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-~ ABSTRACT
Liver has many hemostatic func-
tions, which include synthesis of most
coagulation factors and inhibitors, as
well as fibrinolytic factors, except Von
Willebrand factor. Also, macrophages
in the liver clear many of the activated
coagulation, fibrinolytic factors and
hemostatic  activation complexes.
Therefore, it is not surprising that liver
diseases result in a complex pattern
of defects in hemostatic functions in
the form of reduced synthesis of co-
agulation factors and inhibitors, syn-
thesis of abnormal clotting factors,
abnormalities of fibrinolytic activity,
disseminated intravascular coagula-

tion and platelets defects.

This study was designed to evalu-
ate the changes in international nor-

137

malised ratio (INR), activated partial
thromboplastin time (APTT), fibrino-
gen, D-dimer levels, and protein-C
antigen concentration in chronic liver
diseases patients, and to find out if
there is a possible link between these
parameters and the pathogenesis of
the disease or not. The current study
included 55 hepatic patients and 25
age and sex matched healthy con-
trols. The patients divided into two
groups, chronic hepatitis C and Post
HCV cirrhosis. Plasma fibrinogen lev-
el was quantitatively measured by the
clotting method of Clauss. Plasma
protein C antigen concentration was
measured by ELISA kit. D-dimer level
was determined by latex agglutination
method. INR and APTT were meas-
ured by manual coagulation method.
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Fibrinogen level and protein C an-
tigen concentration were significantly
decreased in patients groups when
compared with control (p<0.001). D-
dimer level, INR as well as APTT
were increased in post HCV cirrhotic
patients in comparison to the control
(p<0.001).

The present findings indicate that
the prolonged APTT, the increased
INR and D-dimer levels, together with
decreased fibrinogen level and pro-
tein C concentration correlated with
the extent and severity of the chronic
liver diseases. Therefore, evaluation
of these parameters may represent
an additional prognostic predictor in
such hepatic events and a potential
target for early therapeutic interven-
tions.

INTRODUCTION

Liver plays a central role in hemo-
stasis because of its various functions
in coagulation. It synthesizes the ma-
jority of coagulation and fibrinolytic
factors as well as their inhibitors. Fur-
thermore, post-translational modifica-
tions of hemostatic factors take place
in the hepatocytes e.g. ¥-
carboxylation of coagulation factors Il,
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VI, IX and X, glycosylation, B- hy-
droxylation and sialylation. In addi-
tion, the liver has a clearance function
for activated hemostatic factors and
their degradation products (1). Pro-
thrombin time (PT) measures the time
required for a fibrin clot to form when
the extrinsic pathway for coagulation
is initiated (2). Its values are useful in
the evaluation of patients with defi-
ciencies in the extrinsic pathway of
the coagulation cascade (3). The
World Health Organization has adopt-
ed a standard thromboplastin reagent
and reporting method known as the

international normalised ratio (INR)
(4),

The intrinsic pathway of the coag-
ulation cascade which is composed of
factors V, VI, IX, X, Xl, Xll, pro-
thrombin and fibrinogen is assessed
by the activated partial thromboplas-
tin time (APTT) (5). The protein C sys-
tem exerts its anticoagulant effect by
regulating the activities of FVllla and
FVa, the coiactors in the tenase and
prothrombinase complexes respec-
tively. The inhibition of FVllla and
FVa mediated by the protein C sys-
tem provides a highly efficient and
specific regulation of blood coagula-
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tion (6). Under normal physiological
conditions there is a balance of the

two opposing processes coagulation

and fibrinolysis (7). D-dimer, a fibrin
clot degradation product is released
into circulation by the fibrinolytic en-
zyme plasmin (8), D-dimer is usually
detectable 1 h after thrombus forma-
tion and has a circulation half life of 4-
6 h. Therefore, its measurement
could be used as an initial screening
test in patients with clinically suspect-
ed thrombosis, as its high negative
predictive value rules out ongoing
thrombotic complications (9).

The aim of this study was to evalu-
ate the changes in international nor-
malised ratio (INR), activated partial
thromboplastin time (APTT), fibrino-
gen, D-dimer levels, and protein-C
antigen concentration in patients with
chronic liver diseases, and to find out
if there is a possible link between
these parameters and the pathogene-
sis of the disease or not.

SUBJECT AND METHOD

Fifty five hepatic patients were in-
cluded in the current study. They
were selected from patients attending
Gastrointestinal Surgery Centre Man-

soura University Hospital. They were
divided into two groups: twenty five
patients with chronic hepatitis C and
thirty patients with post HCV cirrho-
sis. Twenty five healthy subjects with
age and sex matched were studied
as control. Liver cirrhosis and chronic
hepatitis was diagnosed on the basis
of clinical evaluation, laboratory, radi-
ological investigation and liver biopsy
when available. Qualitative and quan-
titative detection of serum HCV RNA
was done by PCR. Serologic assay
for serum antibodies to HCV was per-
formed using third-generation HCV
enzyme-linked immunosorbent assay
(ELISA 3) (Ortho Diagnosis Systems,
Raritan, NJ) (10),

Five ml fasting blood samples
were collected in plastic tube contain-
ing 0.5 ml of Trisodium citrate (3.2
mg/dl), centrifuged at 3000 rpm for 10
minutes. The separated plasma sam-
ples were divided into 3 aliquots: One
aliquot was used immediately for
measurement of PT, APTT and Fi-
brinogen concentration. The rest of
aliquots were stored at -70°C until as-
say of D-dimer and protein C. Plasma
fibrinogen level was quantitatively
measured by the clotting method of
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Clauss (11) (Diagnostica Stago,
France). Plasma protein C antigen
concentration was measured by ELI-
SA kit from (REAADS, Corgenix |,
U.S.A.) (12), D-dimer level was deter-
mined by latex agglutination method
from (ABBOTT murex, U.K.) (13), INR
and APTT were measured by manual
coagulation methods (14) and (15) re-
spectively.

STATISTICAL ANALYSIS
The data were expressed as mean
\standard deviation for patients and
control separately. The statistical dif-
ferences were analyzed using t-
student test for comparison between
two groups. p values were expressed
and considered significant if <0.05.
One way variance analysis (ANOVA
test) was done to detect significance
among groups. Spearman rank corre-
lation coefficient was done to study
the relations between variables. The
statistical analysis was performed us-
ing SPSS for windows release 13.00
(2004) SPSS Inc.

RESULTS
Table (1) showed that there was a
significant prolongation in APTT in
post HCV cirrhotic patients when
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compared with control as well as
when compared with chronic hepatitis
C patients (p<0.001) while there was
insignificant  difference  between
chronic hepatitis C patients and con-
trol group (p= 0.16). Also, there was a
significant increase of INR in patients
with post HCV cirrhosis when com-
pared to both control and patients
with chronic hepatitis C (p<0.001).

Table (2) showed that there was a
significant decrease in fibrinogen lev-
el in post HCV cirrhotic than in control
and in patients with chronic hepatitis
C (p<0.001 and p=0.02) respectively.
Also, there was significant decrease
in protein C concentration in chronic
hepatitis C (p=0.0002) as well as in
post HCV cirrhotic patients (p<0.001)
when compared to control group.
However, there was significant in-
crease in D- dimer concentration in
post HCV cirrhotic patients when
compared to control and when com-
pared to patients with chronic hepati-
tis C (p<0.001).

Table (3) showed significant posi-
tive correlation between APTT and
each of INR (r=0.63, p<0.001), and
D-dimer level (r=0.45, p<0.001).
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While there was significant negative
correlation between APTT and fibrino-
gen level (r=-0.31, p<0.001) fig. (1) as
well as protein C concentration (r=-
0.53, p<0.001). However, there was
significant positive correlation be-
tween INR and D-dimer (r=0.48,
p<0.001) and significant negative cor-
relation between INR and each of fi-
brinogen level (r=-0.31, p<0.001) and

Table (1): APTT and INR in studied groups:

Parameters \ Control Chromc hepautis C Post HCV clrrhnsls
n=25 n=25 n=30
: 0 16
3520+1 l9 35721143 5247+I095 p2<0001
(sec ) 3 <0. 00|

1+0.05

p;—sxgmﬁcance bctween control and chronic hepatltls € groups

protein C concentration (r=-0.58,
p<0.001). Also, protein C concentra-
tion correlate positively with fibrino-
gen (r=0.3, p<0.001) fig. (2), while, it
correlates negatively with D-dimer
(r=-0.52, p<0.001). There was signifi-
cant negative correlation between fi-
brinogen and D-dimmer levels (r=-
0.22, p<0.01) fig. (3).

Pi= 062
| p;<0.001
3<0 00'

1.74+0.64

p2=significance between control and post HCV cirrhosis groups

ps=significance between chronic hepatitis

C and post HCV cirrhosis groups
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Table (2): Plasma levels of fibrinogen, D-dimer and protein C
_ _ concentration in studied | groups:

Control | Chmmc hepatltls Post HCV clrrh
| Parameters n=25 n=25 n=30
p|-0 07
Flbrlnogen \ 343 36+41.75 317.72456.52 284.57£52.56 || p2<0.001
mg dl =0 02

----- _L

" [ p1=0.0002 |
ProtelnC [ 11034 £17.1 | 79.55 20,60 38.66 +13.31 p2<000|
| p:<0.001

J, CRSrTy S e e vr—

T SR ﬁi | pi=0.19
I l_
0.41 +0.08 139+ 1.17 10.68 £10.16 | p2<0.001
ml : : : e D (0 00]
p1—51gruﬁcancc between control and chronic hepatltls C groups
p2=significance between control and post HCV cirrhosis groups

ps=significance between chronic hepatitis C and post HCV cirrhosis groups

l

_ 3): Correlahon between studled vanables. :

Protein C j| Fibrinogen

L o | mgay
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Fibrinogen (mg/dl)
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Fig. (2): Correlation between fibrinogen and protein C
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Fig. (3) Correlation between fibrinogen and D-dimer
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DISCUSSION
Chronic active hepatitis and the
consequent cirrhosis are severe he-
patic parenchymal diseases with po-
tentially life-threatening complica-
tions. The acute and chronic
inflammation in the liver is associated
with a bleeding diathesis due to defi-
ciency in the synthesis of coagulation
factors as well as a procoagulant
state due to the defects in the synthe-
sis of anticoagulant factors by the liv-
er. The levels of some coagulation, fi-
brinolytic  factors and
anticoagulant proteins synthesized in
the liver are valuable in diagnosis and
treatment as they reflect the degree

of hepatocyte damage (16),

natural

in the present study there was a
significant increase of INR in post
HCV cirrhotic group which in accor-
dance with the results reported by
Gursoy et al. (16), This could be a
consequence of the destruction of
functional hepatic mass and impair-
ment in liver synthetic capacity of co-
agulation factors involved in the ex-
trinsic pathway (17). However, FVII
gene polymorphisms may explain the
clinical finding of a severely altered
PT in cirrhotic patients who is other-

Vol. 39, No. 1 & 2 Jan,, & April, 2008

wise in a good functional liver class,
or by converse of a normal PT in pa-
tients with impaired liver function (18).

in the current study there was sig-
nificant prolongation of APTT in post
HCV cirrhotic patients that could
be attributed to a defective hepatic
synthesis of coagulation factors in-
volved in the intrinsic coagulation
pathwaY(19),

Also, there was significant de-
crease of fibrinogen level in post HCV
cirrhotic group that in agreement with
(16) who reported impaired hepatic
synthetic function of fibrinogen. More-
over, this low level could be explained
by exchange of fibrinogen into ascitic
fluid (20), joss during massive hae-
morrhage and destruction by en-
hanced fibrinolytic activity (21). Fur-
thermore, it might be attributed to a
consumption coagulopathy (22). How-
ever, liver has a large synthetic ca-
pacity for this protein and can main-
blood
advanced stages of liver disease (23)

tain normal levels till the
which could explain normal fibrinogen
level for chronic hepatitis C group in
the current study.
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On the other hand results of the
present study are controversial with
Grimaudo et al. (3) who reported nor-
mal fibrinogen level and with Arif et
al. (24) who reported elevated fibrino-
gen level in cirrhosis. These disagree-
ments could be related to different de-
gree of hepatocyte damage.

In the present study there was sig-
nificant decrease of the protein-C
concentration in post HCV cirrhotic as
well as in chronic hepatitis C groups
as that reported by Gursoy et al. (16)
and Al-Ghumias et al. (25), They dem-
onstrated that hepatocyte synthetic
pathways for protein C are disturbed
in chronic hepatitis. Moreover, this
low concentration might be related to
a concomitant vitamin K deficiency
frequently associated with liver dis-
ease (20),

However, consumption due to low-
grade disseminated intravascular co-
agulation in advanced liver disease is
another possibility (3).

D-dimer is an antigenic determi-
nant of fibrin, which, at the D-region,
combines with factor Xllla, and per-
sists as an X-oligopolymer, as well as

with other fibrin degradation products.
However, it does not exist with profi-
brin breakdown products, and is a
specific indicator of synthesis and
breakdown of fibrin in the system (9),

The current study revealed a sig-
nificant increase of D-dimer levels in
post HCV cirrhotic group which in
agreement with the result reported by
Gursoy et al. (16). Increased D-dimer
level could be attributed to the hyper-
active state of the coagulation path-
way and hyperfibrinolysis (2€), In liver
cirrhosis hyperfibrinolysis occurs as a
result of deficiency of circulating
thrombin activable fibrinolysis inhibi-
tor and a 2-antiplasmin. Also it may

be due to impaired thrombin genera-
tion (27),

However, Agarwal et al. (28) have
been found elevated levels of D-
dimer and low fibrinogen in ascitic
fluid of cirrhotic patients, therefore, re-
absorption of ascetic fluid into sys-
temic circulation might contribute to
high D-dimer level.

On the other hand there was a sig-
nificant decrease of protein C concen-
tration together with normal APTT, fi-

MANSOURA MEDICAL JOURNAL
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brinogen, D-dimer level and INR in
chronic hepatitis C patients when
compared with healthy controls as re-
ported by (25),

There was significant correlation
between fibrinogen level and protein
C concentration in the patient groups
this in agreement with (25), Also,
correlation

and D-
dimer. This correlation may indicate

there was significant

between fibrinogen level
consumption of fibrinogen as a result
of activation of coagulation system

with subsequent activation of throm-
bin (16),

In conclusion our findings indicate
that the prolonged APTT, the in-
creased INR and D-dimer level, to-
gether with decreased fibrinogen lev-
el and protein C concentration
correlated with the severity of the
chronic liver diseases. Protein C level
may be considered as an early bio-
marker and a highly sensitive indica-
tor of hepatoceilular damage when
compared with other hemostatic pa-
rameters including INR. Therefore,
evaluation of these parameters may

Vol. 39, No. 1 & 2 Jan., & April, 2008

represent an early predictive and
prognostic indicator in such hepatic
events and a potential target for early
therapeutic interventions.

REFERENCES

1- Fimognari F.L, De Santis A, and
Piccheri C (2005) : Evalua-
tion of D-dimer and factor
VIl in cirrhotic patients with
asymptomatic portal venous
thrombosis. J. Lab. Clin
.Med., 146 (4): 238-43.

2-Ramsey G (2006) : Treating coagu-
lopathy in liver disease with
plasma transfusions or re-
combinant factor Vlla: an
evidence-based review
Best. Pract. Res. Clin. Hae-
matol., 19 (1): 113-26.

3- Grimaudo S, Craxi A, and Gen-
tile S (2005) : Prolonged
prothrombin time, Factor VII
and activated FVII levels in
chronic liver disease are
partly dependent on Factor
VIl gene polymorphisms.
Dig Liver Dis. 37 (6): 446-
50.



Tarek. A. Hafez et al ... 147

4- Burns C (2004) : Laboratory test-
ing in coagulation. In: Clini-
cal Laboratory Medicine.
1st edn McKenzie S (ed).
Upper Saddle River, NJ:
Prentice Hall.

5- Rempher K.J and Little J (2004) :
Assessment of red blood
cell and coagulation labora-
tory data. AACN. Clin. Is-
sues., 15 (4): 622-37.

6- Esmon CT (2004) : Interactions
between the innate immune
and blood coagulation sys-
tems. Trends. Immunol., 25
(10): 536-42.

7- Ware L.B, Bastarache J.A and
Wang L (2005) : Coagula-
tion and fibrinolysis in hu-
man acute lung injuryiNew
therapeutic targets? Keio. J.
Med., 54 (3): 142-149 .

8- Walker J.B and Nesheim M.E
(1999) The molecular
weights, mass distribution,
chain composition, and

structure of soluble fibrin
degradation products re-
leased from a fibrin clot per-
fused with plasmin. J. Biol.
Chem., 274 (8): 5201-12.

9- Lippi G, Mengoni A, and Manza-
to F (1998) : Plasma D-
dimer in the diagnosis of
deep vein thrombosis.
JAMA 280 (21): 1828-9.

10- Allam S (1990) : HCV leaming
guide, two decades of world
wide leadership in hepatitis
research and development
characteristics of NANB
hepatitis. HCV abbot diag-
nostics educational servic-
es. Section 3-16.

11- Clauss A (1957) : Rapid physio-
logical coagulation method
in determination of fibrino-
gen. Acta. Haematol., 17
(4): 237-46.

12- Preissner K.T (1990) : Biological
relevance of the protein C
system and laboratory diag-

MANSOURA MEDICAL JOURNAL




148

COAGULATION PROFILE IN CHRONIC LIVER DISEASES

nosis of protein C and pro-
tein S deficiencies. Clin Sci
(Lond). 78 (4): 351-64.

13- Eims M.J, Bunce |lH, and

Bundesen P.G (1986)
Rapid detection of cross-
linked fibrin degradation
products in plasma using
monoclonal antibody-
coated latex particles. Am.
J. Clin. Pathol., 85 (3): 360-
4,

14- Loeliger E.A, van den Besse-

laar A.M, and Lewis S.M
(1985) : Reliability and clin-
ical impact of the normaliza-
tion of the prothrombin
times in oral anticoagulant
control. Thromb Haemost.,
53 (1): 148-54.

15- Owen C.A.J, Bowie E.J.W and

Thompson J.H.J (1975) :
The diagnosis of bleeding
disorders. Boston: Little,
Brown & Company.

16-Gursoy S, Baskol M, and Torun

Vol. 39, No. 1 &2 Jan., & April, 2008

E (2005) : Importance of
anticoagulant proteins in
chronic liver diseases. Turk.
J. Gastroenterol., 16 (3):
129-133.

17- Ratnoff OD (1996) : Hemostatic

defects in liver and biliary
tract disease and disorders
of Vitamin K metabolism. In:
Ratnoff OD, Forbes CD,
(eds). Disorders of hemo-
stasis. Philadelphia: WB
Saunders; 422-442.

18- Bernardi F, Marchetti G, Pinotti

M, Arcieri P, Baronocini C
and Papacchini (1996) :
Factor VII gene polymor-
phisms contribute about
orie third of the FVII level
variation in plasma. Arteri-
oscle. Thromb. Vasc. Biol.,
16: 72-76.

19- Joist J.H and George J.N (2001)

Haemostatic abnormali-
ties in liver and renal dis-
ease. In: Colman RW,
HershJ, Marder VJ. Clowes



Tarek. A. Hafez et al ... 149

AW. George JN, (eds),
Haemostasis and thrombo-
sis. Basic principles and
clinical practice 4th edn,
Philadelphia: lippinincott
Williams & wilkins: 955-973.

20- Amitrano L and Guardascione

M.A (2002) : Coagulation
disorders in liver disease.
Semin. Liver. Dis., 22 (1):
83-96.

21- Omran S.A (1974) : Study of

some platelet functions in
hepatic schistosomiasis be-
fore and after different
modes of management.
MD. Thesis (Clin. Path.),

Cairo Univ.

22- Lisman T, Leebeek F.W and

Mosnier L.O (2001)
Thrombin-activatable fibri-
nolysis inhibitor deficiency
in cirrhosis is not associat-
ed with increased plasma
fibrinolysis. Gastroenterolo-
gy 121 (1): 131-9.

(1998) : Coagulopathy of
liver failure and Vitamin K
deficiency. In: Loscalzo J,
Schafer Al, (eds). Thrombo-
sis and hemorrhage. Balti-
more: Williams & Wilkins:
987-1004.

24. Arif S, Khan A.S, and Khan A.R

(2002) : Changes in fibrino-
gen level in liver cirrhosis. J.
Ayub. Med.Coll. Abbotta-
bad., 14 (2): 19-21.

25- Al-Ghumlas A.K, Abdel Gader

A.G and Al Faleh F.Z
(2005) : Haemostatic abnor-
malities in liver disease:
could some haemostatic
tests be useful as liver func-
tion tests? Blood. Coagul.
Fibrinolysis., 16 (5): 329-35.

26-Van Thiel D.H, George M and

Fareed J (2001) : Low lev-
els of thrombin activatable
fibrinolysis inhibitor (TAFI)
in patients with chronic liver
disease. Thromb. Hae-

23- Martinez J, and Barsigian C most., 85: 667-670 .

MANSOURA MEDICAL JOURNAL




150 COAGULATION PROFILE IN CHRONIC LIVER DISEASES
27. Colucci M, Binetti B.M and  28- Agarwal S, Joyner K.A Jr and

Branca M.G (2003) : Defi-
ciency of thrombin activata-
ble fibrinolysis inhibitor in
cirrhosis is associated with
increased plasma fibrinoly-
sis. Hepatology 38 (1): 230-
y 8

Vol, 39, No. 1 & 2 Jan., & April, 2008

Swaim M.W (2000) : Ascitis
fluid as a possible origin for
hyperfibrinolysis in ad-
vanced liver disease. Am. J.
Gastroentero., 95 (11):
3218-24.



Tarek. A. Hafez et al ... 151
A3t A (ol el (o p Y SWY "
Tola gl die dese - T dadls w3l

‘u2se damme SO - e JleS 4a

raagl 3lgad! dmyg dradall dggundl o liasS pasid

Slaludas g )il Jalge g pdll miliie g Aagaut! dics¥I (ns ()les lia
3303) o1 ($352 ()1 14D (o8 Ll plaisf (5T Al Wgw Lo Jadlod LS S5l
ST e AUS e JBD Lgilacling g LS ol pal O 53mat gl AT guead? A cuLEN
Wlo¥! 9o 2003l WiSI) a1 pa¥ et ) sl O]9 LiZGlate 8 duuall JSLALS
(7)) S g pual s

Ol pudl g pull J35T Jalge (o oS piduald (e )31 OLSH 92 s O
il pa i pudl YT (B Gl pdaus| G O s e 10?9 LD (8 AaSil
S

Ot} > (1092001 (0) (P2 Suad A1 O peid il Al () Camed| Bl
O] ol e . o (159599 a3 63 (g il | 3oiS 5T ¢ (i Mague gyl
AL ;i3S Ol pd il 00s pludniiu] 015 9 Liajll WS o) pel (pe Hgilay
gt o LiaiSI @uud (o8 Aualyuldl 6048 Sy | L ST Cailing (8 JMTES| diguis
Al Clie Bl @ AN O Lol Coouud « Byguail) dasls —cudat! LSS Acdall
3+(7) 03 uugpad! oS QLEIY (po (gilas (s o —: (L gaams (1) Lgie
ol T Jedl 5 s Cadi) (e (gilay (i pe Ao ganag i e YO JallS
e Y0 (pa (35555 plouio¥l (pe Uailis Ac gasme U] @5 A3ylielt

#1321 233 () oy Laydadl uad @ g padd S (vo p3 Yaw 0 231 @
9 Ot dag—iagy i (pa3g puldl A gt Jubas ((rng g pidl (pa) (il a GV g i

MANSOURA MEDICAL JOURNAL



152 COAGULATION PROFILE IN CHRONIC LIVER DISEASES

$3 ubid (B Al (nod Op Ve- Aoy die dado AL Crtn gt pisall
-(7) iSars 9pas
o | LD Covs gl
Ly Ao gare (B . (39 Gauue 5B ATle Adlian| WY 93 polas) -
- (7) it g pad| (SSTT LI
o2 nrglpaall g o> (A3 Sgiuwa (B Adle Ldlas] WY 43 polas) -
ST allS (i e A gae
S giag il (pa) y Al A guw Juae o8 dutle Aullas] WY Ol Baly)
ST S (i pe Ao game (o2 petd (53 9
o) 9 A Vg u s Juae Ot Adle Adilua o] AT O3 sl o A 3Me -
a3 (53 9 pud) Wguaw Jutas (i LIS o (ndwDlagiag )il
b33 sl g o (953 (s At Audlias] AT Sl Aalons] 235e -
9 opd) Wgiis Jubae 9> (e o Ale Adilas) AW O ducli 235~
a3 (539 (i Magag i) (pa) (4o JS 92> (9 (0 LULS
Wi Juias (oo JSg (g pal| (s e ddlias] AV O3 Ao 433e -
a3 53 9 ,(iDagag )il (pa) g pudi

t o) (e i

3 a3 (83 9 5w Magag il (pa) ypd| A g Julae (Sgtue (B 33031 O -
OSad 14T 9 oot Bl dasSpe (rom g pusdll g 2 (3953 (S9iuus (B ol
Adypdade Ao yd g oyl Sl e jolad o difeS SYYUT 00D pus s O
el I 1pBihe liad O (San Lot Huoral) A s 9 SYY I 00 O] LeS
g lal!

Vol. 39, No. 1 &2 Jan., & April, 2008



	COAGULATION PROFILE IN CHRONIC LIVER DISEASES
	Recommended Citation

	tmp.1672435083.pdf.rGO4m

