Evaluation of Coagulo-fibrinolytic Abnormalities
in Patients with Liver Cirrhosis: Clinical
Evaluation of Molecular Markers related to the
Coagulation and fibrinolytic System
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FHEZEC BT % BREIRR SR OGS
—HBH T~ 0~ DEBEHhOLE LT

SRKFEEHAMPH—ME LA HE— 20
CERE S R -
(FA4ES5F 6 AR

FREECBT 2EEGEREORELT LT 5 b1z, BMFF4 (chronic hepatitis, CH) 3461, FFHEZ (liver
cirthosis, LC) 42, FFEZEAGEIFAIMME (hepatocellular carcinoma associated with liver cirrhosis, LC+HCC) 494103125
Pl R ZBEERERSF~—»—%2WE L. CH THHALI LS F~— 0~ OEBERDIh -, LC, B
LC+HCC T, FERBHECL e vy - 7+ } v vy [#& (thrombin-antithrombin I complex, TAT), 7 4
5y =724 FA (fibrinopeptide A, FPA) 0 ED LEMN A D LI, BELENREhL., T2, LC, B
LCH+HCC TiZ, BE(L7 1+ 7V v EEY (cross-linked fibrin degradation products, XDP) OEFE /e LR BED LI, ME
AT e, ABCHE LEERERTTH S 7 =T 1 v C (protein C, PC), 7= 54 S (protein S, PS) %,
LCEEWTETLTED, FTOEHAMEDIERELHALMHEERRADLAK. ¥, PC L TAT WXEEDA DR
BEETHZ ENFREN, LC kBT 2@ENLEICIR, FTo PC ELDETABEE LTV AMEENABVEEX bhi. —
5, BEESASRFTHAEBI S5 A 3 2 ¥ v - 7 7 F<— & — (tissue-type plasminogen activator, t-PA), 73 A 3 /
Py T72F~_—&F— . f vkt x—-] (plasminogen activator inhibitor-1, PAI-1) iz LC BT ERLTEY, 22, @
ZOMCREBEOEOHBEARD bhlz. Ei, tPA 12, FTOBHARECHEBELAEOADHENRD LA, tPA &
TAT, XDP O EEQCIEOHBENEET A Z EWRINZ &b, LC BT HBATECIT, BEFBRILCE bk
5 MR AIRD b DHUHBEIND A7 5, FFTO t-PA RBOETIZ X AMF -PA O LR LEELTHHAEREELD
hiz. @AEs, LC T, tPA L OEEDCLEOMB%ERT PALL O EREZAED bh, MEEEOMEEE LEB LT 2T
HRER I, 2B, TTAI V- a, 7 TR VA ve e F —EAEH (plasmin- ap-plasmin inhibitor complex, PIC) ik k
AREHLNT, XDP ¢ EE RO bh B2V Tk, ARBRCAELFFER1IARY IO 22 -¥E
(polymorphonuclear leukocytes elastase index, PMN-E Index) DEFED LHFNBd b= L L b, LC TRFHEK=5 A
2 —ENEE LIt BB TERRECH A AEEENATRE I, LC OREHIREIC I T, FERED, LRk 2RED BRI
BUWT, TAT, XDP, t-PA OFEDOLEXBEO A, ¥/, AEHBRELRD 28, SIOL/FofEERH T, TAT,
PIC Wi o LA AKICED SRz, —F, FFHEE (hepatocellular carcinoma, HCC) I3\ T, ARMETRE LT L
RECBWTL D EED TAT, XDP OFEO LANRDHH, £, NFREYRDLBHCEVT PAL 0OFED ERNHA
whhie, DS, LC 1B 2 RERARIEL, FTo PC OEART, BLU0Mmd PA O LR EBIC, 1§
K, MIREJTHERE, HCC MER & LTS L, BEGETEREE -T2 LD EHM IR,

Key words liver cirrhosis, molecular markers, coagulation, fibrinolysis

BEIFESE, SCFEEC BT, MBEEERED T
Bl 82 DBMBGRE N DHA TV B, Lo L, FER
REGARTORERBRERTOEL, oI bORE
BHESRBEY O MBI LB L LT 5B,
SRETORMFHBEE T, FBIFERCET DRBERE
RED ER/CIRMTEILRYETH - 7.

~7, EEORNLHBEROESC L 0, BESARIED
ERBETEL2MA DD F~—»— DUERATREE LD, B

—

BERAEROREL L O FMCHWATAZLDTAEL L -
R DI, ThbDhF<— 2 —OFENL, FTHE0E
Bavbicutod, FEEIEIC KT 5 R EREREN LB K IE#
W ERMEATRE & 7o o 22,

IhETTTI, 747077 %1 FA (fibrinopeptide
A, FPA) o LWL vey . 7vFirviEvIgES
{& (thrombin-antithrombin I complex, TAT) BX 75 & 3
Vea, 73R v, ve ¥R —-EAEE (plasmin- @;-plasmin

Abbreviations : Alb, albumin; ALT, alanine aminotransferase; AST, asparate aminotransferase; AT I,
antithrombin 1I ; a, PI, a,-plasmin inhibitor; CH, chronic hepatitis; ChE, cholinesterase ; DIC, disseminated
intravascular coagulation ; ELISA, enzyme-linked immunosorbent assay; Esop. varices, esophageal varices;
FDP, fibrinogen and/or fibrin degradation products; FPA, fibrinopeptide A ; HCC, hepatocellular carcinoma ;



inhibitor complex, PIC) ® E&» 5", FHELEE T LBEGE
TEREH»EETHLHREIATWD. LrL, —FT,
TAT, PIC 3 ERRADLNeh 1o L OBRE® LEEL, I
WV BT BD T~ — 5 —DLBICOWTIERP—FD B
BohTuisl, ¥, BRITFEAC ST 2BEBRERS T
v—h=%, 7mF A4 C (protein C, PC), Ym54 v S
(protein S, PS) 7e L O@RERER T2, @S5 2 3 2 4
v« 7 7 F N — & — (tissue-type plasminogen activator,
t-PA), Y5R35V 725N~ F—~ . 4R —-]
(plasminogen activator inhibitor-1, PAI-1) 7x & DEEIEM O
AT & OEFEC D WCTORF IR, RETBEI SRS,
ZIT, SEEER, FEELILDETHEBEUTRE
R, RERERTRT LSO LB F~—» -2 [
REL, FEEC BT 2 BEREREOREL T OREMRFI
DOTOBEETV, TLIEHEEEDITFELOAHHE LR
BRI BB DC TR L.

MEHLVFHE

1. %

SIRKPHE—ARHC ABE LIRSS, FFERIC Tl Lz
FFERB13360, 38X OCEENE (Normal) 21610315441 % w4
L. BHFEEREDOARIZIEMIF 4 (chronic hepatitis,
CH) 3441 (B ¥2861, &M 6 Fl, THEKLL.2+17.95%), FE
& (liver cirrhosis, LC) 426 (B¥2961, 1361, FHERH
54.8+10.25%), HHEEAGIFMIEE (hepatocellular carcinoma
associated with liver cirrhosis, LC+HCC) 496 (SB¥#:39%, &
P10, FHEE60.918.38%) ThHo7. 7, BEMMERN
BEE T (disseminated intravascular coagulation, DIC) 0%
BrERE LT 8 B (B T, Wi 1A, FHERS. 3+
9.65%) 124f] LC+HCC #ITh -7,

LC 4281, % X 0" LCHHCC 49Fz 2\ T, FRABRIC A
PEFFEEZE (compensated liver cirrhosis, LC-C) 694 & JEfCE 4
JFEZ (decompensated liver cirrhosis, LC-D) 22¢> 2 Bfw 4
3, BESTF~—p 2T LLE®RN L. ¥512 LC-D 22
Bhzo>WTik, BRERD D (EAKEE) 1661 & ey (FEEK
B 6 BID 2 BT T el L7z, ok, REMIFELRL, &
E' YL ¥ v (total bilirubin, T. Bi)<2.0mg/dl, 717 3 v
(albumin, Alb)>3.5g/dl T, KKE L OPFHEREE 2 b 7o\
LbOEEHE LI, Fh, ABEHIRA (esophageal varices,
Esop. varices) DFH, ¥ L OO/ (heart/liver ratio,
H/L ratio) i X b 3B LU PIREAEEOBREIC L - Th, &
BOF~—h -l LEERF L. $7hbb, AHEIRE
*E% 5 #E (Esop. varices (+)) 4341, W 7 B (Esop.
varices (—)) 4861® 2 B, % XU H/L ratio 0.7LA £ o & B B
451, B LU0 TRIEOEMEERATHD 2B T Fh Fh kg
BET L.

AR (hepatocellular carcinoma, HCC) 49fizo\~CiZ,
AW D RR™ (B AFEHR%S) © HCC RIEY
EITRRE (a staging system for hepatocellular carcinoma by

i

Liver Cancer Group of Japan, Stage) i X b ﬁ]ﬂﬁﬂﬁﬁﬁﬁg
[ -1 D226 & ARMETREL — NV O27HD 2 T o
BE L7z, %/, HCC Mm% RHE (vascular involvement,
V) DREIZL D, MEREERDD (V () 1261& Bty
3761 (V (=) © 2 BEC o s L.

.5 *=

1. WEHE

1) BER

BE RS F~—#—& LT TAT, FPA %, T DL DBEE R
B#ELLTPC, PS, u + =y e vESR (prothrombin time,
PT), ~*75 A5 v 5 A } (hepaplastin test, HPT) HIEL
2. TAT 1, it v E VP EBRER LK T v 1 n
VEVIthE RV VHEA 70 R b TAT® (h— ) v ya
N4 ft, Marburg, Germany) L A4V K4 o FER BN
7B (enzyme-linked immunosorbent assay, ELISA) THIEL
7o, FPA WL, FPA 2 a2 —F 4 v/ Lz~ A o n L — bz
6L 51 FRA HilE% iz, BROH FPA Fils v BEEES -
H1gG HBTHRIETA7 2527 a AFPA®R () vp— .
ot AlUZH, KR X5 ELISA ¥ (A TllsL
7. PCHAZ I aF a4 vC®(Roy vm— vy
AUZR) KX DREARHEBEET, PS 12 PS 72 19 (%
A, RER) 1wk 3 ELISA 5 TERFRPELE. PT R ey
A7 525 CO (RBREHR L, MF) 1225 Quick 18
BT, HPT >~ 7'5 257 v 52 b ®(=—wq | s
NENRWEL 2.

2) BBER

WEBERDF~—H—L LT PIC, BEILT 4+ 7V v BEY
(cross-linked fibrin degradation products, XDP) %, D
MEBRREL LTFF R 3/ % (plasminogen, Plg), a,75
AV + 4 Ve ¥R — (apyplasmin inhibitor, a, PI), t-PA,
PAL-l #JIE L1z, PIC 1275 R ¢ 7 ¥ vicdd aHthrEE
EL7c e —XEBRE#R Lo, TV F 7S5 AV IIqTHE/
7a—FAGEEEGE PIC 72+ T54 0V ®@A s
BITVAT 9 TH v FA 5 ELISA B THlE L. XDP 12
DD ¥4 =—%/ 70—+ AHEBRIET T » 7 A B0
NeT7—ADD K48 (x1 7w m v, R ICLET
Ty 7 A% B E P (latex photometric immunoassay,
LPIA) B CRIRE L7z, t-PA 12 Imulyse +PA® (BIOPOOL #,
Umea, Sweden) 12 & %5 ELISA ¥ T, PAIl % Imulyse
PAI1® (BIOPOOL #) i X % ELISA & CEh ZhHlEL 7.
Plg 125 = b #— 4 PLG #+— +® (B— (b2, #a)ios
HREGREBEET, @, P15 2 h+—2 APL # -+ B°
(B— LR CL2REERETETEFRFRAELL.

3) Tofft

Asparate aminotransferase (AST), alanine aminotransfer
ase (ALT), T. Bil, Alb, =V v= x5 % —+ (cholinestera-
se, ChE), fFrhEk = 5 % & — 4+ (polymorphonuclear leukocy-
tes elastase, PMN elastase) 1>\~ T & g L7z, PMN
elastase {2 MERCK # ® ELISA # , +® (Darmstad,

H/L ratio, heart/liver ratio; HPT, hepaplastin test: LC, liver cirrhosis; LC-C, compensated liver cirrhosis:
LC-D, decompensated liver cirrhosis; LC+HCC, hepatocellular carcinoma associated with liver ciyrhosiSi
LPIA, latex photometric immunoassay; PAI-1, plasminogen activator inhibitor-1; PC, protein C; PIC,
plasmin- @,-plasmin inhibitor complex ; Plg, plasminogen ; PMN elastase, polymorphonuclear leukocytes




R 351 2 B ERE RE OB 573

Germany) KL D =FAZ =€ a,T BT T —H vy = B, DIC Bf<ix Normal It LU Fh LEERIRL, E1,
gathy LTWE L7, ¥z, PMN elastase DB FIREICH T PC :F#i2CH ##, LC 8, LC+HCC BOIRET2RL,
Bith, PR L MIMEM D D= F A £ — & B (PMN elastase ERMCRT 2BIThERFERTH -2 (p<0.05) (E1).
index, PMN-E Index) & L7z, 2. MBR~—H—~

9. & & PIC i% Normal $ 0.57£0.10# &/ml, CH # 0.62+0.06

R RELHRIC, 3.8% 7 = VvERT ) v AMRAOEIC
<igErL 4 C, 3000rpm W2 TI04 flE L, BiE% —80CICH
ent L, REMER L. 7oB, FPA ORMBICOLTL, 7 ;
syBF P )T AFSY VT TR = MBI T LR 40
LRABOFECERREEL, RERER L.

3. HEtmE 10

EROEHEOEDORER, ERFMERTHETIINIED
ot BRERAV, EESAERRIMVGBETIHIEDL/
vA5 A+ Y .y 7 Wilcoxon EX A\, MElKE CRBEE

SULUTOETHLBARMIALMCHEL Lic. S50 '
& = i i
. SEEUFABRICSTIREMERT—H—CD0LT 0 L l !

T

TAT(ng/ml)

%

1. EEA~—A— 13l : r
TAT X Normal B 2.42+0.65ng/ml, CH # 2.34%+1.4
ng/ml, LC ¥ 3.29+0.57ng/ml, LC+HCC # 4.4140.50 12—

ng/ml, DIC % 38.16+9.55ng/ml T& b, LC ¥, .
LC+HCC #Tix Normal it LWThiEER2RLEDOE 5
BEETH-7 (WTFhid p<0.05). 7z, DIC BT, fbo
IR LEEREEELFL (WThd p<0.01), £6 20ng/
ml L EDZBR A FBA @b, FPA 12 Normal B 1.440.4
ng/ml, CH # 2.34+0.6ng/ml, LC # 3.9%+0.9ng/ml,
LC+HCC B 4.9:40.7ng/ml, DIC B 11.842.5ng/ml T
n, LC B, LCH+HCC BTix Normal Bzt LU h b & E%

FPA(ng/ml)
w

- = s . ~ 0

R D = C Z N . . - . . .
RLEDERAE TS -7 (Lﬁ-’h i)_ p<0 05)_‘ ¥7z, DIC # Normal Chronic Liver  Hepato- Disseminated
T, o dFIc LEELEEYR L (WThd p<0.05) hepatitis ~ cirrhosis  cellular  intravascular
®1). carcinoma coagulation

Fig. 1. Plasma levels of thrombin-antithrombin I complex
— B
i, PC 12 CH #, LC B, LC+HCC #, DIC &l (TAT) and fibrinopeptide A (FPA) in normal subjects and

Normal Bt LFh L EELRL, £z, CH B, LC patients with liver disease and disseminated intravascular
LCHHCC BOMRICETA2/RL, FEMICRITAERZIThFA coagulation (DIC). Values are expressed as mean =
HETH o7 (p<0.05). PS 13 CH B, LC B, LC+HCC SEM. *p<0.05 **p<00L

Table 1. Plasma levels of protein C (PC) and protein S (PS) in normal
subjects and patients with liver disease and disseminated intravascular
coagulation (DIC)

PC PS
(%) (¢ g/ml)

Normal (=2 108.1%7.37,7 1174047,

CH (=30  718.025.07 , 9.140.57 ,

Lc (=1 §0.9%387 | 175037 |

LC+HCC (n=19)  46.943.9 6.4+0.4

DIC (=8 3134781 77£3.04 8

Values are expressed as mean = SEM. *p<0.05, **p<0.01, NS, not
significant. CH, chronic hepatitis; LC, liver cirrhosis; LC+HCC;
hepatocellular carcinoma associated with LC.

-_—

elastase ; PMN-E Index, PMN elastase index ; PS, protein S; PT, prothrombin time; Stage, a staging system
f({r hepatocellular carcinoma by Liver Cancer Group of Japan; TAT, thrombin-antithrombin I complex; T.
Bil, total bilirubin; TI, tallium; t-PA, tissue-type plasminogen activator; V, vascular involvement; XDP,
cross-linked fibrin degradation products
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ug/ml, LC B 0.58+0.08 2 g/ml, LC+HCC 8 0.64%0.07
s g/ml, DIC B 4.30+1.35ug/ml THH, DIC FTI2fhoD 4
B L BE2RLEFDEREETH > (WThibd p<
0.01). L# L, LCEE, LC+HCC #Tix Normal B LEER
D ERERSD LR, of. XDP 12 Normal # 0.68+0.12
pg/ml, CH B 0.70+£0.06 1 g/ml, LC 8 1.41£0.35u g/
ml, LC+HCC B 3.46+0.904 g/ml, DIC B 44.93+10.28
#g/ml T b, LC B, LC+HCC #, DIC #Ti% Normal 3¥
CHELWThLEEY R LEFDOETEETH - 7 (p<0.05,

b

PIC(ug/ml)

XDP(ug/ml)

¢

p<0.05, p<0.001). ¥7-, DIC BETIXfiD 4 BTt LEES
FL, FOERIEETH- (WTFhd p<0.001) (K2).

—7%, t-PA 13, LC B, LC+HCC # -ttt Normal Bz H L
WThLEEYRLTOEIFETH -7 (p<0.01). PAL]
13, CH B, LC ¥, LC+HCC B¢iX Normal BEICEE L\vh
LEMEAYRLEDEIEETH -7 (p<0.05) (F2).

3. PMN elastase

PMN elastase 2, Normal #£125.0435.0¢g/1, CHE 132.5+
28.0ug/l, LC # 150.7£33.61 g/, LC+HCC %f 157.8+
B3.1pg/l THY, WThIEEDOEIRD LR, w2, —
%, PMN-E Index 22\ CiZ, Normal % 40.1£10.5, CH &

NS
1
—

NS

200 —

NS
|

—_
[$4)
o

PMN elastase(ug/!)
=
o

100

PMN-E Index

Normal Chronic Liver Hepato- Disseminated
hepatitis ~ cirrhosis  cellular  intravascular Normal  Chronic Liver Hepato-
carcinoma coagulation hepatitis cirrhosis cellular
Fig.2. Plasma levels of plasmin-a,-plasmin inhibitor carcinoma
complex (PIC) and cross-linked fibrin degradation products Fig. 3. Plasma levels of polymorphonuclear leukocytes

(XDP) in normal subjects and patients with liver disease
and disseminated intravascular coagulation (DIC). Values
are expressed as mean * SEM. *p<0.05 **p<0.01.
*** 5, <0.001 ; NS, not significant.

elastase (PMN elastase) and PMN elastase index (PMN-E
Index) in normal subjects and patients with liver disease.
Values are expressed as mean £ SEM. *p<0.05; NS,
not significant.

Table 2. Plasma levels of tissue-type plasminogen activator (t-PA) and

plasminogen activator inhibitor-1

patients with liver disease

(PAI-1) in normal subjects and

t-PA PAL1
(ng/ml) (ng/mi)
Normal (n=21) 0.9£0.3 4.7£0.97,
CH (n=34) 1.4¢o.3}- 14.0+3.7 }
LC (n=42) 7.4+1.6 11.6+1.6 *
LC+HCC (n=49)  14.3%3.9 19.144.2

Values are expressed as mean + SEM. *p<0.05, **p<0.01. CH,
chronic hepatitis; LC, liver cirrhosis ; LC+HCC; hepatocellular carcinoma
associated with LC.
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50.3+12.3, LC #¥ 73.5+15.2, LC+HCC # 74.0+10.5TH
n, LCB, LCHHCC BTk Normal B LV Fh b &fEs
FL, FOEREBETH - (WFhd p<0.05) (K 3).

I.PC, PS, t-PA, PAI-l LBEBIRNFY—h—&&

U—RIFRERE L ORBEC DN T

1. PC, PS LBEREBRD T~ — 1 — 8 X O —RTHAE
& DBEFRIEOWT

#£3wiRt Lo, PC & PS LoMICIZAEDOEDHERE
@mbhte (r=0.70, p<0.01). ¥7=, PC & TAT L DRI
LEEDADOHENED bR r=—0.28, p<0.01). &5
iz, PC, PS iz & HPT, Alb, ChE L O IXEEDIEDH
gy, PT, T. Bil L DM EEDCADHENED I (&
3).

2. t-PA, PALIl LBERBRD T~ — 2 — 8B L O—REF#
EREL OBEIOWT

t-PA & TAT, XDP ORI EEOEOHEIZED Sh i
(FhFH r=0.35, p<0.05, BLO r=0.59, p<0.01). %
7z, tPA & PT L DM FEDEDHEREA, HPT, Alb,
ChE ¢ DfIC b EEDADHEIED bhi.

—%, PALl & tPA WHEEQTFOHERREDLRL (1=
0.41, p<0.01). L, L, PAI-l :&EHF~—H— LD

Table 3. Correlation of protein

C (PO,

575

REEOHBERES b hich -7z, €5, PAL &, PT,
T. Bil DRI HEDIEDHBINED bhtcss, HPT, Alb,
ChE L DRI EEOHBERAD bR - (F3).

. BEREIRHNF~v—H—& Plg, a,PI, AST, ALT &

DOREIZ DT

S TF~—H»—4& AST, ALT L ORCITEEOHBEIZE
Sohihot. ¥iz, PIC & a,Pl iZiX, BEOAOHBA
Zd LRt (r=-0.20, p<0.05) (3F4).

V. LC ORELBRERSRY—H—
JRREBIR G T, LCD #ix LC-C Bic L TAT,
FPA, XDP 3WTFhIEELXRL, TOEREETH -~
(p<0.001). %7, LC-D B2 PC, PS 0{ETF, tPA,
PAIl, t-PA/PALl tED ERHED BRI, 51, LC-D B
KR, KB T oRFhc s T, AR TRIFEK
Bl L TAT, XDP B&EMETHH, %7z, tPA LEEY T
L, ZOERZEETH -7 (p<0.05). LAL, PC, PS Bk
v, PALL, t-PA/PAll i FEHEMICEEDOERED LA

Mot (85).
V. PINRETCEE & RESESR~—H—
FIRETTEEORBEIC L 2B I B\ T, Esop. varices
(+) ¥, BLU H/L ratio BER C1Z, TAT, PIC, XDP i\

protein S (PS), tissue-type

plasminogen activator (t-PA) and plasminogen activator inhibitor-1 (PAI-1)
with other parameters in patients with liver cirrhosis

PC PS t-PA PAL
TAT ~0.38* —0.12 0.35* —0.05
FPA ~0.26 —0.04 0.05 0.03
PC / 0.70%* —0.49** —0.15
PS 0.70%* / —0.40* —0.14
HPT 0.74%x 0.60* —0.48%* —0.12
PT —0.54**  —0.54%* 0.63** 0.38%*
PIC ~0.12 0.24 -0.01 —0.17
XDP —0.34**  —0.03 0.59%* 0.30
t-PA —0.49%*  —0.40* / 0.41%
PAL -0.15 -0.14 0.41%* /
Plg 0.81** 0.71%* —0.50%* ~0.15
2Pl 0.83** 0.64** ~0.59%* —0.33*
AST 0.20 0.16 0.08 0.06
ALT 0.19 0.15 0.10 0.04
T.Bil —0.39%%  —0.36™* 0.10 0.34*
Alb 0.61** 0.50%* ~0.46** ~0.14
ChE 0.75%* 0.67** —0.54** -0.18

Values are expressed as correlation coefficients. *p<0.05, **p<0.01.

Table 4. Correlation of

thrombin-antithrombin 1

complex (TAT),

fibrinopeptide A (FPA), plasmin-alphas,-plasmin inhibitor complex (PIC)
and cross-linked fibrin degradation products (XDP) with other parameters

in patients with liver cirrhosiis

TAT FPA PIC XDP
Plg —0.23%* -0.32 —0.07 —0.18*
a,PI —0.37** —0.36* —0.20* —0.44**
AST 0.12 0.16 0.08 0.11
ALT 0.03 0.05 0.06 0.05
Values are expressed as correlation coefficients. *p<0.05, **p<0.01.
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Table 5. Plasma levels of thrombin-antithrombin Il complex (TAT), fibrinopeptide A (FPA), protein C (PC), protein

S (PS), plasmin >
plasminogen activator (t-PA), pasminogen acti
compensated or decompensated liver cirrhosiis with or without ascites

-alpha,-plasmin inhibitor complex (PIC), cross-linked fibrin degradation products (XDP), tissue-type
vator inhibitor-1 (PAI-1), and t-PA/PAI-1 ratio in patients with

LC-D

LC-C LC-D p value Ascites (—)  Ascites (+) p value

(n=69) (n=22) (n= 6) (n=16)
TAT (ng/ml) 3.1740.37 6.1740.91 <0.001 3.30+0.37 6.37+1.00 <0.05
FPA (ng/ml) 3.7 £0.4 8.1 £1.6 <0.001 6.1 £1.7 8.5 =1.6 NS
PC (%) 62.4 +2.9 26.4 £2.5 <0.001 22.3 £3.1 27.0 £2.9 NS
PS (¢ g/ml) 7.6 £0.3 4.8 0.5 <0.001 4.6 £0.4 4.8 £0.6 NS
PIC (pg/ml) 0.59+0.05 0.70%0.13 NS 0.77+0.48 0.68%0.14 NS
XDP (¢ g/ml) 1.36+0.186 6.15%1.48 <0.001 2.83+2.00 6.814+1.70 <0.05
t-PA (ng/ml) 6.8 £0.9 25.7 £7.4 <0.001 9.0 £2.4 27.7 +2.8 <0.05
PAI-1 (ng/ml) 12.7 £2.3 23.9 £7.2 <0.05 13.9 £2.5 24.4 £7.4 NS
t-PA/PAI-1 1.17£0.26 4.014+0.26 <0.05 3.42£0.25 4.44+2.76 NS

Values are expressed as mean = SEM. NS, not significant; LC-C, compensated liver cirrhosis; LC-D,
decompensated liver cirrhosis.

Table 6. Plasma levels of thrombin-antithrombin I complex (TAT), fibrinopeptide A (FPA), protein C (PC), protein
S (PS), plasmin-alpha,-plasmin inhibitor complex (PIC), cross-linked fibrin degradation products (XDP), tissue-type
plasminogen activator (t-PA), pasminogen activator inhibitor-1 (PAI-1), and t-PA/PAI-1 ratio with liver cirrhosis
with or without portal hypertension

Esop. varices H/L ratio
(=) (+) p value <0.7 >0.7 p value
(n=48) (n=43) (n=47) (n=44)

TAT (ng/ml) 2.54+0.28 5.1040.64 <0.001 2.51+0.21 7.32+1.52 <0.001
FPA (ng/ml) 4.8 0.8 7.8 £3.9 NS 4.0 £0.7 6.9 £2.6 NS
PC (%) 65.8 +4.5 43,5 £3.4 <0.001 68.2 4.0 44.2 +3.8 <0.001
PS (¢ g/ml) 7.6 £0.3 6.6 =0.4 <0.05 7.9 £0.3 6.3 +0.3 <0.001
PIC (e g/ml) 0.46+0.05 0.70+0.09 <0.05 0.52+0.05 0.73£0.07 <0.05
XDP (¢ g/ml) 1.05+0.25 3.49+0.84 <0.01 0.80+0.16 7.30£3.28 <0.05
t-PA (ng/ml) 8.1 £1.7 13.4 +3.7 NS 5.1 1.1 13.9 +4.1 <0.01
PAI-1 (ng/ml) 17.1 *+4.1 13.8 £3.5 NS 15.3 £2.9 17.5 £3.7 NS
t-PA/PAI-1 1.2940.44 2.28+0.96 NS 0.97+0.28 1.98+1.09 NS

Values are expressed as mean £ SEM. NS, not significant ; Esop. varices, esophageal varices; H/L ratio, heart/liver
ratio on T1-201 perrectal scintigraphy.

Table 7. Plasma levels of thrombin-antithrombin I complex (TAT), fibrinopeptide A (FPA), protein C (PC), protein
S (PS), plasmin-alpha,-plasmin inhibitor complex (PIC), cross-linked fibrin degradation products (XDP), tissue-type
plasminogen activator (t-PA), pasminogen activator inhibitor-1 (PAI-1), and t-PA/PAI1 ratio in patients with
hepatocellular carcinoma

Stage -1 Stagell-V p value V (-) V (4+) p value

(n=22) (n=27) (n=37) (n=12)
TAT (ng/ml) 3.35+0.65 5.27+0.72 <0.05 4.224+0.53 5.02% 1.22 NS
FPA (ng/ml) 4.5 £0.7 4.7 £1.2 NS 2.3 £0.9 5.3 + 0.8 <0.05
PC (%) 53.3 £6.5 42.0 £5.0 NS 48.4 £4.6 42.6 £ 7.7 NS
PS (¢ g/mi) 7.1 £0.5 5.7 £0.5 <0.05 6.6 0.4 5.8 = 0.9 NS
PIC (ug/ml) 0.55%0.08 0.70£0.11 NS 0.61£0.08 0.72%+ 0.15 NS
XDP (pg/ml) 1.4440.61 4.84+1.40 <0.05 2.67+0.56 5.83%+ 3.23 NS
t-PA (ng/m) 11.6 £2.6 15.5 £5.6 NS 9.8 2.8 15.9 £ 5.1 NS
PAI-1 (ng/mi) 14,5 +5.1 21.6 5.9 NS 14.4 +3.9 34.5 £10.2 <0.05
t-PA/PAI-1 1.50+0.95 1.20:£0.33 1.72+0.44 0.32x 0.06 <0.05

NS

Values are expressed as mean & SEM. NS, not significant ; Stage, a staging system for hepatocellular carcinoma by

Liver Cancer Study Group of Japan; V, vascular involvement.
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Evaluation of Coagulo-fibrinolytic Abnormalities in Patients with Liver Cirrhosis: Clinical Evaluation of
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Abstract

In order to assess the activation of the coagulo-fibrinolytic system in liver cirrhosis (LC), plasma levels of molecular
markers in the coagulo-fibrinolytic system were measured in 125 patients with liver diseases (34 patients with chronic hepati-
tis (CH), 42 with LC, and 49 with LC associated with hepatocellular carcinoma (LC+HCC)). Plasma levels of thrombin-
antithrombin I complex (TAT) and fibrinopeptide A were significantly elevated in patients with LC and LC+HCC. Plasma
levels of cross-linked fibrin degradation products (XDP) were also significantly elevated in those with LC and LC+HCC,
while they were within normal range in CH. Plasma levels of protein C (PC) and protein S were significantly decreased in
cirthotic patients and showed a positive correlation with protein-synthesizing function of the liver. Since PC negatively cor-
related with TAT, a reduced PC synthesis in the liver suggests that it is important in the activation of coagulation in LC.
Plasma levels of tissue-type plasminogen activator (t-PA) and plasminogen activator inhibitor-1 (PAI-1) were elevated in cir-
rhotic patients and positively correlated with each other. Since plasma t-PA levels negatively correlated with protein-synthe-
sizing function of the liver and positively with TAT and XDP, an increase in plasma t-PA levels due to the release from vas-
cular endothelial cells stimulated by intravascular coagulation and the reduction of t-PA clearance by the liver appear to be
important factors in the activation of fibrinolysis in LC. Since plasma PAI-1 levels were proportional to t-PA levels, the acti-
vation or inhibition of the fibrinolysis was well controlled in LC. In addition, while plasma XDP levels were elevated, no
elevation of plasma plasmin- « ,-plasmin inhibitor complex levels was observed in LC. Since the polymorphonuclear leuko-
Cytes elastase index was elevated simultaneously, the polymorphonuclear leukocytes elastase-mediated pathway of fibrinoly-
sis is evidently related to LC. Plasma levels of molecular markers of coagulo-fibrinolytic system were significantiy higher in
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cirrhotic patients with a decompensated condition especially with ascites, esophageal varices and high heart/liver ratio, than
in those with compensated cirrhosis. Patients with advanced HCC showed high TAT and XDP in plasma. Furthermore, plas.
ma PAI-1 levels were significantly elevated in patients with HCC complicated by vascular involvement. In conclusion, the
pathogenesis of accelerated coagulation and the fibrinolytic system in LC arose from a reduced PC synthesis in the liver and
increase in plasma t-PA. Furthermore, coagulation and fibrinolysis in LC were more accelerated by ascites, portal hyperten-
sion and HCC.




