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DIC: Recent Advances in the Diagnosis and Treatment
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New Parameters in DIC— Ddimer, TAT, PIC
Masayuki SATO

Department of Internal Medicine, Niigata Cancer Center Hospital

86 samples which were collected from 41 patients were analyzed for D—dimer (D—
D), thrombin/antithrombin I complex (TAT) and plasmin/«. plasmin inhibitor com-
plex (PIC).

In those patients 53 had established DIC, 19 had most probable DIC, 14 had pro-
bable DIC. All those patients were divided into following groups: Group A: es-
tablished DIC. Group B: most probable DIC. C: probable DIC.

The normal value was taken as D—-D (< 1pg/ml), TAT (1.71%0.71¢g/l) and PIC
(0.4 + 0.37Tpg/ml),

In Group A, D-D (16.5* 26.2ug/ml, TAT (29.5+ 20.7xg/l) and PIC (7.2+6.1ug/
ml) were elevated significantly.  These results suggest significant hypercoagulable and
accelerated fibrinolysis state. All the 3 groups have shorn positive correlation with
antithrombin I, TAT, «; plasmin inhibitor, PIC and D-D in patients with acute pro-
myelocytic leukemia.

On the other hand, such correlation for above mentioned tests were not observed in
patients with other diseases such as malignant tumors.

The abnormalites of D-D, TAT and PIC were observed frequently (86~100%) in
each group. D-D, TAT and PIC were found to be useful parameters in DIC. Abnor-
mal findings of these parameters in B and C Groups seem to show hypercoagulability
and fibrinolysis even though fibrinogen and platelet count were found to be normal in
these groups.

Key word: DIC, D-D, TAT, PIC
MEABERERE, D ¥4 ~<—, toviery7TrFrovev I#EHE, 7523
Veds FIRI VA YEEY —§ESK

Reprint requests to: Masayuki SATO, BIRIEERSE: T951 HETHNIRE 2 TH15%EH 3
Department of Internal Medicine, B A+ v 8 —HERREAR
Niigata Cancer Center Hospital, B IEZ

Niigata City, 951, JAPAN.
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COENFERTH -1 L LEEIevYEYE ATH
DESGLEtrvEY Ty FrovEv 54
(TAT)V2IDO BLU75 23 V& aPl OFEALET
SAIVeay TR VA Ve EE—F&E (PIC)Y®D
DREHNFEELL D, LVEBENC Y EYDE 0
75 A VRFRBERIEHTA Z ENAEL L. B
w7 4 7Y v RESC O LR FDP- DX A < —
ORFEDD LS -7, 1988 FEHETDE LS DIC
LU B L D XM 7 —, TAT, PIC »'EiEh2IHEE
ELTmabhTwads, SEChs DIC OF Lv-28F
BEOBERERIC VTR Lo TtEsd 5.

BREEBRUAUES®

TAT 3T v#4 ¥/ A+ TAT %H\u 1 ELISA
ExE 1 OFETT -, PIC I} aPl 2 v 7L o2
2 [F4 v | EIAB #Hvic EIA %R 2 OFk
Tff-t:. FDP+D&A=—{Z D+Di F2 FEHAVL
55 v 2 AR 3 OHETT -1, 0’ ATI
i ATH H5—5FA P&, aPl & aPl H5—

.............

1 i Ay
(85} | Yo mnan |
ey aphiy ,) (‘Q:P!“clbm—'}-kﬁw‘
RERT
37T % 1850 ]
E Y 7’512/*jyi :
| RY T O~ FA B | % ggm
:7:%3'
ERE b A%

(HzOz)w ( 2ao8)

RBET
T x 3e§r
fReH
{ABTS)

% (420nm)

B2 PIC flEFE v A ;-‘F EIA #

@ O0.1imolsl ST BF bUSLTE, MmE9EE3000rpm
105 F LT 3. .

@ BEMBEEWpIAT4 EHFTRAICESB.

@ STy IAREZ04ETLERTS.
@ 29MEZEAFETD.

< ERfE >
FDP (D¥4v—) BE=0.5 Xd (ug/ml)
d=#HRN{E
3 D-Di TEST #iliEghH:

FAMEHOCAREEE T . 7470/ =4V
(FBG) A btuvEvEHWI b v EYET FDP
¥ FDPL 7R bW oF v F AT, 71470V
®/<—(FM) I FM 5 2 b2 okt X1
BAFE55 92 2% b FI3 2BV 5 5o 2 AET,
TousrA vCiElE (PC) A2 2uy b FTusAvC
YHWBERET, ATH HUE (ATH - AG) BLU
TuF A CHIE (PC+ AG) iZn— LA TRIE L.
D &4 7 —OEEEIZ< lpg/dl, TAT OEEMEL 0.4+
0.37pg/ml TH -1

xR % Bl

PRFI634EIIA L 0 FRL1 46 A T MBE CREBR L -
DIC ¥ & % DA REME AYBE b h 7o A1EE BUBGIR A % *f B
&Lt NBEAELUTOIBCSE L. AB—DIC
227 7 AU ED BT 6 ACHBER O 2 HE N BYE
@ DIC #26fERI538k (EMER6HE, FENEE
158k, HimEEE128E) BH—DIC 227—5~

6 B> DIC SEV-BEISEMIOMM (EH:IER 10814,
SRR 6 ik, HEMREE I ®RE) CH—DIC 2
a7 4 ST DIC RREEI0EMA 146G (BUER
8 tik, FEEHEE 6 Hifk)

i £
IR LIBEREE—ELTE L WRLL & 2,

*® 1

EXE DIC ¥ BH TREERH
Mean+SD | Mean®SD | Mean+SD | Mean+SD

ATH % 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  pg/ll 1.74+0.79 | 29.5+20.7 | 24.8£37.0 | 15.4+19.6
azPl %| 108+11.0 | 62.2+26.4 | 76.2+26.3 | 77.0+24.5
PIC  pg/ml} 0.40:£0.37 | 7.2+6.1 5.1£2.9 4.9%£3.5

PC % 54.3+34.6 | 80.3+45.8 | 82.4+40.2
PC-AG % 69.7+34.9 | 99.6+38.4 | 90.0+25.0
FBG mg/dl] 200+50 1924145 | 2994147 | 311+115
FDP pg/mll <10 48+54.4 | 28.9+25.2 | 17.1+8.3
DD pg/mll <05 |16.5%26.2| 3.9£2.5 | 5.0+8.1
¥FM (=) 17.7+10.6 | 12.5+9.9 | 5.7+9.0
*Xm %l =7 1.740.7 2+0.8 | 2.740.7
PLATX10% | 222448 97482 249+138 | 222+105
¥a3— F{LiwTa®E FM(-) 1 X0 270 3
(+) 10 40S~<70 2
(2%) 20 <40 1
(3%) 30
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£33 R4 CIPVEBIHLEHREOD X1 <—, TAT,
PIC OffizR L. DIC Bk Citfio 2 Bic b~
FBG, Vb, ATH, a,PI, PC O{EF3 LUt FDP,
DX 1 <—, TAT, PIC o#m»HY 7. DIC B
BFED A A 7—i3 16.5426.2pg/dl, TAT i1 29.5
+20.7pg/1, PIC & 7.2+6.1pg/ml TH 7. L
L DIC g\ &, DIC THEH LD 1 <—, TAT,
PIC BREHEE»R L. £ 5 w3kt r2REHE
BIREBMELR L. D&/ ~<—, TAT, PIC i DIC
B, DIC BBV BETIZIE 100 % DIC FHEEEET $ 100~
86X DE\VCREBERELR L. & 6 i DIC Bk
B BREREBOEERGRE R L. DX <—I1 FDP,
PIC, HVNMREEHMBI L7, TAT 2 FBG & D4 4HES
L ATH, PIC *i3#B LAt PIC @D KA =—,
MU & DAAB L aoPl, TAT &M LA -
. ZhHREREELMbT L CHBEL k8
THLH, NEWRAO 5 Bl T OBER U 2 A%
X T EVRTBHERA MR (APL) 7 BleoMfEORiE cit
FBG, FDP, D# 1 <—, ATH, a,PI, TAT, PIC
DMLY AL E ATI #BViwFhic $EEOHE
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£ 5 RARENRFBER

DIC # DIC $e\-#¥ DIC REEER

H H % & % il B # K % H E] H %
PIC 53/53 100 PIC 19/19 100 PIC 14/14 100
D-D 53/53 100 TAT 19/19 100 TAT 12/14 85.7
TAT 52/53 98.1 D-D 18/19 94.7 D-D 12/14 85.7
azPI 48/53 90.6 asPI 15/19 78.9 asPI 10/14 71.4
X 46/53 86.8 X 13/19 68.4 FDP 8/14 57.1
FDP 43/50 86.0 FDP 12/18 66.7 PLAT 6/13 46.2
PLAT 37/44 84.1 FM 12/19 63.2 PC 5/11 45.5
FM 44/53 83.0 PC 11/18 61.1 AT 6/14 42.9
PC 35/50 70.0 ATII 9/19 47.4 FM 4/14 28.6
AT 36/53 67.9 ATH-AG 5/16 31.3 PC-AG 3/11 27.3
PC-AG 26/50 52.0 PLAT 3/14 21.4 X 3/12 25.0
FBG 27/53 50.9 PC-AG 3/19 15.8 ATI-AG 2/13 15.4
ATII-AG 25/53 47.2 FBG 1/19 5.3 FBG 1/14 7.1

#® 6 RAEHOMOMEE DIC #

X I
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=
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D-D i
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AT IAG B

az P
TAT
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PC - AG
Xh
PLAT

BifEmiERD b .

z ES

DIC RHBEZRCBVWTLELIEEREhMRL DY
FBG - fi/PMREDET, FDP @ £H, AT « ayPI
OETHMbLRTWEN, TOEESHILT LLES
Tikisv. BABEOBEEETL A 2 7HIFHVTL A,
BOE T HRRBEEO L P BRIORTD A <—, ta

v ¥ VREIREEY RS TAT, 75 %3 VREIRELR
3 PIC ORENTHEELAH DIC OBEIAL DR
750 BHh AR ST E O B A BRE L.
B2 EELHET S DIC EFRTIRD XM <—,
TAT, PIC WFnb@EfEx2RLE. (D&M<~ 16.5
+26.2pg/ml, TAT 29.5+20.7ug/1, PIC 7.2+6.1pg/ml)
Lin LEAEEZIEED X 27 5~ 6 SOERAD 5\ T
4 FUT oS DIC EFIGETRVWIR LAEKK
HAEEEZR L. TORBESEELLThOEFATL
100~85% L BV BHEAR LIz, ZhidA 27 2R
Lic\ b0 DIC S BbhBERNS D ZE%mT &
BN RIERSEREAN S -2 &k B DIC
¥ T e WRETLERE S 5 VIR B TTEIREE R L
TWALOEBHhEOW, DF A <—, TAT, PIC it
DIC ORHIZMICHRATH 5 N4 HE o 5 BETLER
B 5 W ITBETTHEREBE OEN VB s b DL B
Pbhs. L LHEE DIC oz TihgERT o4k
L2 OENNEEE - Tt TAT, PIC OHRE
HEOENZBEBCTIL0LEbR. T T IBE
4 (FH) 36, FE (HCC) 5/, FFEZE (LC) 44
DD &4 <—, TAT, PIC %l LI BEREA R
Lic. BAEFFS46] FHEo 24, FFEEO 1§iic TAT
NEETH- T PIC BRBEEF£0 16, gD 14
CORBETH T, TAT, PIC L EETH -1
fER 2, FEFI S5 Tk DIC 288 Licb D EBEbhi.
TERFFC BT L - TR S DIC OB 48
BB HEEDNAY, DIC Bl TDXA<—,
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® 7
case Diac | & |20 D | men | men | ™ |0 | K | e
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 35.2 211 1 - 67 7.8 93 0.7
5. HCC 58.5 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 35.7 146 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 99.0 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

Laboratory findings in patients with liver disease.

FH ! Fluminant hepatitis
HCC: Hepato cellular carcinoma
LC ' Liver cirrhosis
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BERTFOLEREBEBOSBMS L P EHECERY S5 &
Bbhashi APL KEWVLTIE ATI #B\VTRBIFLHE
BRI RN, A TDHA<w—, TAT, PIC
HRERFICEIE T 5 Z S IIRBOIRE S AR 2 B/ »
A ERER, TIRBEREATHECT 500 Bbh 3.
F+ 8 i1 DIC % T ABIREOERTH 51,
EWHIMERY B L aPl OEFTEADLLS AT
DIETHENC L OBEBETTENBILEHBL A BN
~FH— b (FOYR) %85 L. UL LERSRCZ
L #DEDOBRET TAT BBEEDOI EMb~RY v
CEELLE AR RRBIHEELL. & 9 337F
¥, APL FEFITH 5. DIC OEHERDLR A VA
BFr77EAZ9 b (7R ofh Liic BREEA
BERfT - 7. AMSHROMEL & DIC 23k L
fobt, Bk PIC, TAT A#EHL, Zo®KBHMm*
L7z PIC, TAT ZEH L LRI THEEOEEM
WETH - EbEBbhi, BBeDX A1 <—, TAT,
PIC o3 b & 7k Ol B s i o il
WHEETH D, BERELBIFT DIC OFRH2E, #E2
Wi HHCH 50 DIC OBMIIEERER % %k L7
GBI THH L EHDTEBTLILEN B L EEDN
%.

¥ & B

1. DIC ZWrogiE L LCHEHEhTWAD
#4=<—, TAT, PIC &oTHE L. 82, A
B : DIC Breefiostefk, B#¥ : DIC %8B (X 2756)
13REGII9kfE, CBE:DIC FHEERE (A274LF) 10
FERI4ETH 5.

2. EHEERDFAM<—<lpg/ml, TAT 1.74+
0.79ug/1, PIC 0.4+0.37pg/ml TH- 1.

3. D&A<— (pg/ml) ZAF 16.5+26.2, BEf
3.9+2.5, CEf 5.0+8.1, TAT (pg/l) ZARE 29.5+
20.7, BEE 24.8437.0, CH 15.4+19.6, PIC (ug/ml)
IXARE 7.246.1, BR 5.142.9, CHB 4.9+3.5 ThH-
iz,

4. ABREBEVWTDXA<w—& PIC HBERELR
LA AR, BE, CHLThERWTADA S v —,
TAT, PIC Oo=#EMcEE L HEERIEL A, -
7o. LinL APL TREETHBEBEGEEA LR

5. BEBHERIDZAA~—IZAR100%, BE 4.7
%, CEE85.7%, TAT \ZAB98.1%, BE100%

CHEE85.7%, PIC i2AB£100%, BEE100%, CH 100
%ffbof:.

6. D#A=-—, TAT, PIC ¥ DIC Rz,
WEBHWI A ILBEELBbh s, Ly LB 58E
TLAEREED 5 TR TTHERE S OE L, REEOR
ENLEELIEbRE. L BAA DIC ORZBHIERIER
Ok LB ARBEChR IR RIE R bR,

7. D#4<—, TAT, PIC OERIRIEIZ DIC
FEFIO & DD IR A TR T 230 : Bbhh 5.

2 £ X B

1) H. Pelzer, P. Fuhge, H. Bleyl and N. Heimburger:
ENZYME IMMUNOASSAY FOR DETERMINATIN
OF HUMAN THROMBIN-ANTITHROMBIN Il
COMPLEX, Thrombosis and Haemostasis, 54(1):
24~24, 1985.

2) H. Pelzer, A. Schwarz and N. Heimburger:
Determinatin of Human Thrombin-Antithrombin
I Complex in Plasma with an Enzyme-Linked
Immunosorbent Assay, Thrombosis and Haemo-
stasis, 59(1): 101~106, 1988.

3) MHEARF, RS, HIRIEXRES, HEES: Mm
FroveEye7vFrave Y T#EESEOERRN
EEOMR. ERHEFE, 36(12): 1421~1425, 1988.

4) HO%E, #$HE—, HFokt, AARPEF Ho
R, xR XB FEiEt, 2EMZ, WL FBIE
T, WOHEN: #BEARIUOEEERCKT S
Thrombin/Antithrombinll Complex. B Il %,
29(11): 2048~2053, 1988.

5) BAREEME: «ayPlasmin inhibitor: & MREHE
OFERSERET. 0% & IRE, 17(1): 1~12, 1986.

6) FAEGE, Kk B, ERIE I & IHE
*x, WE¥E—, BEES, HRER, EDF,
e R, FBEY, HEWE, EoEH K %
B, PHRC, B8, BRAFE, JbiTh, &%
AR, MEEA: EIA it kb apPI (TD-80)
BIU aPl 775 2 3 vEE&E (TD-80C) RES »
FoREORE: BEARORE, 35(11): 1275~1281,
1987.

7) NEBF, BEOEH: JI5AI Y ay7 523V
1 vevr—HHak BARE, 37(3): 248~255,
1989,

8) HTEFOF, MARIEXRES, HEHEED, BERBE: S
5 v 7 ABEHE (DDi Test) WL AREN7 1+ 7



DIC -2l - 6RO REDEA 83

Vv A BEDORNE. BREERE - HE, 9(6):
1101~1105, 1986.

9) SARIERES, #IFF: DD #4 7 —BEEHEOL
Bead. ERKAE, #81: 189~197, 1989.

10) MEHFH, AR, FaER— WoEs @ ek
BEHEH B 5 thrombin » antithrombin I
complex & plasmin * az plasmin inhibitor complex
OEE. BRI, 29(12): 2283~2286, 1988.

11) Rocha, E., Paramo, J.A., Fernandez, F.J.,
Cuesta, B., Hernandez, M., Paloma, M.J.,
Rifon, J.: CLOTTING ACTIVATION AND
IMPAIRMENT OF FIBRINOLYSIS IN MALIG-
NANCY, THROMBOSIS RESEARCH, 54:
699~707, 1989.

12) Hoyu Takahashi, Wataru Tatewaki, Ken Wada,
Akira Yoshikawa and Akira Shibata: Thombin
and Plasmin Generation in Patients With Liver
Disease, American Journal of Hematology, 32:
30~35, 1989.

13) fPILfEF, EBEIEZ, HIIR=, FEHE: BEX
KB  &0F LM BRERERED 16l A%
#ak, 28(2): 75~81, 1989.

Be HOMEHITEE L. KUOSBENHTE
THMOIE L rotedr, ELBWETH, 203 50K
HETTh, TAT, §¥ oWty vF oy
Yy IERELTHRRTTHAESL, TvFbuvy
YHEELIDRINEFFERTSD &b, REOHEC
i, #hi20ch, DIC MESTLTR-TL A, A
BEID 0L, o, revEvBRHETHS
PEIREHDIWBET, IOt vEVETVF b
oy v IogsEs Bl chidbhi-Tehid
BRICAEOF T Y EVBHETHN S VST, TAT,
Thrombin-Antithrombin complex &\5 & D% %
EwAHDR—D, Fhahb PIC £W0HDdh, Thb®
20, 77 A YHTERL LT ABAICIELT arT
FARIVAVEER—LWHLDEEEGTIRTHD &
b, £ complex ZENE, Thik, 7RIV
EUAERELTOE LV OEOMC 25 LW HBTT.
Fhbmb, FDP v o, “hix, 7470 /=%
vET 4T v OEFOGBEE B> TV ARTT
Ei, BRE D IVOR, 77Uy Ted. 2o DIC
DR, OB THETEL 7 ¢ 7)) v OFREWH 5
Dz, EVWHETEET « TV Y DOLREY TS S

D&A7—%PETIIT, FDP Lo b b - L HRLIE
BirhblEhdEwd I &T, ZID32%EY LY THE
WT, kFE% LTEVWERTE. BEOBGRLH ¥ 3
FEL, —DO—DEDVWTEFF4 Ay vavk L
WEBRWE T, RAORBELOWTHER, #50Ii3HE
BN ZECE Lich, BRACHREHE 4. &4,
BT ERENFERE S SV, 2EEICH LT,

Gw Hotrvy— v, 28BELAT

4 22BN T EBEOEKT DIC LvW5 0k
AR ET LIRSV S HbITTRES, ALXRT
L x5

B Hotoy— @\, EIA, dB0IET5A
Yt B E1HS2>T CRBER TV O, HT
BERL LCRMER 2 AN TRA. UL, DX
12— BTRSTWEDE, 5 v ATTD
T, 1, FlxERFTROH IR TS, EFIEDS
ihbbEBWET.

B4 oBREROFRMEELVWETH, EEOD DIC
DLWHETRET-BAS A, @PEEivbh
THIDIPhATTHES, BECIL LA, kit
E LT IR Tlk < T, A1 v OREIE
oLt dbd&bbikLEFrEs, £59 T
Lx5h

i Hobry— 3w BbE>ELTT. E
ERELHBLLA L% T, BRE[FORE, DIC ©
BT B/ 5 MBRETIERREE & 5> — 2B IRV
Liswwhrd, 2%, RFORDTIFTL ZEHNBHETIE
el

e REOBFEOFTEECHTER preDIC &
WHEERSDE LR ThiE, E5WHHETLLD
b

g Hobovy— 22550 EBVET, DIC
DPBERET, AaT7 TR ThvE, PhlEd
BB Lichi-7c DIC S Extng, £
WCOBEDOAaTH, Bl B4 DERD LS 6.5/
EEHLD% preDIC LES B EBVET.
ol g E L, ThEERRIRL > AL DIC Lo
TWahbihicw, REZEHEETEO WY 551K
TWwWahbahicwv. flzid APL OBERIOZ &<
JEH R E TTEERABIE S 4 BY DIC MEEE TRV L &,
(L HHEREERME DIC RNEELA->1BESVE-
T pre DIC ORI CH -TcbHE2 A LR LB VTS,
kb, BHRELTIR2OH2A Lehunhd, HidE
z2¥7.



84 FREFRMEE B105%E F25 FRIFE2H

T fBRS, J¥VERATLEY . ThiT,
JEE BRI EELELED ATTH, over diagnosis
OFHEMEE WA ORIMTT L & 5

i Hotoy— Bv rhiatodsLEVE
T b, #®HTEL, DIC R4OBETHEAZ
M, EAERTEE- Lo Lickde, KBEEANY
FTHbENWHTE, ThE, VVEA Y FTIRELT,
R OB TR EBVLELEEBVET,

Bl& fimfAItlrdh FhTR, ¥, B#
BENROBCHREXEE T, ElEEE, 515

DAEDTEWE Lz, FhTikic, DIC OXEBE
Bl Bi-mBos#Er >vWT, BEEENLBELYD
phVET. BRECERAERARLE LR, DIC
EVHDORDTEBEBRRSLRTTFE S, FOXHE
FKRIC L - TRBFRL - TL B, £V HOHEETY

MOF *HBVEELHVETL, 5 Th< T, HM
MAL VR ->TLDBELDE. WAARBELHD
bt T, FOERBEBICSWTORBISVTORE
R EBGE T

2) DIC DEEEE BRI 2T REED

FRAFRFEE—MBPHE (BF RH HEED

5 ® F A

Pathophysiologic Features of Disseminated Intravascular
Coagulation Characterized According to
the Underlying Disorders

Hoyu TAKAHASHI

First Department of Internal Medicine,
Niigata University School of Medicine
( Director.: Prof Akira SHIBATA)

In order to characterize and compare the variable activation of blood coagulation

and fibrinolysis in disseminated intravascular coagulation (DIC) associated with vari-

ous underlying disorders, plasma levels of thrombin-antithrombin I complex (TAT),

plasmin—a;—plasmin inhibitor complex (PIC), fibrinogen degradation products (FgDP),

fibrin degradation products (FbDP) and fibrinogenolysis plus fibrinolysis products (TDP)

were measured together with standard hemostatic parameters in 80 patients with DIC
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