIC
diagnostic criteria is shown in Fig. 1. DIC, as di-
agnosed by the new Japanese DIC criteria, in-
cluded both DIC states as diagnosed by ISTH or
JMHW. Some, but not all, DIC states diagnosed
by the JMHW criteria included those diagnosed
by the ISHT criteria. Among 52 patients with DIC
according to both the JMHW criteria and new
Japanese DIC criteria, more than 28.0% were di-
agnosed by the new Japanese DIC criteria before
diagnosis by the JMHW criteria. The mortality of
patients with DIC by the ISTH (46.2%) or JMHW
(42.4%) criteria was markedly high, compared
to that of patients diagnosed by the new
Japanese DIC criteria. The mortality of patients
without DIC by the ISTH criteria was also high
when they were diagnosed as DIC by the new
Japanese DIC criteria (Table 5). The frequency
of DIC by each set of diagnostic criteria was sig-

TABLE 3. Test Property of the Scores for DIC Diagnosis by the New Japanese Diagnostic Criteria

Property 4 Points 5 Points 6 Points
Sensitivity 93% 88% 73%
Specificity 87% 95% 98%
Positive predictive value 45% 66% 84%
Negative predictive value 99% 99% 97%
Odds ratio 86 136 168
Likelihood ratio 7.3 17.3 46

TABLE 4. Frequency of Diagnosis of DIC Based on ISTH, JMHW or New Japanese DIC Criteria

ISTH Overt DIC JMHW DIC New Japanese DIC Criteria
Cases 52 66 101
Percent 33.3% 42.3% 64.7%
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FIG. 1. Frequency of diagnosis of DIC based on ISTH, JMHW, and New Japanese DIC

criteria.

TABLE 5. Mortality and Diagnosis of DIC

New Japanese Criteria ISTH DIC JMHW DIC ISTH DIC (-) JMHW DIC (-) Total
o — — 17.3% 15.5% 10.9%
+) 46.2% 42.4% 24.5% 22.9% 35.6%

nificantly higher in patients with infection than
in those without (Table 6). The mortality of DIC
according to each set of diagnostic criteria was
significantly higher in patients with infection
than in those without, and the mortality of overt-
DIC by the ISTH diagnostic criteria was also high
in patients without infection (Table 7). The DIC
score in New Japanese DIC criteria was signifi-
cantly correlated with SOFA score.

DISCUSSION

In this study, 33.3%, 42.3%, and 64.7% of pa-
tients with thrombocytopenia were diagnosed as

having DIC by the ISTH, JMHW, and new
Japanese DIC criteria, respectively, suggesting
that the new Japanese DIC diagnostic criteria are
the most sensitive among the three sets of diag-
nostic criteria. Although the new Japanese DIC
criteria have a high sensitivity, the specificity
may be low. In a previous study, the survival rate
of DIC patients treated with anticoagulants be-
fore diagnosis of DIC by the JMHW criteria was
significantly increased (12). However, the ISTH
or JMHW criteria have low sensitivity for DIC in
patients with sepsis, because patients with sep-
sis have low FDP and high fibrinogen levels com-
pared to patients with leukemia (16). Both the
ISTH and JMHW criteria for DIC depend on FDP
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TABLE 6. Relationship Between Infection and DIC

ISTH JMHW New Japanese Criteria

Infection (+) 45.2%* 54.8%* 77.4%*

Infection (-) 25.5% 34.0% 56.4%

*p < 0.01.
TABLE 7. Relationship Between Infection and Mortality

DIC by ISTH Criteria DIC by JMHW Criteria DIC by New Japanese Criteria
Infection (+) 51.9% 50%* 43.8%*
12% 15.0%

Infection (-) 37.5%

*p < 0.01.

and fibrinogen levels. The DIC state, as diag-
nosed by the new Japanese DIC criteria, included
the states diagnosed by both the ISTH or JMHW
criteria. Some but not all states diagnosed by the
JMHW criteria included those diagnosed by the
ISTH criteria. These findings were similar to
those previously reported (13). The cut-off val-
ues of global coagulation tests were determined
by discussion between all researchers. The cut-
off value for platelet counts according to previ-
ous reports {(11) and our data would be 120 x
103/mL and 80 x 103/mL. The value for PT
would be 1.2, from previous reports (13), and
that of FDP would be 10 ug/mL or 25 ug/mlL.
FDP and D-dimer levels are not sufficiently in-
creased in patients with sepsis, and secondary
fibrinolysis is suppressed by the inflammatory re-
sponse, such as high PAI-1 levels (17).

The mortality of DIC by the ISTH or JMHW
criteria was markedly high compared to that by
the new Japanese criteria, suggesting that DIC
patients with critical illness need to be treated
with anticoagulant before diagnosis of DIC by the
ISTH or JMHW diagnostic criteria. Indeed, it was
reported that SIRS caused an increase in the as-
sociation with DIC and organ failure with subse-
quent poor outcome (11,18). In an animal model
of sepsis, DIC was frequently associated with sep-
sis and the outcome was poor (19,20). The fre-
quency of DIC by each diagnostic criteria was sig-
nificantly elevated in patients with infections,

suggesting that infection, particularly SIRS, caus-
es high cytokine levels (21), which elevate TF or
PAI-1 production. The mortality associated with
DIC by each set of diagnostic criteria was signif-
icantly elevated in patients with infection, sug-
gesting that patients with infections frequently
have organ failure due to high plasma cytokine
levels or hypofibrinolysis.

In conclusion, DIC patients with critical illness
should be treated with anticoagulant before di-
agnosis of DIC by the ISTH or JMHW diagnostic
criteria.
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Humoral mediators associated with the onset of septic multiple organ dysfunction syndrome.
Shigeatsu ENDO (Department of Critical Care Medicine, Iwate Medical University) et-al.
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B o7,

La L, BEREo HLA-DR BENET I FM
RICHICEL B2, FMAARTLREEEAE
BICEELETHELAZ L LERLTB(LE
Hhb, TubbBRIFELTLINL ) LHR
PELBZZETHA.

BEkr < u75—Y koo HLA-DR &3kt
B AT 4 —FOFRGEEIE, MHC 7 7 X 11
SFORWAC &) HERREIGREINE»ED
EWVW) B L&D, EE, HUBIOWET,
MHC 7 5 2B FNELETH0.1% L w3 L8 T
LkibkEE) T HIRBRIEICIZ o TH D Z &°
RENSY, LihiaT, INLDT—Fhb,

TEBRT 2 BTN AR L T Ml % B S

LEeHI3, MMEE HLA-DR 7274 > A E
2ERICLEDL LT, KFMBEOEEZRHEEY
ICHIEIE N Z L3 W EHRE NG, DL
2, HLA-DR KT & ERERE T NI o
BFICEIHNTWE, LrL, BREEEUHE T
%, BIOEERESR D HLA-DR B3I+
SICEEB R NAEEAE B B 2 s, ZOHK
BEUENZSBIC BT 2EEENG~v—5—T
HarrtHicBbns,

Bk ko) HLA-DR #30FBIZ L CHS
TWvidhs, HoOMBEEIIC BT 5 ZDFEBEITITAD
—ELU2IEHEI N T\, BIERE3INBEIC
T 48 HLA-DR S B I3 IERUfFERE B I3 578
WA, Bz BT EFUECERTEEN
HEDLH B,

2. EUMIEICH T B¢ DMBOIMEREE T — B —

BAER|Z BILEE D FAE & BB REN 2o 1R E 2 5]
2L, MIBREERENSREIIZZ LML
MBS B 720, FOMMDERLEFD>—A—
PHREINTW D, £DHFN—D, CD 4 HEIZT
BERBIBIGEIC B W THLIERE 2 R T,
CD14 3Bk FicEEIcHEL, ME o LPS &
LBPic#s4 L, CD14ic LPS 28Ry 247V
= LUERET B, E5hic, BRMET THUHE
HCDUGSCDI)DELERINATEY, [
MBEIIBUNE 20w O DB ERE T
¥z ermsnTwsd, CHOTEECD 14
DT I A THRYENZRE & L THE R L EE
HH B, EREACD 4 IFEmEI X DETL,
BHOBALRIBZ L FEARERTOTIE LW
P EHR SN T B, it, HAKTH 3
LPS-LBP-CD 14 ®» 3 7'+ W2z TLR4 B &
CFDHEERF MD2 & DFEATIERICT > TE
LAZEPBLPICEN, TNETHEZAHHE
¥k E TLR 4 OfAICE L TRRENT -5 L2
l, SBROMEICLY, BREXT=F) P TRIC
BT 2 @Y L BREN R — 2 — & L THEHE
LI ENL I,

SIRS KN 2 RHAT 2 728, Mnxic
I & RRRIC BER Eo Z ot =— 4 —BE) |k
FenTwa, CD11b/CD 18 AT M A
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Abstract

Rapid Diagnostic Method for Sepsis
Shigeatsu Endo, Nobuhiro Sato and Yasunori Yaegashi

Department of Critical Care Medicine, Iwate Medical University
19-1 Uchimaru, Morioka, Iwate 020-8505, Japan

Sepsis poses a formidable and increasingly common challenge to the clinician. If unsuspected and
left unchecked, it can progress to severe sepsis and on to septic shock with alarming rapidity.
Although innovative therapies are being tested and novel management strategies are evolving, early
diagnosis of this lethal disease still offers the patient the best chance of survival. The clinician
should, therefore, have a high index of suspicion for this disease and should treat early and
aggressively, even before complete laboratory and diagnostic results are available to confirm the

diagnosis.
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BEREIYF Y VAR EOTE

D EFERAFEFBYEES 2 VLOS FFA IR (1)
Wik EED, AEERRERY, I EEY, Sk Y, K D, fE g2

1. DAIWZATF X MDREBIZDNT

IYFMEF Y UEBELELTHONBYANATAINODZIITAYIED T N on2s
Limulus polyphemus 7 H5HEL TWb, ZOFAMEI, 7 M MEFPMEBOZ Y FMFY 0Tl
E$2HEPEEE 2 VRFEI N, 47 MmO (51— b)) ICHFEETSCHRFH
v F ;& ¥~ (lipopolysaccharide; LPS) DX ZBEARTH . ZIUIHHILEIW OHAED Cls % Clg & D
BOEAHLPICEINTVWDE, TV F MY U EEATHCRTIEEILCRT L 25, EHILCH
FEBRTZ M L L. MBI IS B E R AIC/ER U CRERRICERT S, Shd a7
yu—ry (HRED7 4 7)) =7 Y ERL. AEtEoar sy y (74 79 VICHY)
2T Ho TN ANVAT A MDTNWALEEIFIENS S OT, BSOS S BINEREN L >~
FFNF IV OERBEBELE LTHOONE L) IZ ol ZOB, Ak OICX D EMICHIZE SN, LPSIC
Lo ibEn 5% CHTR) & EROMBERSTH S B -D- 7V vk & Lo TEHILE
N5% (GHTFR) PEETLHI bl (M) 2, ZOHE, TV RIFI U, fD-IVAVF
NZNWREBIIRIST2F v MHR SN, ESICEEFTHEIIBWTH ., ARILE HEI %
SATEIVFAFE S N7z, BFEOlpg/mI BN O Y F &V V2 RIBTE B TREMEH 5. Lo L, Bk
THREINTVWEF Y MISTOHOHFMUNLEFE(E Y FFF IV ETMT VIR TR)THL T LI
FEPLETHDL BRROZY FFEFY 07— 7 IMEAMICERRIES) .

2. ULIWZAFZX rDIESE

a. 7ILE
MR TETH D, 74— MITRHEN TV 5, 45 BT 25, B S THET 5. BICEHR

TIHHWVWLR TV,

/ c@ﬂm@] z-mtonﬂ | EHEGRT IWG@?I

> Clomng Enzyme
= Coagulogen

boc leu-gly- arg pNA
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