Pathophysiological Analysis by Molecular
Markers in Patients with Disseminated
Intravascular Coagulation
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o= — A — T X BRI PIEEENE B RE O R BT

SRKFELBABEEZME EE BB FHD
R R R
CERC4 5 6 H30H %A

BRI AN L BE MENREERE (disseminated intravascular coagulation, DIC) 6641 % &1, BFEMRE S
Fe—h— W LARERNT 2T 7. IERNEBEFEELOSHBLEE AL IOFIbrYyEYy—TvF v e VvIHAGK
(thrombin-antithrombinll complex, TAT) i34 DIC JEF CEMERL, AN FHHEYE A MR (acute promyelocytic
leukemia, APL) 8 & OBUMEICSHE LAEM TIRIEETH - 7. BAFRRLOEBETHINFTZAIv-a, 752 I v1 Yy
b v & —# &4 (Plasmin-; plasmin inhibitor complex, PIC) {2, APL TR L EMETH -7z, Ifid PIC/TAT tix, APL,
APL it aimE, BEEcEfy, RMECEEYRL, MHREEAD DIC, #EIBEMEMD DIC £E2Hh
o, MAPOEE S5 A 2 ¥ w7 29— 4% — (tissue-plasminogen activator, t-PA) L 7SR I/ ¥ Vv T 7 F -2 —A v
£ & — (plasminogen activator inhibitor 1, PA1-1) & &4 (t-PA/PAD 13, %< ® DIC TEH Lz, APL T2 EHIX
Abhichotc. t-PA LORBAEYE LEBERLLEH L T 51EHA PAL 124 < o DIC fEHITER (mECAH L
DIC FEFITED FR) Liht, APL TR EERASIT tPA LOMTELNATAS vAIRTWAEE 2 bR, MER
HEEZOEELEL LR TULABMHE 7 YA E Y 2 U v (thrombomodulin, TM) 12, % < @ DIC FEFIT FA (RMEECAH L
7= DIC SEGITHE L EH) Lz, APL TREBALLELTEREZRASNLA » 7. DIC 66#IIC TR RIE Licm
FIEMR PAL & TM % HET2 EMEOBCIEEOEMEENA LR (r=0.612, P<0.001, n=66). DIC * £[EHT~4E
(multiple organ failure, MOF) D& ETHE T 5 &, MAEREE PAL TM & 12, MOF &8HFITIISEEUHFIC B L THE
AR L (& 412 P<0.01). DIC X b BB L X A fEGITIZ, MrpiE#HE PAL TM (XERICET ¥ o EME2 FhE L
fz2%, DIC L 0B L2 THCLAEATIEA~—» —RER LR EIEME/HERE L, MAEEEbe T2 (M
PAl ® +R), MEREOEE (nd TM © k&) 12, DIC iwki} % MOF O¥RBCEEALBELRILTLILDLEELD
iz, DIC O%BERTS ETh, FEABCREBOBMAITEL, BREOCRBREXTIZENEBETHAH S LELZILE.

Key words disseminated intravascular coagulation, plasminogen activator inhibitor type 1,
thrombomodulin, multiple organ failure, acute promyelocytic leukemia

R M N B B AE & B (disseminated intravascular
coagulation, DIC) X, /G DEMERBIC L - THRIETHEE
ISFEER CH B . DIC OEBHRE L LT, HIUR* STEM
B, RYJE, Br0REMOER, BBEAE, 2aton®
#%, MERBMEELLDLDOBMBATVB? 2, TOALRE
VARV IV B BIRTORENS M LIRE T, SFIRmE K
NIRRT B, /MECRERFAMEOMEE LT
MBIWETTS. XL, EBERECI v EEMC Ly
DIC DfFfEdH— L3R LT, EMERT LICRFETHZ L
DIC OB ED s LTEELEXLRD. ZOZ L,
DIC G E—Mieborb, EAT L& bET LD
DRIRNEHESIRD ETLEER B AR

DIC DFRKIERE LTz, HMR, BHRESELSETF5 &
BTED. HOERZOMUCEER T2, ERARSETS
BNmEORB E LTHB I DD THY, —F, ks

i, b0 SR L O MMERERTOBRTA LY ETD
e bEZ bR T 5, BHREESEROMHES TRERETIC
FIE L -8B 81, Wb B AR 4 (multiple organ failure,
MOF) Tk h>®, DIC OFExHETAERLEIETHS.
%72, MOF 13— BRET 5 & TNA T T 5 Ba 17078
e, TOETHEET2HEROBHIIBREOLEL D
BERNBLLEREEZLND.

—%, 19714 Engvall 5% 12 & h ZR I h -BERENEE
(enzyme-linked immunosorbent assay, ELISA) A%, BERET
Fo—H-OWECLELIEHERB LD, ThbOD
Fv— b — % B TIMERIC BT 2 B EG SRR S 28
B ERMi3 5 Z L AFREI IR o2 B 5.

KT, FEEREBIC AP L7z DIC 12 31 5 BRERA
FREE DT~ — 2 — % FVCTHIT L, EREIC & 5REOH
WErWHTE. ¥, MOF DEERCTHEOEELOWTD

Abbreviations : APL, acute promyelocytic leukemia; AL, acute leukemia; AL s APL, acute leukemia
except APL; active PAI active form plasminogen activator inhibitor type 1; Pl a plasmin inhibitor;
CML, chronic myelogenous leukemia; CML-BC, blastic crisis of chronic myelogenous leukemia; DIC,
disseminated intravascular coagulation ; ELISA, enzymelinked immunosorbent assay ; EDP, fibrin/fibrinogen
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HETHAT 2.
HMEE LU FHZE

S R

wEid, YBHC AR L DIC L2MShi66flTh b, DR
ik, BMATEHERYE A MAE (acute promyelocytic leukemia,
APL) 214, APL LISt &EM:HIME (acute leukemia except
APL, AL s APL) 2061, "M & #it & Mmoo AME(L (blastic
crisis of chronic myelogenous leukemia, CML-BC) 4 i, 3k
y% v ) voE (non-Hodgkin lymphoma, NHL) 8 5, [ %Us
TH, RIMEE 6 FITH A, ¥7=, DIC &G cw A DIC o
BREEXET D, APL DSOS EMAREI06, NHL 74, &
g 7B, BEE O BIDET33F1% X MR B AIA R SR & L
.

I. DIC @&

DIC D, BAERERB MKRERTERENEIC
LREMEED W L DT o0,

. ZEEFL (MOF) O

MOF DZEiZ, IR LLEEEBC L DT 2.
DIC66 FEFID 2 H30FEF THE MOF D& fth b, FD 5%
ITAEBRED AR AL RIPIRBERED AN A DR
Mot

V. |MA%

BROIBERBIRL DITV, 747V /74 7V 0 vy
#PEY (fibirin/fibrinogen degradation products, FDP) LA+ o<

Table 1. Diagnosis of multiple organ failure

AR DWTE, 38% 27 =VvERF LY YA 0.5ml ADE
ZERMEW 4.5m] OMBEEERL (2 = VEEF V) v A DKE
BEI20.38% & 70 B), ERMIC 4°C, 3000rpm, 1045fuk 0ot
LChifEdfEi. FDPW2WTi, Pr v V1B LATS
A vHlReARERRMAEC TERME, 3000rmp, 104 RE
DAL CELE. 817 2—-205b7 v bu v v
# (prothrombin time, PT), 7 4 7V / " v & (fibrinogen,
Fbg), FDP ixRm&E o2 b flIE L, £+ D25 2 — & Ol
B, Bohicmifd —80CIC THREMHREL, WERICRMEL
THERALE.

V. RIEHE

1. 7abeve /G

v v 75 AF v (Organon Teknika, 2 —v o b, <
F—) ZREETS Quick —BER I, HBNEKE
(Auto-Fi, ¥4 Ff:, ~47 3, 7AVH) KCHUEL? .

2. 747V r Y

T4 7V Ve v E VEEEN I L ARIE SR Y P TH
BF =BT 54 T4 TV I (RIRE—, =L T i, T
AV A}y wHGWC, BEIIEER (Auto-Fi) I TRIE L.

3. 747 V)74 7Y SV REY (FDP)

FDP 74 7V / ¥ v THBEIN S 7 v 7 A% H
Wiz, 7y 7 ABEEC I 0flE L.

4. ELISA W B9 F~—»—DHlE
DFoBERES F~—5—i3% v ¥4 o5+ ELISA 12X 9
HWEL. T7bb, METIHELYRBTAHY 270 —-F10

If the patient had two or more of the following disorders, the existence of multiple organ failure is highly

possible.
Heart*
1. Acute myocardial infarction

2. Arrhythmia (bradycardia, heart rate <50/min; ventricular tachycardia ; ventricular fibrillation ;

atrioventricular block ; cardiac arrest)
Lung*
1. Pa0, <50 mmHg
2. Requirement of artificial respiration
Kidney*

1. Serum creatinine >3 mg/dl (N: 0.5—1.2 mg/dl)

2. Serum BUN 250 mg/dl (N: 3—21 mg/dl)
Liver

1. Serum total bilirubin >3 mg/dl (N : 0.36—1.30 mg/dl)
2. Serum GOT (N: 10—40 TU/L) and GPT (N: 3—47 IU/L) =100 IU/L

3. LDH >800 IU/L (N: 205—415 IU/L)
Gastrointestinal tract*

1. Hematemesis and the origin of bleeding confirmed by endoscopy
2. Melena and the origin of bleeding confirmed by endoscopy

Brain®
1. Only response to painful stimuli

*Presence of one or more of the listed disorders.
*Presence of two or more of the listed disorders.
“Presence of the following.

*N, normal values.

—_—

fiegradation products ; MOF, multiple organ failure ; NHL, non-Hodgkin lymphoma; PIC, plasmin-a, plasmin
inhibitor complex ; TAT, thrombin-antithrombin II complex ; t-PA, tissue-type plasminogen activator:; PAI,
plasminogen activator inhibitor type 1; t-PA/PAL tissue plasminogen activator/inhibitor complex
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Pipgiiies ) 7o —F itk — kb e LTEM (8-
) WCEE L, REXHEMLITCTF TS vda X~y g v
FTAHZ LW hmfEFoREEEE el FESWELEE
BT 3[@%E LikEHE, WEdsiR0MmoRMMrRET5
AV Ze—FafiEEites se -+ HBCEZRRE L
LORTRHEE LTHIELITCT TS v a—v 3 V&R
T, BEFOHEYRIAEF VY FA v FEAEEHRI R
fo. BEIHIC T 3 EMES LELR EREA LT izw e v
F L1z, RCTEREFHEEHM, 37C, OFEREILBRIE
BTN, BXEXRE L. AREZEECHES LB
ERICHATA D I OBREEYRERTHET S Z Lt X

DREFOHREERRE L.

1) teveEv—7vFtrrv v &4 (thrombin-
antithrombin 0 complex, TAT)

OERTrr YEVYRABRERD &, TOLZAFOT v
F b r v E v (antithrombin 0, ATH) ¢S LARBEINS.
Fotzbiid TAT RIERNTO e v e vELER, BV
MIREEEELOBEYRIRT 5.

TAT BoyFHe b trvEvR) Z2re -+ Hffd—K
PitkE L, ~d % & — 4 (peroxidase) EEE Y v FH e b
AT AV 7 v —FAFER &AL T2 TAT flE* o b
TDC-86 (FF A, BR) EALCHEL:.

2) FFAI vy IRV, ve ¥ x-S E (plasmin-
a; plasmin inhibitor complex, PIC).

k7S5 A 3 2 ¥ v 7 73X~ % — (tissuestype plasminog-
en activator, t-PA) X D 7521/ ¥ v 75 2 3 Vit
TAHE, BEERANRT LN, ZOBELETFRA I ViR
75 A3 V4 Ve ¥ & — (a;plasmin inhibitor, & PI) £ &AL
HEEE PIC) BRI FRINS. O, i PIC ikl
FRTO7 723 vEAR, BVBRINIREBERILOBEY
35,

PIC kv +FHe } 75 A § /¥ v itk —kilE, ~idt
X —CEBY AL Pl 2 2 —FAHGY DK
HELT5 Pl avrve 2R [F42 VY] (FA) ERL
THIE L.

) ERE SR )T s FR- A VR~
(active form plasminogen activator inhibitor type 1, active
PAD, 752 2 ¥v T 75— % — (t-PA)-PAl 41
(tissue-plasminogen activator/inhibitor complex, t-PA/PAI)

t-PA ZMERN KM THE IR A TET2,0000+€ ) ¥ &
HOMBERTHY, 523 /75 VvE75A 3 VICERETS
feER%xET5. PALl 1z tPA ORIERFTH Y, Ficm
FREMRTER I D5 FEMS0,0000EHTHS. PALL
W tPA ZPRFITAENOLVGAESREE LTEEZH, filb
POBFCERBERERINE L Ebh T 5. AXIL t-PA
WHATHERER PAI BNBRICHEL, EEZRI tPARED
NHBEHEME PAl LHABEHRTS. T tPA/
PAI ZRIET 2 Z L mEMNEAIRD t-PA BEAEY KT 2
bDEEZHRBOY,

t-PA/PALiZ#iE + PAl £/ 7 v —F AHiE% —kTUE,
et tPA RY 7 e —rAdilkdk kB E LTHIELE. B
HIFS /D tPA REINTS L, WEROERE PAL 2,
t-PA LRIG LT tPA/PAl #4£KT5%. —OFRELEHL,
FOREREROZE L DIEMI PAl ¥ EH L. t-PA/PAI B X

UEMES PAI 12 TD-88 (FA) AL THIE L.

4) tryvAREY oV v (thrombomodulin, TM)

™ R4 FEM105,0000mMENKEERREEL TH ), Iy
TR EHFOMEREMBELCHEEL, bRy EvEiBLE
FifaRT. TM EREALI b r Y EVi, 74 70 vl
BE, BVI, VEATFEMLE, m/MREECESOBERERE
TR, B2 ST A v CRFEMEILTD Z LI X 0 HEEER
¥RETH @ERILT e T Ok, BREEY, URF2FRE
MLT 5 2 L & 0 FUEEMICERE T 2)™, TM i, @i,
R bEROI B THRET 54, ERNEERNEELS
5 &L MF~DOHBEEINT S, -TC, MF TM BED4
EFHREIZ, FTRCITOSBEYFRELTVWEZ Lk
h, MENRMBEOBEDCEE + KT 2 HEM b 52,
TM e b TM £RY 7 e —F A Hithd —KkHithE L,
TM D e v v EGMES BB T2/ 7 5 - F Ak
YAk ETH ELISA * 5 b TDIO (FFA) R 6 L CHlE
Lz,

VI, #eEreEeonsg

BIERERIZEINCER IR TS S O UMIE TRE
ETERLL., M ¥HREIT Wilcoxon BREX B\, P
0.05kMEHEE L.

m® #®
ARWEBCAH L DIC KBTA, Tota vy vk,
747V 7% v, FDP, TAT, PIC, t-PA/PAI, EWH PAI O
BEER2ICRT. 70 b e v EVBBREEERCEHLE
DIC CTEE &L, #iz APL, BMmfEw &4F L DIC T
BETH-7. k74 7Y 2 #3, APL @&#t L DIC

| TRLEEAR L. s FDP i3, 4 DIC A CREREY

SRL, iz, APL, BRI AR L7z DIC TIREZETH 1.

MERNEREFEE(LOSBIcIEE cH 5 TAT 1%, £ DICEH
TRESBERTL, ¥iC, APL, lfiiEIc &6t L7z DIC Tt
EThoto, —77, MEARBEELOEETH S PIC 1T,
APL, BMB &6t L7 DIC TEMc LRMAZLALR,
CML-BC, NHL, BuffiEiz &6 L7z DIC Tix% D L HITBHT
Botc. iz, BENEEILICN T 5BBEELORE ¥ FM+
% foabic e PIC/TAT b & BRI CHE&T 5 &, APL ALS
APL, BEE &6t L DIC THEME (FhFh, PIC/TAT it
1%, 295, 265, 301) &R L, MO ASE L1z DIC THRIEE
(PIC/TAT I4%, 65) #m= L, CML-BC, NHL & ff L
DIC Tk % DR (FhFh, PIC/TAT Hizl170, 115) #+RL
1z,

M tPA/PAL i3, EHEBAK R % B (10.8+5.3n8/
ml, mean+2S.D. n=21) ki LT, AL s APL, CML-BC,
FUfE, BrmfiE, NHL w&4f L7 DIC THER LR (f14ET
P<0.01, # 1% 7T P<0.05) A& bhtz. APL KAHLE
DIC T, BHERAL LB L TEERERIIALNILA 1.
DIC D&HEA AR D his\ BN ERER A H T B EM T, BER
AEEBLTHBEZERA bR o7 (13.5£11.1, 3.8—
56.6ng/ml, n=33, N.S.).

AR EME PAL 2, BERAC ST 558 (11,127, 908/
ml, mean+2S.D., n=21) I H#E LT, AL's APL; CML-BC,
BRI &6k Lz DIC THE A LA (3125 T P<0.05, #1
% P<0.01) 23k bhi. APL &8t Lz DIC Tk, 8%
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DIC66 filiz 3\ CAKRACHIE Lz e EMR PAL & TM (3t
WIENECHERT A~ —r—) T4 L, WHEOMIIL
FEOEMEMR AL (r=0.612, P<0.001, n=66: [ 2).

WAL LB L TERLEBI A b »To. EREEYET
2MDIC DABINRH S NILVERITIE, BHERALHELTE
gERADRIN 5% (18.5+28.0, 1.4~167.2ng/ml, n=33,
N.S.).

A T™ 12, BEHBAR BT 5H (8.2+14.8ng/ml Active TR ams
mean+2S.D. n=21) 12t LT, AL sAPL, NHL, E#5E, PAI P T
s, CML-BC i&4f L7z DIC THEZ LR (A1 4% P< (ng/mb)
0.01, % 1 £ T P<0.05) A bhics, APL k&L 100+
DIC TiY, BERALUEBLCAELREH A Dhigh o T
(®1). DIC D&EHRALhICWHEREREH T HEHT 801
g, BEBRALEB L TEEZ A bR » 7 (11.7£3.9,

5.4—23.4ng/ml, n=33, N.S.). 601
40
] * . =0.612
™ . . * . ;:66
(ng/ml) . 2 P <0.001
50 1 . y=—4, 18+2. 48x
0 10 0 k) 40 50(ng/mi)
. ™
40 Fig. 2. Correlation between plasma levels of soluble
. thrombomodulin and active plasminogen activator inhibitor
. . . in cases of DIC.
301 . s ™ Active
- (ng/ml) PAl o %2
: * e 0 (ng/mi) s
204 . ° 504
* E I3 4 = ‘ 1204
: : R 404 .
8 ® ® g B
0] % . . B 301 : 801 :
. . ° 1w
P ’ : ° 201 | !
i ' . 40
0 : . . ' . : 10, ﬂ | i
Normal APL AL CML NHL Cancer Sepsis 4 ) :

Fig. 1. Pla§ma levels of soluble thrombomodulin in cases of MOF (=) MOF (+) MOF (+) 0- MOF (=) MOF (+) MOF (+)
DIC. Horizontal bars for each group indicate the mean:t (SRF) (T RF) (sRF) (TRP)
SD values in the patients with DIC and in healthy (h=36) (n=13) (=17) (n=36) (h=13) (=17)
subjiects. @, patients with DIC; (O, patients without Fig. 3. Plasma levels of soluble thrombomodulin in cases of

DIC. ¥, P<0.01 significance of difference in patients DIC with or without multiple organ failure. MOF (+),

with DIC in each group vs. healthy subjects. ¥, P<0.05
significance of difference in patients with DIC in CML-BC
group vs. healthy subjects. NS, no significance of
difference in patients with DIC in APL group vs. healthy

with multiple failure; MOF (—), without multiple organ
failure; s RF, without renal failure; ¢ RF, with renal
failure.  Horizontal bars for each group indicate the
mean=SD values. ¥, P<0.01] significance of difference

subjects. in patients with MOF vs. patients without MOF.

Table2. Laboratory fidings in patients with DIC

Normal APL ALSAPL CML-BC NHL Cancer Sepsis
Parameters values (n=21) (n=20) (n=4) (n=8) (n=T7) (n=6)
PT (sec) 11.9—13.9  17.1+3.9 14.4%2.1 14.5%2.1 13.9%2.1 14.14£3.2  16.2+4.5
Fbg (mg/d)) 170—410  104.4%51.6 234.4+98.9 178.0496.2 240.3+25.7 284.8+90.4 244.4-+168.1
FDP (ug/ml) <5.0 75.94+54.3  60.1+81.8  53.0438.2  59.1+41.7 102.3+67.7  39.0426.2
TAT (ng/ml) <3.0 31.5+19.7 . 16.2+12.7  10.6+0.8 17.4+13.7  21.6+14.3  29.3+26.7
PIC (ug/ml) <0.8 9.346.0 4.3£2.0 1.8+1.4 2.0%1.0 6.54+4.2 1.9+1.0
tPA_/PAI (ng/ml) 5.5—16.1 14.0%6.7 26.2+17.8  54.5+48.4  29.8+21.2  21.5+4.7  48.8+22.4
Active PAI (ng/ml) 3.2-19.0 18.2+42.0  40.6+36.0  68.0-:38.5  30.9+45.7  30.0+34.7 115.0442.8
Abbreviations: PT, prothrombin: time; Fbg, fibrinogen; FDP, fibrin/ fibrinogen degradation products; ; TAT,

’ﬁhl‘gmbin-antithrombin I complex; PIC, plasmin-a2-plasmin inhibitor complex; tPA/PAI, tissue plasminogen
activator-plasminogen activator inhibitor complex; active PAI, active plasminogen activator inhibitor; APL, acute
promyelocytic leukemia; ALy APL, acute leukemia except APLs; CML+BC, blastic crisis of chronic myelogenous leukemia.;
NHL, non-Hodgkin lymphoma.
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iz, DIC % &HEAR% (MOF) 4##0E&ENX S ERE
OFEFCHE L CHERF LA (K3). fik TM 2,
MOF JE46t#5] (10.4+4.8ng/ml, n=36) I lL#k LT, MOF &
Bl (n=30) CIRABREME R LI (P<0.01). Xbic, BR
2%%+ 5 MOF 466 (28.2£10.Tng/ml, n=17) &, BFR4
Dby MOF &8t (23.9+12. 3ng/ml, n=13) X Higg+5 &,
MR EEERAbhIch o, —F, HHER PAL I,
MOF FE&8:#1 (9.949.2ng/ml, n=36) I th# LT, MOF &
BB (n=30) TRAEBRKEEL R L (P<0.01). THIC, BT
£&%HT 5 MOF &6t (85.7+54.8ng/ml, n=17) &, BT<4&
D i\ MOF &8t (61.9-:38.9ng/ml, n=13) & i35 &,
MRECEEREZ XA bR - .

FERFICERR L 2 72 DIC JEFIC2LnC, i TM (n=42),
MR PAT (n=25) @ DIC ZHiFss X 08 DIC 2886 ~8H
DRI EBT A MFBEOCEbEHE L (M4). Bk
DIC X DR L 2 2ofEBI T, i~ —» — IR E T £ 72
VEMEDEFE L7cAd, DIC X DBERL L 2 78 LICERITIZ,
M~—%—3EC LR ERBEIFER L. 2L, 16T
me TM, E#EE PAl LLWEETHEB LTV AL b
SHPFEE LAEMRSA SN T B, KEMR APL ICAH L
7= DIC fEGITH b, MOF D &fHI\ b DO M1 D733
TLTCW5,

% 3

DIC v%, MR TORMICRETE:IL & 2 tl 5 BREE T
{LAEETH D, ZDEIEE DIC FEFAC#BELHETHS.
72721, DIC OEBEBL LTIEADRERMBbRTED,
RIEBLE— T2\ 2 E RTINS, & DICEFI BT 5
ERBRROGHMEHOMNCT A Z L2 AN ROENELTE
D, Thic & b DIC D% EIRT 5 ECLFRERY R
THME.L S LBbh3. #iz, DIC OERRFHHEDO—
2> THB MOF DR & DIC REOHE DLW TLHERETS.

M PREEFE L ORRER IR D RARNLE O 5 BRI
FEVEVTEHD, MFDO RV EVOBRMD D L OTRET
HHIMENREEHLOBRELXEEL> D, XL, tav

™
(ng/mt)
80

601

20

At diagnosis Day 6~ At diagnosis. Day 6~8
Fig.4. Plasma levels of soluble thrombomodulin and active
plasminogen activator inhibitor in cases of DIC, at
diagnosis, and 6-8 days after diagnosis of DIC. +,
patients with DIC who could not be restored from DIC and
died.

B

E v OAEPRERIED CEL, ThEBEENET s
UK THS. TAT 12, trvEvEZOELBMIERT ¢
BB AT EOEABTH D, AHEPERIBE 2 ~ 34 & g
HETH D, LAPBRETEELORE XTS5 2 Laicy
B0, REEEWAGE LI DIC ®5%, APL Tidfirh TAT
REREEYRL, MENREEEENROEECTHID Ly
iz, APL Tk, BBEOHIERTTHIS e 7523 v 1 ve
€8 — (oPD) BB X D EWT B OIK L, WE O ERT
THB AT, r74vC, o1 vSOETRELRL
Wz APL ORERRE R I DIC Tidie < —dhiss (&
BEEMEIC R R T REEREDRBE LT 4 7Y 7 ¥ voshs
BRBNBRE) TRV hEDEL ST, LHL, ok
TAT ORME O APL &\ T2 LM% PSR EIEME (L 4
CTCWBDIBALATHO, APL TORBEME RE I —%kE
WTI7e DIC D REEZELBNB, ZDZ Lk, APL
CBEWTIHD &A1 =— (BEL7 4 7V v BEHDO -G
HYH, —EBBETRHER IR, DIC TEOMPREENL
AT2)DEENALRAP L LR L BREELORS,
fEsk, DIC OBWisT> ET, M ATI OB L 5ETY
BERLLBELRAOALM APL ©AFEIAS Ikl
 TAT »EH L7 DIC fEFIThimA ATH BE TR
& EE BIEFANESE D D, DIC RT3 0 ATI EF02
WIERIIZ LV O TR EELBRS, tyLA, DICK
SR &0 LESICHEEE i AT OETFTRALRT
O, DICKENTHIF ATT B FRRSRIHEOERIR
BB T EEETEELDORFYh G Ll o,

by v ANREEE L ORBER I h B BRI ESSE
BRETAHE, 77 A3 VIIRBEEEORRER I N LER
RsBEASMEERETH Y, Ih 75 2 3 vOERERSPIE
BMIERILOBEYIHMEL S 2. EL, F52 I VOESR
FFENI D TH L WERET, TORIERTFTHS Pl &
DEEEVPHPB PICICL b 75 A3 VEAEYBEHCH
BLENTED. DIC OEBEARDOFT, APL ICEH LN
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Abstract

We examined the changes in plasma levels of some haemostatic molecular markers in 66 patients with disseminated
intravascular coagulation (DIC) to estimate the pathophysiology of DIC caused by various underlying diseases. Plasma
levels of thrombin-antithrombin II complex (TAT), which reflects the amount of thrombin generated in circulating blood,
were increased in each case of DIC, especially in patients with acute promyelocytic leukemia (APL) and sepsis. Plasma
levels of plasmin- a , plasmin inhibitor (PIC), which reflects the amount of plasmin generated in circulating blood, were
markedly incresed in patients with APL. Since the ratio of plasma PIC/TAT was high in patients with APL, acute leukemia
(except APL) and solid cancer, and low in patients with sepsis, the former was estimated as DIC with prominent fibrinolysis
and the latter as DIC with prominent coagulation. Plasma levels of tissue plasminogen activator/inhibitor complex (t-
PA/PAI) were increased in most cases of DIC except APL. Active plasminogen activator inhibitor (active PAI), which has
the capacity to bind to free tissue plasminogen activator (t-PA), was increased in most cases of DIC, especially in the patients
with sepsis. However, no such significant elevation of active PAI was observed in cases of APL, which means the balance of
activation and inhibition of fibrinolytic system was kept at low levels in APL. Plasma levels of soluble thrombomodulin
(TM), which reflects the degree of damage in vascular endothelial cells, were increased in most cases of DIC, especially in
patients with sepsis. However, no such significant elevation was observed in patients with APL. Plasma levels of soluble
TM were directly proportional to plasma levels of active PAI in 66 cases of DIC (r=0.612, P<0.001). Plasma levels of both
soluble TM and active PAI were significantly higher in the cases of DIC with multiple organ failure than in those without
multiple organ failure (P<0.01). Although the levels of both markers were decreased or remained at low levels with the
clinical improvement in DIC, those were further increased or remained at high levels in patients who showed no
improvement of DIC. It was suggested that both the inhibition of fibrinolytic activation (shown as the elevated plasma levels
of active PAI) and the damage in endothelial cells (shown as the elevated plasma levels of soluble TM) played an important
role in further progression of MOF. It was indicated that appropriate treatment of DIC had to be chosen for each patient
depending on the pathophysiological state, which was estimated by these molecular markers.




