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Fibrinogen-, fibrin-degradation products, fibrinopeptide A,
azplasmin inhibitor plasmin complex
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Study on Hemostatic and Fibrinolytic Abnormality in Liver Cirrhosis
related with Plasma Fibrinogen-, Fibrin-Degradation Products,
Fibrinopeptide A, @Plagmin Inhibitor Plasmin Complex Levels

Hiroshi SAITO

Department of Internal Medicine, Shinshu University School of Medicine
(Director : Prof. Seiichi FURUTA)

In order to clarify the hemostatic status in patients with liver cirrhosis, fourteen plasma
hemostatic and fibrinolytic parameters were examined, which included fibrinogen-, fibrin-degra-
dation products E (FDP-E), fibrin degradation products D dimer (FDP-DD), fibrinopeptide A
(FPA), agzplasmin inhibitor plasmin complex (aePI-Plm), tissue plasminogen activator (t-PA)
and other factors. The cases consist of liver cirrhosis (39 compensated and 15 decompensated),
chronic hepatitis (79 cases), hepatocellular carcinoma accompanied by liver cirrhosis (14 cases),
non-hepatic disseminated intravascular coagulation (DIC) (9 cases), and 42 healthy blood donors.

The levels of plasma FDP-E, FPA and «;PI-Plm in liver cirrhosis were significantly higher
than those in other groups., The elevation of plasma FDP-E level in compensated liver cirrho-
sis was associated with high concentration of plasma t-PA level and low prevalence of FDP-D
D. These findings indicate hyperfibrinolytic status in the disease.

On the other hand, the elevation of plasma FDP-E level in decompensated liver cirrhosis
co-related with high FPA level and high prevalence of FDP-DD, These findings reflect hyper-
coagulative status and secondary fibrinolysis in the disease.

Ascitic fluid seems to be one of the contributing factors of the hypercoagulability in
this disease. Shinshu Med. J., 38 : 443—465, 1990
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B B 1542/ EOGTF VAWM F 2 — & — DB
FZ N %, thrombin antithrombin Il complex
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DT OB 28 L, Mg (ELT8000 HE
MBRETBEER, A=V « FAT T IAT 4 97 o ¥R
F 4 AL, fibrinogen (Fhg), PT, APTT 11 AUT
O-I (EERRBERN AL THE L . Antithrom-
bin M (AT-II), agplasmin inhibitor ( @PID),
plasminogen (PLG) XA BIERE (F—LEhtE
#) % Fvic, FDP-E i latex photometric immu-
noassay (LPIA ¥, A 7% twvik) €, FDP-
DD 17 v©5 1 7-Ddimer (Bt v 4D €, FPA
1317423 272n 5 FPAEREIAK (R—V v H—=vng
Al WX &), Pl-Plm ik aPlavF vy
A5 42y EIA-B ¥y b GEABERSH) T,
tissue plasminogen activator (t-PA) (AEE)I
A AAYE t-PA=F 44 §112% 5 (US &£47
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(PAI-1) 13 PAI-1 ELISA kit (Momozyme #b),
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7 =avit) ©4FEEEMELRN L.
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Fbg, PT, APTT, protein C, AT-I, «.P],
PLG, FDP-DD, a:PI-Plm, t-PA, PAI-1, koD
11§ E1X3.8% 7 = vitg7 1 U w 20t (VT-05 CS
20 : F ), FPA x7=vE+ Vv A 32mg/
ml+-~-21 ¥ 1,000U0/ml+7 7 == 1,000KIE/
ml pnm (EEHE), FDP-E Xt v v v +Hi7 7
A3 v (Z058C: =7 wi) # H W, Wik b
3, 000/EHE 154 350 L L A —20° C WARFE LIRFINIE
y Ay
D % &

HALEHE T EERECERL, WRER IO
FERBHOEEEOPEL Welch O THERV-Tc,

M #F #

A REREICET 3RS,
D (Table 1)
NSO CH B (18,845, 2) x 10%/p1, LC-C B¢

(10.9-£6. 8) X 10¢/x1, LC-D R (8, 8:6.7) X 104/ p1

L CH x 1LC-C, CH & LC-D &Rz thth

p<0. 01 THEE LR DI, Fbg &%, CH 7#204, 1+
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Table 1 Comparison of platelet, fibrinogen, prothrombin time (PT), activated
partial thromboplastin time (APTT) in chronic liver diseases and DIC

platelet fibrinogen PT APTT

(% 10%/p1) (mg/dl) (sec.) (sec.)
CH (n=109) 13. 85, 2— 204.1£54.1 11, 7+1.2— 32.8%6,5—

s ok *
LC-C (n=172) 10,946, 8— 191, 565, 0— 12,8711, 2== 34, 644,3=
ok * *k

LC-D (n=56) 8.846.7 162, 045, 9— 13,541, 8— 38.6+8. 6—
HCCCLC (n=27) 13.245.1 253.24115.8 12.5+1.1 35.5+6.6
DIC (n=19) 15, 3:£15. 8 270.8--93.9 12,1+0.8 35, 747.5

* 1 p<0,05, **:p<0.01,
CH : chronic hepatitis, L.C-C: compensated liver cirrhosis
LC-D : decompensated liver cirrhosis
HCCCLC : hepatocellular carcinoma with liver cirrhosis
DIC : disseminated intravascular coagulation
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Fig. 1 Levels of plasma antithrombin Il (AT-II), asplasmin inhibitor (a»PI),
plasminogen (PLG), protein C (Prot. C) in various diseases.
CH : chronic hepatitis
1.C-C : compensated liver cirrhosis
LC-D : decompensated liver cirrhosis
HCCCLC : hepatocellular carcinoma with liver cirrhosis
DIC : disseminated intravascular coagulation
* 1 p<l0.01

54, Img/dl, LC-C #¥191,5:+65, 0mg/dl, LC-D I B b, PTIX CH L LC T p<0.01, LC-C ¥
162. 0449, 5 mg/dl “CH w7z, LC-C B+ LC-D Hif & LC-D BT p<0. 06 D EEHE LD, APTT
¢ p<0. 01 CHEZE L RDL, PT, APTT ¥ CH, 3, CH £+ LC-C 3 (p<0.05), LC-C #& LC-D

LC-C, LC-D LFRAET B IAEIERRAR T (p<0.01) DARMCHERELRDI,
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Fig. 2 Levels of plasma fibrinogen-, fibrin-degradation products E (FDP-E) in

various diseases.
CH : chronic hepatitis

LC-C : compensated liver cirrhosis

LC-D : decompensated liver cirrhosis

HCCCLC : hepatocellular carcinoma with liver cirrhosis
DIC : disseminated intravascular coagulation

* 1 p<0,05 ** 1 p<0,01

B #EERICEMHTS AT-11, a: PI, PLG, protein

C OL& (Fig. 1)

CH #-Ci% AT-II, a; PI, PLG, protein C, Zh
ZFh76.7-+15.4%,84, 7£12.5%,79, 0£15. 2%, T7.4
F18.1%TH oz, “hic L LC-C BTIRLhT
57,917, 1%, 66,515, 5%, 69, 422, 9%, 61, 0%
17.6%, LC-D #C1340.8+12.8%, 50.6+10.8%,
49.2714.6%, 51.6x13.5%Cdh b, AT-U, P,
PLG, protein C, & CHFH:EA CH, LC-C, LC-D
EFROBLHMETL, CHEEL LC-C B, LC-C
L LC-D#, ZhZhol ©F BE (p<0.01)
w7, HCC CLC PO protein Cuik,
LC-C ML BEFROELENRS hiz, DIC BT
i, WThoREEEES, CH BLiaERBETH
27

¢ HBEEACETS FDP-E O#k
446

£fEgE A FDP-E fi% Fig. 2it7R L7 Con-
trol ¥ 31,4417, 7 ng/ml =¥ L CH, LC-C, LC-D
LSBT EARE bR, ThZh56.7x36.1
ng/ml, 95.2-£122.7 ng/ml,262, 3:£249.5 ng/ml ¢
Hote Control FEE CH HERITit p<0.01, CH
P LC-C B¢k p<0.05 ¢, LC-C ¥ & LC-D
EMCIk p<0.01C, Th ZhAEREL B,
HCCCLC 2#13.262.2-£357. 1l ng/ml & LC-D Jt&
RRETH -7 DIC L1503, 821721, 2 ng/ml &
flio 4 I L~EEERL, LC-D fL olicEEE
(p<0.01) #FH %z,
D BEZEEICKITS FPA EOLLE:

FEERTSIT S FPA {H% Fig. 3wRLI
Control #£1.83:0.8 ng/ml L < CH, LC-C,
LC-D #rth£h3, 05,1 ng/ml, 6.8+9.7 ng/
ml, 10.1z10.6 ng/ml & E{E%TR L, Control &
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Fig. 3 Levels of plasma fibrinopeptide A (FPA) in various diseases,
CH : chronic hepatitis
1.C-C: compensated liver cirrhosis
1.C-D : decompensated liver cirrhosis

HCCCLC : hepatocellular carcinoma with liver cirrhosis
DIC : disseminated intravascular coagulation
*:p<0.05 **:p<0.01
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Fig. 4 Levels of plasma wplasmin inhibitor plasmin complex
(asPI-Plm) in various diseases,
CH : chronic hepatitis
LC-C : compensated liver cirrhosis
LC-D : decompensated liver cirrhosis

HCCCLC : hepatocellular carcinoma with liver cirrhosis
DIC : disseminated intravascular coagulation
*: p<0. 01
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CH ##T% p<C0. 05, CH B2 LC-C BRIt p<
0.01CHEER TSI, HCC CLC, DIC #1k LC-D
PEBEFRBEOCMEARL, ThZh10.9£7.5 ng/ml
10,0%10.5 ng/ml TH -,
E #@EEICHTS aPI-Plm {EOLE

HHEBIZEY B a:PI-Plm 8% Fig, 4R L7,
Control #0.720.2 pg/ml 12k 1 CH, LC-C, LC-
DEBELHEEOBM (p<0.01) &R Uiz, &N
Tiok#ELR L, BB 12 pg/ml HiECH 7o, HCC
CLC BTIL 16511 pg/ml TH -1, —75 DIC B
Gt 5,23, 3 pg/ml EEERRL LC-D L DM
CHEEE (p<0.01) BB,
F RBEESZRICETS t-PA, PAI- {EOS:

(Table 2)

t-PA 1% Control #2.640.8ng/ml Th-t. ol
TH LT CH, LC-C, LC-D &£BZh s 8.2£1.0
ng/ml, 4,4%1.8ng/ml, 6.6x2,.4ng/ml & Cont-
rol P H~EE%RL, Control B CH #TIX
p<0.05, Control #f& LC-C B¢, LC-D RHI<CIk

#

p<0. L CHBEH ERR L, ¥iz, CH, LC-C
LC-D LFBoERBTE iy, t-PA HILEHELR
L,CH %, LC-C #f, 3 X0 LC-C ¥, LC-D B
THHEE (p<0.01) i, HCCCLC PTLC-
CRELREAED 3,921, 4ng/ml TH b, DIC FCik
6.0+2.2ng/ml LELBMETH -7, —H, PAI-1
{Ev Control I¥ 53. 4-=24. 4ng/ml 2 <, DIC #f
BERE, WIFRLERCEMERT L. t-PA {HRE,
CH, LC-C, LC-D LiFfBoitRic &7\, P
PAI- L B WMEASR S hiedt, 3HHTIRE R =
BT I/
G B~ & IFEEEREE & O/BER

&EE L F et @ (GPT, T. Bil, Al-p.,
¢-GTP) Ekohbil<—»— 0T ihd
FECHBERR bR ek o,
H REH, JEERIFEEICESITS FDP-E (&

D EmEF & OEF

JFZERERICILY, B3 FDP-E fEREV-d o0, £
i3, FEAEIN 2R3, FDP-E fEE{Es, bEE

Table 2 Levels of tissue plasminogen activator (t-PA) and plasminogen acti-
vator inhibitor type 1 (PAI-1) in plasma

t-PA PAI-1
(ng/ml) (ng/ml)
CH (n=109) 3.2£1,0 - 292, 4165, §7 %
jl**
1.C-C (a=172) 4.4%1.8 - 26,7223, 4 |—wk
:I**
1.C-D (n=56) 6,652, 4 =k 34.4:227.9 | |9 %
HCCCLC  (n=23) 3.9+1,4 ok 27.6-419.5 ok
DIC (n=19) 6,02, 2 Ta 50,5=37.7
Control (n=11) 2,6%0.8 B —} 53,4124, 2- -J -
* 1 p<0.05, **:p<0.01

CH : chronic hepatitis, LC-C : compensated liver cirrhosis

LC-D : decompensated liver cirrhosis

HCCCLC : hepatocellular carcinoma with liver cirrhosis
DIC : disseminated intravascular coagulation
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Fig. 5 Relation of FDP-E levels and presence of FDP-DD in plasma in liver

cirrhosis.
LC-C : compensated liver cirrhosis

LC-D : decompensated liver cirrhosis

@ : FDP-DD negative
QO : FDP-DD positive

FCRATHD, 2T, REH, FEREIFTELRE
#ii%, FDP-E {HOTF# EH (FDP-E<100ng/ml) &
BasfEge (FDP-E=2100ng/ml) o, LT O e
/1 F &
1. &¥esits, FDP-E {E& FDP-DD oSk

(Fig. 5a,5b),

a) FDP-E100ng/ml ##d LC-C #(n=53)

S35 FDP-E fEiZ, 58,3423, 2ng/ml THH, =0
{Eir CH B> FDP-E {HERETH - 120 FDP-
DD i3 & cHh- e (Fig, 5a),

b) FDP-E100ng/ml Ll ko LC-C # (a=17)

Z OBEOFEFDP-E fEiL, 214.62-208, 4ng/ml ¢
BHb, FDP-DD i17firhi> T2 2 fI(11. 8D %
B TH e (Fig, ba)e

¢) FDP-E100ng/ml ko LC-D I (n=19)

SEFDP-E {Hik, 46.1+16,8ng/ml &, S ERR
LK RBORCR L EVETH %, %%, FDP-
DD _CEHCH o 7o (Fig. 5b)

d) FDP-E100ng/ml LAk LC-D B (n=34)

COFOFH FDP-E i, 38282217, 7ng/ml
TH b, DIC #D1,503. 841,721, Ing/ml I2 2T

No. 5, 1990

WET 3 o tzo FDP-DD 1334412561 (73.5%) 25
HTHote (Pig. 6b)s - ,
9, &% FPA, xPI-Plm, t-PA, PAIL-1 fEnH

g, (Fig. 6).

2) FDP-E 100ng/ml E#D LC-C B

FPA % 6.9+10.5ng/ml, a:PI-Plm 1. 1:40.7
pg/ml &, LC-C Bk FHELRETH» . —
J5 t-PA it 3.9-£1, 2ng/ml, PAI-1 ik 18. 429, 7ng/
ml &P O e TR b BV ETH - fa(Fig. 6),

b) FDP-E 100ng/m! £l ko LC-C $#

FPA % 6.2--5.0ng/ml, aPI-Plm % 1.3+1.3
pg/ml & FDP-E100ng/m!l KM OREG & HBRETH
wi, ZHERLT, t-PA I 5,742 Ing/ml, PA-
I-1 i3 49.0-£35.9ng/ml EEELXRL, WThi
FDP-E 100ng/ml k0B & OMic A &2 (p<0. 01)
2E»I (Fig. 6)o

¢) FDP-E 100ng/ml i LC-D B

FPA X 4.0+38,6ng/ml & LC-C, LC-D O Gz
LIEWERR L, 2hicd LT t-PA Ik 7.642.7
ng/ml & FDP-E 100ng/ml LA =D LC-D #fm kL,
BHEIZ (p<0.05) BETH -7, PAL-1 § 40.4%
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Fig. 6 Levels of plasma FPA, «yPI-Plm,
t-PA and PAI-1 in two subgroups
related with FDP-E level in compen-
sated or decompensated liver cirrh-
osis

LC-C: compensated liver cirrhosis
LC-D : decompensated liver cirrhosis

#: p<0.01, ¥ :p<0.05

14.4ng/ml &, FDP-E 100ng/mi L\ = LC-C -
FBCECERTR LIz, 7o eoPI-Plm i 0.920.5
pg/ml E{ENETH -7 (Fig. 6),

d) FDP-E 100ng/ml [ ko LC-D &

FPA 1% 13.8+£11.8ng/ml, a;PI-Plm % 1.5+
0.8¢g/ml &% <, FDP-E 100ng/mi A F o LC-DEf
cHLThZhERe (p<0.0D HETH oo t-
PA, PAI-1 X, ZhFh 6.0%2 0ng/ml, 31.0%
34, 4ng/ml TH» % (Fig. 6),
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Fig, 7 Levels of plasma FDP-E in compen-
sated or decompensated liver cirrhosis
with or without ascites.

LC-C : compensated liver cirrhosis
LC-D : decompensated liver cirrhosis

* ¢ p<0. 01
5 -
°
s b r=0.7520
p<0.0001
n=21

a, PI-Pim  (ug/mi}

FDP-E x10°ng/ml

Fig, 8 Correlation between plasma levels
of FDP-E and a;PI-Plm in decompen-
sated liver cirrhosis with ascitis.
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SEAIL26HITCH 5T, BADOFES, FDP-E {HE
HigT s e, Fig. 7 WRT X5, LC-CH &, K
DR BRI LC-D fio TDP-E oSl th 2
. 95,2122, Tng/ml, 141.524202, Ong/ml C, TWiHE
R bl 7oy, ik :HT% LC-
DHlD FDP-E OFHMEE: 408, 242222, Ong/ml &3
Leme, Lanh22fid214l (95.5%) #% FDP-E 100
ng/ml BAECH o7, BEAROR B LC-D FEL
OB EEERDE(p<0.01),
J JgkEFTD LC-D Flick(Fs FDP-E &

asP1-Plm & OFEE

MKk%HET % LC-D Ef ol FDOP-E LREEF
PHET B0, EKEE TS LC-D2Aglic o,
BROEROBRBFDRERTHRED 1 oTHD a:PI-
Plm & FDP-E & OB Lz, Fig. 8iwpnd
X 51 a;PI-Plm & FDP-E & OB, r=0.7529
LERWIEDMEBINERD bz,
K lgksho FDP-E, FPA, a:PI-Plm {E®H

b

JEREREIER S, R R e R o 5B MR
KPR, MBREHERE - L mbhTw
%, FEMRENFEZERHZ R b5 Rl ol Kz
by AR EE, BERISYBESVErE RS Bl
T koS B LC-D B34, 8 L0 HCC CLC &

B3O XY EAETEERL, ZTOrRD FDP-E, FPA, as
PI-Plm &%IiRE Lz (Table. 3); LC-D fEFD
KAk FDP-E fEiL 1,28Ing/ml 235 20,560
ng/ml L EfE% R L, FPA {3 82.0ng/ml 225 123
ng/ml LEWEZR L. aPI-Plm o Tk
2. 0pg/ml o 3. Llpg/ml & ARCIE L=l
LRABRETH - %, HCCCLC DRIz h~% &%
fficdH ot LC-D ] @ Ml FDP-E {#13, FRK O
FDP-E ORBJE & 13—33, MY a:PI-Plm {8 £ B
Wr R bR,

VA =

FERIAE A 5 WEMB e oW T, SR, BER
DT bIs < D 25/ 8 h T & 7z, Tissue
plasminogen activator®® <= ayplasmin inhi-
bitor ED T T A I VIERCRIGORRY DI, B
BITHDTIHE IR CWED, —HIFEE S, BEE
WEET OB X ISR NEFVIRERY (DIC) 0%
REELLTWAZ 2, be v EVEROBELS
5 fibrinopeptide A8 DZE{kds HIXEE FLES
s h, low grade DIC &7 %&b ABI T
Do SEIBLORBRLRFLTAS L, HHTEES
hBBAETFOET2RE LT, PT, APTT OFRE
DOIEREMNR bhfess, & bic AT-II, protein C, a:PI

Table 3 Levels of coagulo-kﬁbrinolytic reactants in ascites and synchronised

plasma
Pt. Diagnosis Sample FDP-E FPA aPI-Plm
(ng/ml) (ng/ml) (pg/ml)
Y.S LC-D ascites 6660 82.0 3.1
plasma 577 27.0 1.4
YM LC-D ascites 20560 123.0 —
plasma 717 16.0 2.0
HT LC-D ascites 1231 — 2.7
' plasma 952 13.0 4.5
K.M HCCCLC ascites 4604 74.0 L2
plasma 425 9.8 0.9
B.K HCCCLC ascites 36600 310.0 12.0
plasma 159 2.7 5.2
Y.8  HCCCLC ascites 20820 255. 0 1.2
plasma 712 10.0 3.8

LC-D : decompensated liver cirrhosis

HCCCLC : hepatocellular carcinoma with liver cirrhosis
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