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Objective: The aim of the study was to investigate plasma D-dimer concentration 
in patients with liver cirrhosis with and without ascites and to evaluate the 
impact of ascites depletion on circulating plasma D-dimer levels. Methods: 

Sixty patients with liver cirrhosis were recruited and categorized into two groups: 
cirrhotic patients without ascites in group 1 (n=30) and patients with liver cirrhosis 
and ascites in group 2 (n=30). D-dimer levels were measured on day of admission, in 
patients with ascites D-dimer concentration levels were repeated measured after as-
cites resolution cofirmed by ultrasonography. Results: Mean D-dimer levels showed 
significant increase in cirrhotic patients decompensated by ascites (626,0±231,08 
μg/L) when compared with healthy controls (140,73±49,16 μg/L, p<0,001). There 
was also a statistically significant increase of mean D-dimer levels in patients with 
liver cirrhosis and no evidence of ascites (333,4±109,05 μg/L, p<0,001). In all patients 
after ascites resolution D-dimer levels showed significant reduction (437,66±130,47 
μg/L, p<0,05). Values of D-dimer levels achieved after abdominal paracenthesis 
(n=21) where still higher than those in patients without ascites (480,14±122,85 
μg/L, p=0,001). In cirrhotic patients treated with diuretic therapy (n=9) circulat-
ing D-dimer levels were not significantly different from those in cirrhotic patients 
without ascites (338,56±90,55 μg/L, p=0,96). Conclusion: The presence of ascites 
in patients with liver cirrhosis is associated with increased plasmatic fibrinolytic 
activity. Less aggressive ascites resolution therapy has an greater impact on reducing 
plasmatic fibrinolytic activity than achieved by abdominal paracenthesis. Key words: 
liver cirrhosis, ascites, D-dimer, hyperfibrinolysis, abdominal paracenthesis
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1. INTRODUCTION
Advanced liver disease is commonly 

associated with complex haemostatic 
defects that include impaired synthe-
sis of clotting factors and coagulation 
inhibitors in association with throm-
bocytpenia and platelets defects. In ad-
dition, liver cirrhosis is often accom-
panied by hyperfibrinolysis (1). D-di-

mer, a breakdown product of cross-
linked fibrin, is a marker of ongoing fi-
brin turnover and represent an accurate 
marker of fibrinolytic activity (2). Pre-
vious studies have suggested the pos-
sible role of ascites in the pathogenesis 
of increased fibrinolysis associated with 
liver failure (3, 4, 5).

The present study was designed to 
determine whether a significant incre-
ase in circulating D-dimer levels may 
be observed in patients with liver cirr-
hosis complicated by ascites supporting 
the hypothesis that advanced liver fa-
ilure is associated with a hyperfibrino-
lytic state and to evaluate the effect of 
ascites depletion on fibrinolytic activity.

2. MATeRIAL AND MeTHODS
Study Patients
From july 2007 to may 2009, we stu-

died sixty patients referred to the De-
partment of Gastroenterology and He-
patology of the Clinical Center Univer-
sitiy of Sarajevo for liver cirrhosis.

The study conformed to the ethical 
guidelines of the 1975 Declaration of 
Helsinki and was approved by the Ethi-
cal Committee of the Clinical Univer-
sity Center of Sarajevo. Informed con-
sent was taken from all patients who 
enrolled in the study.

All participants had screening abdo-
minal ultrasonography at the time of re-
cruitment into the study and proximal 
enodscopy was performed.

The patient group was divided into 
two groups. In the first group (n=30) 
patients with diagnosed liver cirrhosis 
and no signs of ascites were included. 
Group two (n=30) consisted of patients 
with liver cirrhosis complicated by as-
cites. The diagnosis of liver cirrhosis 
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was established either histologically 
or by typical clinical picture together 
with sonographic features consistent 
with cirrhosis and evidence of portal 
hypertension. Patients with liver cirr-
hosis were further classified as stage A, 
B or C according to the modified Child-
Pugh classification.

The aetiology of liver disease of the 
overall study group is summarized in 
Table 1.

D-dimer levels were obtained in 
all patients on day of admission to our 
department. Exclusion criteria were 
the following: history of deep venous 
thrombosis or portal vein thrombosis, 
current anticoagulation therapy, hepa-
tocellular carcinoma or other known 
malignancy.

Control group
A control group consisted of 30 he-

althy individulas with normal results 
of physical examination and laboratory 
blood findings were selected from the 
general public.

Blood collection and testing
Blood samples were collected by 

venipuncture directly into vacuum tu-
bes containing trisodium citrate. The 
blood samples tube were centrifuged at 
1.500 x g for 10 min at room tempera-
ture, the supernant plasma was remo-
ved. Plasma D-dimer was measured by 
a latex-enhanced, immunoturbidime-
tric test using a commercially available 
kit (Dade Behring, Marburg, Germany). 
The D-dimer concentration was expre-
ssed in μg/L.

Statistical analysis
All data are presented as mean ± 

standard deviation. Statistical analysis 
was performed using the Student t-test 
to compare the means of independent 
groups. For one-way analysis of vari-
ance ANOVA test was used to evalu-
ate difference between different groups. 
Correlations coefficient was evaluated 
by the Pearson’s test. A two tailed p-va-
lue below 0.05 was considered to indi-
cate statistical significance. Statistical 
analysis was performed using the sta-
tistical package SPSS 19.0.

3. ReSULTS
Basic epidemiological and clini-

cal characteristics of healthy controls 
(n=30) and patients with liver cirrho-
sis (n=60) are presented in Table 2. The 

age at the time of the study was signi-
ficantly higher among cirrhotic pati-
ents with ascites, whereas gender dis-
tribution was not significantly different 
across all groups. Mean platelet count 
were significantlay lower among pati-
ents with cirrhosis and ascites. Accor-
ding to the Pugh-Child classification 
patients of group 2 had more advanced 
liver disease.

The mean D-dimer levels showed 
significant increase in patients with 
liver cirrhosis decompensated by as-
cites (626,0±231,08 μg/L) when com-
pared with healthy controls (140,73 
±49.16 μg/L p<0,001). There 
was also a statistically signi-
ficant increase of mean D-di-
mer levels in patients with li-
ver cirrhosis and no evidence 
of ascites (333,4±109,05 μg/L) 
in comparison with normal 
controls (140,73±49.16 μg/L 
p<0,001). When we compared 
D-dimer mean values between 
patient group 1 and 2 , signifa-
cant higher values were found 
in group 2 (p<0.001) than in pa-
tient group 1.

In 70% (n=21) of patients in group 
2 resolution of ascites was obtained by 
abdominal paracenthesis, while in 30% 
(n=9) ascites resolution was achieved by 
conventional diuretic treatment. In all 
patients after disappearence of ascites, 
confirmed by ultrasosnography, mean 

D-dimer levels showed significant re-
duction (437,66±130,47 μg/L,) when 
compared with mean values before 
therapy (626,0±231,08 μg/L p<0,05). 
Mean values of D-dimer levels achie-
ved after abdominal paracenthesis 
where still higher than those in pati-
ents without ascites (480,14± 122,85 
μg/L, 333,4±109,05 p=0,001). In cirr-

hotic patients treated with diuretic 
therapy mean plasam D-dimer levels 
were not significantly different from 
those in cirrhotic patients without as-
cites (338,56±90,55 μg/L, 333,4±109,05 
p=0,96)(Figure 1).

When comparing mean D-dimer 
levels in all different study groups, si-
gnificant differences between all indi-
vidual groups were observed (p<0,001). 
Plasma D-dimer levels were also evalua-
ted with respect to the Child-Pugh class 
and no statistically significant correla-
tion between D-dimer levels and Child-
Pugh classification was found (Pearson 

ro= 0,100 p=0,613).

4. DISCUSSION
Elevated plasma values of D-dimer 

are frequently found in patients with 
liver cirrhosis with an higher incidence 
in decompensated disease [6]. The un-
derlying pathogenesis is still unclear 

Group 
1

Group 
2

Total

Chronic hepatitis 
B

10 8 18

Chronic hepatitis 
C

12 14 26

Alcohol 
consumption

5 7 12

Cryptogenic 3 1 4

Table 1. Aetiology of liver cirrhosis

Group 1 
Cirrhosis without 
ascites

Group 2
Cirrhosis with
ascites

Control p

n  30 30 30
Sex (M/F) 15/15 17/13 17/13 p=0,4135
Age (years)  43.4 ± 11.68  56.06 ± 9.99  40.17± 12.29 p<0.001
platelet count (x103/l) 213.37 ± 63.67 80.79 ± 63.67 292.78 ± 55.12 p<0.001
Child pugh A 9 (30%) 3 (10%)  
Child pugh B 17 (57%) 8 (27%)  
Child pugh C  4 (13%) 19 (63%)  

Table 2. Epidemiological, biochemical and clinical characteristics of healthy controls and patients 
with liver cirrhosis. Quantitative values are expressed as mean (SD)

9 
 

 
 
 
 
 
 
 
 
 
 
 

626

480.14

140.73

333.4 338.56

0

200

400

600

800

1000

control no ascites ascites after
paracenthesis

after diuretic th

D
-d

im
er

 (
m

ic
ro

g
r/

L
)

 
 
Figure 1. Mean D-dimer levels in the overall study group  
Numbers above the bar indicate mean D-dimer levels in μg/L 

Figure 1. Mean D-dimer levels in the overall study group. 
Numbers above the bar indicate mean D-dimer levels in μg/L
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and controversy still exists whether it 
is a primary phenomenon or induced 
secondary to coagulation activation and 
delayed hepatic clearance (7, 8).

A higher incidence of hyperfibri-
nolysis was found in cirrhotic patients 
suffering from bleeding tendency and 
these patient group seemed to have a 
higher risk of fatal haemorrhagic epi-
sodes [9,10]. In a large prospective study 
hyperfibrinolysis was proven to be the 
main predicitve marker of gastrointes-
tinal bleeding in decompensated cir-
rhotic patients (11).

In this study we aimed to investi-
gate the plasma D-dimer levels in cirr-
hotic patients with and without ascites 
as well as to evaluate the impact of as-
cites treatment either by paracenthesis 
or conventional diuretic therapy on cir-
culating D-dimer levels.

In the present study we found si-
gnificantly increased D-dimer levels 
in patients with liver cirrhosis compli-
cated by ascites when compared with 
healthy controls. These results are in 
agreement with that of Agarwal et al 
(5) who reported increased plasma D-
dimer values in 93% of cirrhotic pati-
ents with ascites. Increased levels of D-
dimer has been detected in ascitic fluid 
as well, suggesting that ascites reabsor-
ption into systemic circulation contri-
butes to hyperfibrinolytic state in pati-
ents with advanced liver disease [4,5]. 
This hypothesis is further underlined 
with our findings of significant decre-
ase of circulating D-dimer after asci-
tes depletion.

However, in our study in cirrho-
tics without ascites 71% showed D-di-
mer levels above the mean level of he-
althy controls. This percentage is higher 
than that reported of Agarwal et al [5] 
where elevated D-dimer levels were 
found only in 33% of cirrhotics wit-
hout ascites. This could be contributed 
to the higher number of patients with 
more advanced degree of liver damage 
included in our study group 2 (57% with 
Child-Pugh score B).

According to our results 21(70%) 
of cirrhotic patients with ascites (pati-
ent group 2) were treated by abdomi-
nal paracenthesis. Repeated D-dimer 
measurement after ascites resolution 
showed significant decrease in mean 
circulating D-dimer levels, but they 
were still higher than in patients who 
entered the study without ascites. This 
is in contrast to the findings of Spadaro 
et al (12) who reported of mean plasma 
D-dimer levels after ascites resolution 
returning to normal levels in half of 
the patients. We noted with much in-
terest that in patients who were trea-
ted with conventional diuretic therapy 
to obtain ascites resolution D-dimer 
showed a significant decrease to mean 
levels not differing from those without 
ascites suggesting that the mode of as-
cites resolution has an impact on fibri-
nolytic activity.

Another study proposed that the 
association between high circulating 
D-dimer levels and ascites might be 
due only to advanced liver impairment 
with portal hypertension and bacterial 
translocation (13). However, we were 
not able to prove correlation between 
hyperfibrinolysis and severity of liver 
disease according to Child-Pugh cla-
ssification.

5. CONCLUSION
On the basis of these findings we 

approve that in liver cirrhosis ascites 
counts to the main factors to be asso-
ciated with increased fibrinolytic acti-
vity and the underlying mechanism for 
these observation remains to be clari-
fied. Our data suggest that a less aggre-
ssive ascites resolution therapy has an 
greater impact on reducing plasmatic 
fibrinolytic activity than achieved by 
abdominal paracenthesis and this may 
have an impact on prevention of blee-
ding complications.

ReFeReNCeS
1. Francis RB Jr, Feinstein DI.Clinical signif-

icance of accelerated fibrinolysis in liver 
disease.Haemostasis. 1984; 14(6): 460-465.

2. Amitrano L, Guardascione MA, Brancac-
cio V, Balzano A. Coagulation disorders 
in liver disease. Semin Liver Dis. 2002 ; 
22(1): 83-96.

3. Patrassi GM, Sartori MT, Sgarabotto D, 
Sturniolo G, Boeri G, Girolami A. A DIC-
like picture on plasma and ascitic fluid of 
cirrhotic patients. Res Exp Med (Berl). 
1988; 188(5) :351-356.

4. Toschi V, Rocchini GM, Motta A, Fiorini 
GF, Cimminiello C,Violi F et al. The 
hyperfibrinolytic state of liver cirrho-
sis: possible pathogenetic role of asci-
tes. Biomed Pharmacother. 1993; 47: 
345-352.

5. Agarwal S, Joyner KA Jr, Swaim MW. 
Ascites fluid as a possible origin for hy-
perfibrinolysis in advanced liver disease. 
Am J Gastroenterol 2000. 95: 3218-3224.

6. Hu KQ, Yu AS, Tiyyagura L, Redeker AG, 
Reynolds TB. Hyperfibrinolytic activ-
ity in hospitalized cirrhotic patients in 
a referral liver unit. Am J Gastroenterol. 
2001 ; 96(5): 1581-1586.

7. Car JM. Disseminated intravascular co-
agulation in cirrhosis.Hepatology. 1989; 
10: 103-110

8. V i o l i  F,  F e r r o  D,  B a s i l i  S ,  e t 
al.Hyperfibrinolysis resulting from 
clotting activation in patients with dif-
ferent degree of cirrhosis.Hepatology. 
1993; 17: 78-83

9. Steib A, Gengenwin N, Freys G, Boud-
jema K, Levy S, Otteni JC. Predictive 
factors of hyperfibrinolytic activity dur-
ing liver transplantation in cirrhotic pa-
tients.Br J Anaesth. 1994; 73(5): 645-648.

10. Violi F, Alessandri C, Ferro D, Saliola 
M, Cordova C, Musca A, Balsano F. In-
terrelation between factor VII, prekalli-
krein, and hyperfibrinolysis in advanced 
cirrhosis.J Clin Pathol. 1989; 42(12): 
1246-1249.

11. Violi F, Basili S, Ferro D, Quintarelli C, 
Alessandril C, Cordova C. Association 
between high values of D-dimer and tis-
sue-plasminogen activator activity and 
first gastrointestinal bleeding in cirrhotic 
patients. CALC Group.Thromb Haemost. 
1996; 76(2): 177-183.

12. Spadaro A, Tortorella V, Morace C, For-
tiguerra A, Composto P, Bonfiglio C et 
al. High circulating D-dimers are associ-
ated with ascites and hepatocellular car-
cinoma in liver cirrhosis. World J Gastro-
enterol. 2008; 14(10): 1549-1552.

13. Piscaglia F, Donati G, Giannini R, 
Bolondi L. Liver cirrhosis, ascites, and 
hyperfibrinolysis. Am J Gastroenterol.  
2001; 96: 3222.


