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Recent Advances in DIC for Ten Years

Masayuki SATO and Eizo MURAKAWA

Department of Internal Medicine, Niigata Cancer Center Hospital

To diagnose DIC, we have always been looking for new parameters: e.g. fibrinogen
and fibrin degradation products (FDP), antithrombinll (ATH), o, plasmin inhibitor (a;
PI), fibrinmonomer complex (FM) and D dimer (D-D). But these parameters have
many problems: FDP can not distinguish between primary fibrinolysis and secondary
fibrinolysis. With low plasma levels of ATII and @, PI, we can not see they are due
to comsumption or due to reduced production. FM is not quantitative analysis. D-D
which is specific for secondary fibrinolysis, is too sensitive to assess secondary fibri-
nolysis in DIC.

We evaluated new molecular markers for the diagnosis of DIC in acute pro-
myelocytic leukemia and other disorders: Thrombin-.antithrombinll complex (TAT) and
plasmin - &2 plasmin inhibitor complex (PIC).

TAT and PIC were extremely elevated even though in probable DIC group with
DIC scor<<4. Abnormal findings of these parameters in probable DIC group seem to
show hypercoagulability and fibrinolysis in this group. So plasma levels of TAT and
PIC for the diagnosis of DIC should be established. With our data, plasma levels of
both TAT=7.5xg/1 and PIC=2.54g/ml, three times of normal value, are valuable for
the diagnosis of DIC.

Recently the therapy of DIC has greatly advanced using synthetic protease inhibi-
tors and ATI concentrate.

Key words: Disseminated intravascular coagulation (DIC), Molecular markers for
coagulatin and fibrinolysis, Acute promyelocytic leukemia, therapy
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FLIEZ+ 7V /= VYIELES 2 &, DIC
DFEZOIDOBREENZ L >t ZEBR LT 5,
FETCHURHEE IR L7 7Y =Y e T 4 T Y
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1987 7 1+ 70 v FREY T Ich b TR BT ER
kD& A 7— (D-D) HHEFAEE R -/. D-D ®
EHME 0.5 pg/ml %82 IUEFAOBRRFTIRZ ¢ 7Y
= v AOHEY, FDP BL0 FM &ZED
FBE% R L. L L FDP A% 10 gg/ml LLTFOBRY
B2 8T DD KBETH -z i DD BEBHD29
Firh 4 T FM BEHTH - . REREOLNHD
DIC Ra7—& D-D B <MHEL DD 2pg/ml L
FARLE2APAEHA a7 R4 S ETH ST,

1989 LV FH LG Fv—h—LLTHEEZRS b
myEyYe-7vFhbuve vtk (TAT), 75 A
IVeay, TIRIVAVEE Z—EHEHE (PIC) oWl
A ELISA BB LU EIA IRTalfE& k7%, F 2
1988 F£11H £ v 1989 % 6 A ¥ cic#Es L= DIC &
LU F R EESRD R AERSRIED ST — h —
i, d LR RT. DIC Aa76~7 /L ED
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WERHBHRBREEARE LI LODOA T 4 HETFO DIC
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TET ¢ 7Y —4 v (1924145 mg/dl) o (97
+82%10%/ ) At 2 BT LIET L TR FDP (48.0
+54.4 pg/ml) D-D (16.5+26.2 pg/ml) 2EH L T
Wi, AT I (62.5428.1%) agPl (62.2+26.4%)
FEBEETLTWies TAT (29.5+20.7 ug/l) PIC
(7.2£6.1 pg/ml) ZFEH LT/ TAT, PIC 3l
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Mean#£SD Mean=+SD Mean=SD Mean#+SD
AT % 90+11.0 62.5+28.1 77.5%31.7 77.6+23.2
ATH-AG % 77.4+25.3 96.2+43.7 87.2+29.3
TAT ng/l 1.74+0.79 29.5+20.7 24.8+37.0 15.4+19.6
asPl % 108+11.0 62.2+26.4 76.2+26.3 77.0%24.5
PIC mg/1 0.40:+0.37 7.246.1 5.1+2.9 4.943.5
PC % 54.3+34.6 80.3+45.8 82.4:+40.2
PC-AG % 69.74+34.9 99.6+38.4 90.0+25.0
FBG  mg/dl 20050 1924145 2994147 3114115
FDP  pg/ml <10 48+54.4 28.9+25.2 17.1+8.3
DD pg/ml <0.5 16.5+26.2 3.9+2.5 5.0+8.1
XFM (—) 17.7+10.6 12.5+9.9 5.749.0
XX % =70 1.740.7 2+0.8 2.7%0.7
FLAT  x10° 222+48 97 +82 249+138 2224105
¥ FILCTAE FM(—) 1 XI =70 3
(+) 110 40=~<70 2
(2+) 1 20 <4011
(3+) : 30
% 3 DIC Bk 2 M B Mo HM
FBG | FDP | DD | FM | ATH |ATH-AG| asPI | TAT | PIC PC |PC-AG| XII
FDP —0.14
D-D —0.09| 0.82
M —0.52| 0.11| 0.18
ATH 0.31] 0.14| 0.04|—0.13
ATI-AG| 0.54| 0.12] 0.02}-0.25| 0.70
azP1 0.61| 0.01|—0.07|—0.28| 0.46| 0.57
TAT —0.59| 0.33| 0.18| 0.31]-—0.25|—0.31|—0.35
PIC —0.04| 0.43] 0.53{ 0.18] 0.29| 0.17|—0.09 | —0.09
PC 0.23] 0.04|—0.07|—0.04] 0.51] 0.57| 0.49|—0.12| 0.07
PC-AG 0.22| 0.23| 0.17| 0.04| 0.52| 0.63| 0.52|—0.13| 0.17| 0.80
X1 0.16|—0.04| 0.11] 0.10| 0.12| 0.06| 0.13|—0.23| 0.15]|—0.06| —0.09
PLAT —0.02| 0.58| 0.65| 0.05| 0.40] 0.33] 0.23| 0.13| 0.52| 0.26| 0.58|—0.10

D2BTHLIFEME (1.7420.79 pg/l, 0.4+0.37 pg/ml)

L hclie T, FM B EH2 +5282 1L 8
Vo BVMATFOMIERTFTHEE T us (4 vC (PO ik
TEME54.3+34.6 %, PUF69.7+34.9% &IET LTu .
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it D-D- /s E, D-D i FDP ¢ PIC « f/MRE
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fo. T 4 X 3B RT LHREHE JIREBER AR
PIC i13# &b 100 %R ETH /. TAT-DD
3BE L 100~85.7T % DERETH - .

DIC FHEER BT3B TAT « PIC - D-D O BHIE
HEOH-Z L b FDP T D-D B (1 pg/ml
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FM 83.0 PC 61.1 ATH 42.9
PC 70.0 AT 47 .4 FM 28.6
ATH 67.9 ATN-AG 31.3 PC-AG 27.3
PC-AG 52.0 PLAT 21.4 X 25.0
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case piac | b7 |80 R | men [man | P el | K |igm
1. FH 20.4 | 74.7 | 170 10 4 + 10 9.6 28 1.1
2. FH 24.7 | 54.8 29 40 3+ 10 15.5 13 10.3
3. FH 48.7 | 36.8 | 117 0.5 - 46 43.0 40 0.3
4. HCC 63.2 | 36.2 | 211 1 - 67 7.8 93 0.7
5. HCC 58.5 1 36.1 | 118 8 2+ 57 12.2 44 3.3
6. HCC 78.1 | 28.6 | 171 1 - 43 2.1 68 0.2
7. HCC 46.0 | 36.7 | 146 1 - 24 2.9 31 0.6
8. HCC 91.7 | 27.1 | 206 0.5 - 45 2.2 56 1.0
9. LC 33.1 | 40.2 | 134 10 1 - 4 2.2 32 0.3
10. LC 93.0 | 28.3 | 308 0.5 - 63 1.8 74 1.1
11. LC 81.3 ] 29.1 | 162 0.5 — 51 1.1 84 1.9
12. LC 90.0 | 32.2 | 206 0.5 - 54 11.8 54 1.7

FH :Fluminant hepatitis
HCC : Hepato cellular carcinoma
LC : Liver cirrhosis

LAE) OfEF7AE 144 BRRE > THE L. R b & FicwbnEBbhi., £ THAOBRTHLMALE
AP &< DD 4pg/ml LLETE TAT - PIC D FENFRESE & U CHUERF2¢ 3 BIfFE 5 BIFFER 4 Blo o1
EEPInERER# 2 T DIC 2 a7 & TAT « PIC w—h—#EE L (®T). BERNA3HES TAT
OB e eho (F6). FEEOHEHEIZLL R DERET, g2 B AR 16hcd TAT SEFH
U7 3EBOIDDEA 2 TR E LR Loy, FEE bt PIC TBERK 1 GRS 1 GIFFEZ 2 6
DEEZ LD TATPIC DD 3 ABEXER D - w FREEDE. TAT - PIC i B EFI BUERF % 1
. $/hbb TAT-PIC QFFEECHELHF HT GRS 1 GIFFEZE 1 Flc, 55261k FDP » DD+
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# 8 DIC iwkitrs TAT - PIC EBEEORE
DIC B DIC £\ DIC THESERE
TAT PIC n =53 n=19 n=14
TAT=2.5 8 O 52 (98.1%) 19 (100%) 12 (85.7%)
(ug/1) % 0 0 0
PICZ1.0 x O 1 (1.9%) 0 2 (14.3%)
(pg/mb) X X 0 0 0
TAT=7.5 O O 47 (88.7%) 12 (63.2%) 4 (28.6%)
O x 1(1.9%) 1 ( 5.3%) 4 (28.6%)
PICz2.5 x O 5(9.4%) 6 (31.6%) 5 (35.7%)
X X 0 0 1 (7.1%)
TAT=Z10 O O 39 (73.6%) 8 (42.1%) 4 (28.6%)
O X 4 (7.5%) 2 (10.5%) 3 (21.4%)
PIC=3 x O 10 (18.9%) 9 (47.4%) 4 (28.6%)
X X 0 0 3 (21.4%)
FHE{E : TAT 1.74+0.79ug/1
PIC 0.40+0.37pg/ml
£ 9 APL 8HIOHT~—H— DR
FBG | FDP |Ddimer| ATH | TAT | asPI | PIC | TAT/
mg/dl | pg/ml | pg/ml 9% g/l % ng/ml | PIC
APL - 1% X | 163.1 | 90.0 | 13.5 | 107.7 | 41.8 | 67.6 | 12.3 4.8
n=8 SD | 77.3 { 131.5 9.5 19.2 | 40.8 | 19.7 7.6 6.5
L. 1588 | X | 127.1 | 48.1 ] 19.2 | 110.5 | 47.0 | 62.1 | 15.1 3.3
n =42 SD | 71.6 | 51.6 | 12.2 24.1 | 34.9 | 20.1 5.6 3.2
Zofo DIC | X | 189.0 | 48.6 | 15.4 57.6 | 32.2 | 63.2 5.7 7.1
n =46 SD | 153.7 | 57.8 | 26.9 25.7 1 20.9 | 27.9 3.6 6.2

FM oWFhhhBicd -, o247k DIC %
Bt LicbnEE 2. 5% THRXRTELEBH O DIC
BLUOEORWHAOBREALHFLWGTF—h—L LT
DTAT « PIC 2% 12 WigE TIERE - B TIERE
PEBICKB LTV AN, BERBEOHEREYE LR DIC
DB BF AR ESLEL Bbh b, Ra OKE
fEowkstiEREs%E 8 wWRT. TAT % 2.5, 7.5, 10 pg/l
i PIC % 1.0, 2.5, 3.0 pg/ml O 3P HFERDOT
k ®# 4% T DIC #5381k, DIC VB9, DIC
REEER 145k 5 BiE Lic. TAT=2.5pg/l PICZ1.0
pg/ml & &SR T HERIL 3L L 8.7 % LT
H5. EEEOCH3HD TAT=7.5 pg/l PICZ2.5 g/
ml % & bR AERMIZ DIC#HT88.7%, DIC &
WHET63.2%, DIC FHEEMT28.6 %47 h. HAY
i3 DIC o£EEH cAmBERHD DIC FEFD28%H
227 L DIC &B#ishish oo b HmELTWE. Br
it TAT=7.5pg/l 8L PIC=2.5pg/ml % DIC
DRBEE L THELBR LT ELV LA,
Kby F<—h—F DIC OE=20) v 7Td
HRTHH. REFAL LTEMITEHREA IR (APL)
SFIDFE L RT. T 9 B 8ADOIREL 1 EMLA

OFBEA IR LB L b0 ThH S, FMIRRTH
NEREABREO 1 BT DIC AELTWL5. %
ofio> DIC wihL AT MOETFHA <, PIC OBE
PR AERELAR - TED L . BRIER
GFr—H—DEFLTLEToORE, EFLEch
FELTWBREAN D RA, FDP-D-D 245 3,
TAT « PIC G xhllE#ELTCWw%. TAT-PIC
BREFHE B T TAT it L PIC OFBOBLWB
&, M TAT 0FHoB L B SISk, &
APL TH—¥BBOTELHREDS ShTkh APL
R BBBTTERED & 0 B s B h 5.
11. DIC BEDHH

DIC DHBBOEHEIEH L AL~ ) VY TH T,
AR VORMBERBI AT IBRESALERC L, &
i~ vOBRETHOSBRENL ZERH LI E
b AT DOEEKE Ly, HOoLEo -4
BEAD PRI TH 5 A o VBH <F ¥ — + (FOY)
BECFERAEh TS, Fx b 1983 FHISR £ RRI
B S LTHR DIC ot 3 FOY DR E

HES L%, FOY BOMOARhSRILIBHIF18H (47%)
Thote. 1 HEREER 1200mg L THR50% LI L
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Wl cot AT TRBEAOMRE THD T~
OB RESh 1987 £ 4 4B LT DIC Xt
T5 AT DBRFEREAOBFEDR OB BHTRRLHEH
FERIZE L Lcirhh . A5G0 KN O M
SRR IL 60.5 % TH - 7. AT HEHRE LT HHEHE5
%L EBETIIHERT8.9% T, AT MBET5%LITH
TOHFL3B.IB L LBCASE LB, BERL
CERERADWRENULRTHL A NEEF 7 AR o
P (e V) ofkERRLETRTHL. Bekk
FOY TH+ah®REBLRT~1) v, AT MR
FTERHESL B DIC %8 - - EHAEIRE O
FIE®ED LTW54 DIC OREBOZEI L5 BHRER
DOFRL L X BLELEbh D,
SHBESTFA~RY) Y, HLWBAR T 077 —¥1 v
v e -BE EML T oT 4 VOB S OBEL A0
DIC DEE OV » % 5> OfEBAIFEEh 5. L L DIC
OFBRBOKLITENEE ©H i LRk o R
DT ETERE B - 1o 1B MR DIC ik % ORI
BGOSR S - TV AY. SHEMEERIE G T
e, BrhR X AEISEEL R 2 b —h -
OHRESR L D ER BT LB LEPRS.
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