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SUMMARY

Advanced liver disease is commonly associated with both exaggerated fibrinolysis and with ascites. The aim of this study was to determine fibrinolytic activity in plasma and ascitic fluid (AF) of patients with liver cirrhosis and its correlation with some screening tests of coagulation “platelet count, prothrombin time & concentration (PT& PC),and activated partial thromboplastin time (aPTT)”, and severity of liver disease. Methods: Plasma from 15 cirrhotic patients without ascites (group I) and both plasma and ascitic fluid from 20 cirrhotic patients with ascites (group II), were evaluated for liver function tests, platelet count, PT& PC, aPTT, plasminogen, fibrinogen, and fibrin degradation products (FDPs). The levels of plasminogen, fibrinogen, and FDPs in plasma were compared with 12 apparently healthy age and sex matched controls, while their levels in ascitic fluid  in group II were compared with  those  in  ascitic fluid  from 8  non-cirrhotic  patients (congestive heart failure) with ascites (group III).

Results: Hyperfibrinolytic activity as reflected by depleted plasminogen and fibrinogen together with elevated FDPs levels was present in 18 patients out of 35 (51.4%). The mean levels of plasminogen and fibrinogen in plasma of all cirrhotic patients were significantly decreased, when compared to their levels in healthy control group . Also, plasma levels of plasminogen and fibrinogen in cirrhotic patients with ascites were significantly decreased when compared to non- ascitic cirrhotic patients (P<0.01 for both). The frequency of elevated FDPs in plasma was 80% in group I and 95% in group II versus 0% in healthy control (P<0.001 for both). 

The mean values of plasminogen and fibrinogen in ascitic fluid were significantly decreased in cirrhotic patients( group II) when compared to ascitic fluid in non-cirrhotic patients (group III) ( P<0.001 for each). The frequency of elevated FDPs in ascitic fluid of cirrhotic patients was 100% versus 0% in non- cirrhotic patients (P<0.001). FDP level in ascites was >20μg/ml in 100%  of cirrhotic patients, while  plasma level of the same patient was<5 in 5%, >5<20 in 40% and >20μg/ml in 55%. Hyperfibrinolysis was increased with the severity of the disease according to Child-Pugh classification and also increased in patients with clinically manifested bleeding. 

Plasminogen level in ascitic fluid was found to be positively correlated with  plasma plasminogen (r=0.760; P<0.001), plasma fibrinogen (r=0.534; P<0.001), platelet count (r=0.710; P<0.001), PC (r=0.616; P<0.001), while a negative correlation between plasminogen in ascitic fluid and both total bilirubin (r=-0.492; P<0.01), and aPTT(r=-0.504; P<0.01) was found in cirrhotic patients. 

Conclusion: Ascites may contribute to the exaggerated fibrinolysis in liver cirrhosis and may be partly responsible for the bleeding complications in cirrhosis.
INTRODUCTION

The liver plays a pivotal role in hemostasis by synthesizing most coagulation factors, coagulation inhibitors, fibrinolytic proteins, and their inhibitors. The reticuloendothelial system of the liver is responsible for clearing all activated clotting factors, the activation complexes of both coagulation and fibrinolysis, and the degradation products of fibrin and fibrinogen (Broohy et al., 1996).
Hepatic disease, particularly advanced hepatic disease is characterized by a severe coagulopathy confounded by a prominent fibrinolytic process and the laboratory manifestations of a disseminated intravascular coagulation (Mueller et al., 2002). The coexistence of these combined abnormalities of blood clotting and dissolution create considerable problems for the physicians caring for evaluating and treating patients with advanced liver disease (Youssef et al., 2003). This clinical problem varies from a bleeding disorder to a thrombotic disorder as a consequence of advanced liver disease (Van Thiel et al., 2004).

Hyperfibrinolysis is seen in patients with advanced chronic liver disease but not in patients with acute liver disease (Amitrano et al., 2002). The pathogenesis of hyperfibrinolysis in chronic liver diseases is not yet clearly defined. Studies have shown that it may involve delayed hepatic clearance of tissue plasminogen activator, and impaired synthesis of the inhibitors of plasminogen and plasmin; including plasminogen activator inhibitor 1and α2 antiplasmin (Huber et al., 1991). The hyperfibrinolytic state increases fibrin degradation products (FDP) at an accelerated pace, which further inhibits the formation of thrombin and polymerization of fibrin monomers (Hu et al., 2001). 

Because advanced liver disease is associated with both exaggerated fibrinolysis and with ascites, so that ascites fluid may play a role in causing fibrinolysis. Ascitic fluid in cases of liver cirrhosis is essentially an ultrafiltrate of plasma in patients with portal hypertension, often present in volumes that exceed total blood volume. Being derived from plasma, the fluid contains coagulation-relevant proteins, but in an environment where their action can not be well-regulated (Agarwal et al., 2000).  

Prior observations support ascites as a cause of systemic fibrinolysis. Serious derangement in coagulation follow peritoneovenous (LeeVeen) shunting. Such shunting which is venous reinfusion of ascites; causes laboratory abnormalities consistent with severe induced fibrinolysis (Stein et al., 1981).

The aim of this study was to determine the fibrinolytic activity in the plasma and ascitic fluid of patients with liver disease and its correlation with some screening tests of coagulation (platelet count, prothrombin time and concentration, activated partial thromboplastin time), and severity of the disease.
SUBJECTS AND METHODS

Thirty five males patients with liver cirrhosis were included in this study, aged from 40-60years.The patients were selected from the inpatients of Tropical and Gastroentrology Department, Assiut University  Hospitals and were diagnosed as liver cirrhosis based  on clinical and sonographic criteria.

Exclusion criteria were spontaneous bacterial peritonitis, tuberculous peritonitis, malignant ascites, GIT hemorrhage in previous 72 h, renal failure on hemodialysis, nephrotic syndrome, sepsis, pancreatitis, evidence of thromboembolic event and chylous ascitis. They were classified into 2 groups:

Group I: 15 cirrhotic patients without ascites. 

Group II: 20 cirrhotic patients with ascites. Also, patients were classified according to Child-Pugh classification into grade A (no=15),  grade B(no= 14), and grade C (no= 6). 

*Group III: Ascetic fluid samples from 8 non-cirrhotic patients with ascites (heart failure) were assayed for fibrinolytic activity compared with AF samples of liver cirrhosis patients in group II. 

 *Control group: Twelve age and sex matched healthy subjects.

All patients were subjected to clinical history taking and examination (especially for manifestation of bleeding in the form of bleeding gum, epistaxis and echymotic patches).  

Methods:

*10ml of venous blood was collected by clean venipuncture. 4.5 ml was added to 0.5 ml sodium citrate into siliconized tube, and rapidly centrifuged in cooling centrifuge to obtain platelet-poor plasma for tests of hemostasis. 3 ml was added to EDTA tube for complete blood counts. The remaining 2 ml was added to an empty tube to obtain serum for liver function tests. 

*Ascitic fluid was collected, during routine diagnostic or therapeutic paracentesis, in sodium citrate tube and centrifuged at 3500 revolutions per minute for 15 minutes and the supernatant was separated.

The following laboratory investigations were performed:

- Complete peripheral hemogram was performed on coulter Max-M (Coultronic France).

- Liver function tests were done by auto-analyzer Hitachi 911(Boehringer  Mannheim, 

     Germany).

- Determination of prothrombin time (PT) and concentration (PC) activated partial thromboplastin time (aPTT) (Dacie and Lewis, 2001).

-   Determination  of fibrin degradation product (FDP) by the use of latex particles coated with monoclonal antibodies to FDP. Kit was supplied from DIAGNOSTICA   STAGO.

- Assay of fibrinogen using the method of Clauss on the STart coagulometer and reported in g/L. Kit was supplied from DADE BEHRING.

- Determination of plasminogen (functional): The zymogen plasminogen was activated by streptokinase, and the resulting plasminogen-streptokinase complex (plasmin-like activity) was directed toward the chromogenic substrate supplied. Release of the chromophore p-nitroaniline is directly related to plasminogen concentration . Plasminogen is  reported as percentage of normal activity. Kit was supplied from DADE BEHRING.
Statistical analysis:


All data expressed as mean ± SD. Either the Chi-Square or Student’s t test  was used to compare frequencies or means. Relationships between variables were estimated by Pearson correlation coefficient. P value <0.05 was considered significant.

RESULTS
The results  of some coagulation screening tests of patients and control groups were illustrated in table I. Hyperfibrinolytic activity as reflected by depleted plasminogen and fibrinogen together with elevated FDP levels was present in 18 patients out of 35 (51.4%), 4 patients out of 15 in group I, 14 patients out of 20 in group II.

The mean levels of plasminogen and fibrinogen in plasma of group I (75.1 ±17 %; 2.1± 0.8 g/L), and (66.3 ± 8.9 %; 1.6 ± 0.4 g/L)  in group II, were significantly decreased, when compared to their levels in healthy control group  (101.5 ± 9.5 %; 2.9± 0.2 g/L) (P<0.001; P<0.05 in group I and P<0.001 for both in group II, respectively). Also, Plasminogen and fibrinogen in plasma of group II were significantly decreased when compared to group I (P<0.01 for both), table II.
The frequency of elevated FDP in plasma in group I was 80% (46.7%; >5<20 µg/ml and 33.3%; >20 µg/ml), and 95% in group II  (40%; >5<20 µg/ml and 55%; >20 µg/ml), versus 0% in control group  (P<0.001), figure 1.

The mean values of plasminogen (19.6 ± 11.1 %), and  fibrinogen (0.63 ± 0.2 g/L) in ascitic fluid were significantly decreased in group II when compared to AF in group III (101.4 ± 10.1%; 2.1± 0.1 g/L respectively, P<0.001 for each). The frequency of elevated FDP in AF of group II was 100% versus 0% in group III (P<0.001), table III. The results according to Child-Pugh classification were illustrated in table IV. Plasma and ascites parameters in cirrhotic patients  were illustrated in table V according to the presence or absence of bleeding (in the form of bleeding gum, epistaxis and echymosis) . We found hyperfibrinolysis was increased with the severity of the disease and also increased in patientes with clinically manifeste bleeding.
Correlation: the following significant correlations were detected in group II:

- Significant positive correlation between  plasminogen in ascites and each of plasma plasminogen,  plasma  fibrinogen, platelet  count  (fig.2-4),  fibrinogen  in  ascites (r=0.932; P<0.001) and PC (r=0.616; P<0.001).

-Significant  negative  correlation between  plasminogen  in  ascites  and  both  total Bilirubin (fig.5), and aPTT(r=-0.504 ; P<0.01).

Table (I): Some coagulation screening tests in plasma of cirrhotic patients and healthy control groups,   mean   ± SD.
	             Groups

Items
	Group I

(no=15)
	Group II

(no=20)
	  Control  

     group

   (no=12)
	         P-value

  IvsC          IIvsC        IvsII

	Platelet count ×109/L
	218.3±97.8
	144.6±54.2
	281.3±62.7
	  N.S
	<0.001
	<0.05

	PC (%)
	63.2 ± 22.3
	51.8 ± 17.7
	97.8 ± 2.9
	<0.05
	<0.001
	N.S

	aPTT (sec.)
	35.6 ± 6.4
	36.3 ± 7.4
	29.4 ± 1.7
	<0.01
	<0.01
	N.S


Table (II): Plasma levels of fibrinogen and plasminogen in cirrhotic patients 

and healthy control groups, mean ± SD.

	      Groups

Items
	Group I

(no=15)


	Group II

(no=20)
	Control group

(no=12)
	P-value

IvsC          IIvsC         IvsII

	Plasminogen (%)
	75.1 ± 17
	66.3 ± 8.9
	101.5 ± 9.5
	 <0.001
	<0.001
	<0.01

	Fibrinogen (g/L)
	2.1 ± 0.8
	1.6 ± 0.4
	2.9 ± 0.2
	<0.05
	<0.001
	<0.01


Table (III): Levels of some fibrinolytic parameters in ascitic fluid of cirrhotic patients versus non-cirrhotic (cardiac) patients, mean ± SD.
	                    Items 

Group
	Plasminogen

(%)


	Fibrinogen

(g/L)
	FDP(%of  patients)

<5µg/ml          >20 µg/ml

	Group II

(no=20)
	19.57 ± 11.1
	0.63 ± 0.2
	0%
	100%

	Group III

(no=8)
	101.4 ± 10.1
	2.1 ± 0.1
	100%
	0%

	P-value
	<0.001
	<0.001
	<0.001
	<0.001


Table (IV):Plasma and ascites parameters in cirrhotic patients classified according to Child-Pugh classification , (mean ± SD).

	                  Groups

Items
	Grade A

(no=15)
	Grade B

(no=14)
	Grade C

(no=6)
	         P-value

AvsB       AvsC        BvsC

	Platelet count
×109/L
	218.2 ± 97.7
	151.2 ± 63.5
	129.1± 15.9
	<0.05
	<0.05
	N.S

	PC (%)
	63.2 ± 22.3
	57.1 ± 18
	39.1 ± 8.3
	N.S
	<0.05
	<0.05

	Plasma plasminogen

(%)
	75.1 ± 17
	69.8 ± 6.6
	57.9 ± 8.1
	N.S
	<0.01
	<0.001

	Plasma fibrinogen

(g/L)
	2.2 ±  0.9 
	1.7 ± 0.4
	1.4 ± 0.3
	N.S
	<0.05
	N.S

	Ascitic plasminogen

(%)
	---------
	22.6 ± 11.8
	12.4 ± 3.4
	------
	-----
	<0.05


Table (V): Plasma and ascites parameters in cirrhotic patients according to the presence or absence of bleeding
	                  Groups

Items
	No bleeding

(no=19)
	With bleeding

(no=16)
	         P-value

	Platelet count  ×109/L
	211.2 ± 90.5
	120.7±27.9
	<0.05

	PC (%)
	61.2 ± 20.2
	41.3 ± 13.2
	<0.05

	Plasma plasminogen (%)
	73.7 ± 15
	59.2 ± 7.3
	<0.01

	Plasma fibrinogen (g/L)
	2.1 ±  0.7 
	1.5 ± 0.4
	<0.05

	Ascitic plasminogen (%)
	21.3±8.3
	13.7 ± 6.2
	<0.05


DISCUSSION  


The balance of the coagulation and fibrinolytic system in individuals with advanced live disease is frequently abnormal. The recognition of these abnormalities and their correction are essential for a normalization of the balance between hemostasis and bleeding (Van Thiel et al., 2004).


Hyperfibrinolysis was considered a common clinical presentation in patients with cirrhosis or liver failure. In this study, the mean levels of fibrinogen and  plasminogen in plasma were significantly decreased in all cirrhotic patients (group I and II) as compared to that of healthy controls, and in group II (cirrhosis with ascites) compared to group I. Also, the frequency of elevated FDP in plasma of group I was 80% and 95% in group II versus 0% in control group. Depleted plasminogen and fibrinogen together with elevated FDP levels may reflect a hyperfibrinolytic activity in cirrhotic patient (Hu et al., 2001).


The hyperfibrinolytic  activity  was present  in  18  out of 35 patients (51.4 %).

In previous studies, the incidence of hyperfibrinolysis varied from 19.5% to 93 % depending on severity of the underlying liver diseases  and techniques and criteria used for diagnosing hyperfibrinolysis (Steib et al.1994, Agarwal et al., 2000, Hu et al., 2001).



Whether hyperfibrinolysis is related to severity of the underlying liver disease remains controversial (Joist., 1999). In this study, hyperfibrinolysis was increased with the severity of the disease according to Child-Pugh classification as plasma fibrinogen and plasminogen mean levels were significantly lower in class C than in class A, and insignificantly lower in class B than in class A. Also, the frequency of elevated FDP  in plasma in group I (class A) was 80% while it was 95% in group II (class B+ C).  These  findings were supported by previous reports  (Hu et al,2001 and Cong et al., 2005) , but not supported by others (Violi et al.,1993 and Ho et al., 1999).


Accelerated fibrinolysis may enhance bleeding from mucous membranes and increase incidence of fatal bleeding (Amitrano et al., 2002). Yun et al (2004), found correlation between increased fibrinolytic activity in cirrhotic patients and increasing risk of bleeding.This is in agreement with our results. Thus, the measurement of these parameters would be useful to identify patients at higher risk of esophageal variceal bleeding.

In a previous study, Henderson et al (1980),  investigated  the relationships between protein compositions of plasma and ascites fluid. They found that ascites contains all proteins, over a broad molecular weight range, present in plasma.


In the present study, FDPs, fibrinogen, and plasminogen in non-cirrhotic ascites, were considered within normal levels if in plasma. Significant decrease in the levels of fibrinogen and plasminogen in the ascitic fluid of cirrhotic patients were found when compared to non cirrhotic patients. The elevation of ascitic FDP level was found in100% of cirrhotic patients, while non of the cardiac patients (non cirrhotic) showed ascitic FDP level above normal range. This indicated  that AF in cirrhotic patients has fibrinolytic activity that was not found in AF of non-cirrhotic patients. These findings were consistent with that reported by Toschi et al .,1993, and Agarwal et al., 2000 and they suggested that increased fibrinolytic activity was present in ascites fluid. 


Fibrinolysis can be either a primary process or a secondary process that is in response to certain clinical situations. Secondary elevations of FDP are seen after major surgery or recent trauma, during sepsis and as a manifestation of thromboembolic events (Collen et al., 1995). In the absence of secondary causes for fibrinolysis, as with these patients, elevated FDP is evidence for primary fibrinolysis in the setting of cirrhosis and ascitis.


FDP level in ascites was >20μg/ml in100%  of cirrhotic patients, while in plasma, this level was<5 in 5%, >5<20 in 40% and >20μg/ml in 55% in the same patient group. This findings may reflect that in some cirrhotic patients the activation of fibrinolysis exists in ascites while still not detected in plasma. This may explain why the introduction of a peritoneovenous shunt and reinfusion of concentrated ascitic fluid techniques have frequently been associated with disseminated intravascular coagulation and/or activation of fibrinolysis (Patrassi et al., 1985).



In patients with decompensated cirrhosis, up to 20 liters of ascites is resorbed daily into the central circulation via the thoracic duct. Ascites fluid, a derivative of plasma, accumulates within the abdominal cavity from transudative leakage out of cirrhotic liver. This fluid contains plasma proteins (including that participate in coagulation and fibrinolysis ) in a nonphysiolgical environment that as in a continuous turnover with plasma, relatively acellular and without exposure to endothelium. Because AF reenters the systemic circulation via the thoracic duct, via a natural peritoneovenous shunt,  ascites due to cirrhosis warrants serious consideration as a pathological fluid that contributes to systemic fibrinolytic activity found in cirrhotic patients with ascites. (Agarwral et al., 2000).  This may explain why the risk of bleeding in non cirrhotic is less than in cirrhotic for the same level of variceal pressure (El Atti et al., 1999).


In this study, Plasminogen level in ascitic fluid was found to be positively correlated with ascitic fluid fibrinogen, plasma plasminogen, plasma fibrinogen, platelet count, PC. Also, a negative correlation was observed between plasminogen in ascitic fluid and both total bilirubin and aPTT. This is in agreement with Toschi et al (1993), who reported a positive correlation between plasma and ascitic fluid plasminogen. Also, Hu et al (2001), found that hyperfibrinolytic activity was correlated with abnormal PT, PTT, fibrinogen level, platelet count and hyperbilirubinemia. 

 
In conclusion: Ascites  due to cirrhosis  could be  considered  as a pathological

fluid   that  play   a role  in systemic  fibrinolytic  activity. The increasing  fibrinolytic activity is parallel to the severity of liver cirrhosis. These patients are at high risk of bleeding complications, so adequate treatment for cirrhotic bleeding should not only correct the coagulation defects, but should also lower the increasing fibrinolytic activity.
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تغيرات التحلل الليفينى في البلازما و السائل الإستسقائى 
في مرضى التليف الكبدي 

مديحة محمد العطار - علا عبد الحليم عفيفي - وفاء تهامى الشريف- غادة مصطفى جلال - تغريد محمد كمال الدين

 أقسام طب المناطق الحارةوالجهاز الهضمى & الباثولوجيا الإكلينيكية بكلية طب جامعة أسيوط & وطب المناطق الحارةوالجهاز الهضمى بكلية طب جامعة جنوب الوادي  

عادة ما يكون مرض الكبد المتقدم مصحوبا بزيادة في التحلل الليفيني و بحدوث الاستسقاء. أجرى هذا البحث لتحديد النشاط الليفيني في كل من البلازما و السائل الاستسقائى في مرضى التليف الكبدي و علاقته ببعض الاختبارات الكشفية للتجلط الدموي والتحاليل الكيميائية.
و لقد تم اخذ عينات بلازما من 15 من مرضى التليف الكبدي بدون استسقاء" المجموعة الأولى", وكذلك عينات بلازما و السائل الاستسقائى من 20 مريض بالتليف الكبدي المصاحب بالاستسقاء" المجموعة الثانية".  و قد أجريت تحاليل وظائف الكبد, عدد الصفائح الدموية, زمن و تركيز البروثرومبين, زمن الثرومبوبلاستين الجزيئى النشط, البلازمينوجين, الفيبرينوجين, و منتجات التحلل الليفينى. و تم مقارنتها بالنتائج المماثلة للمجموعة الضابطة التي تتكون من اثني عشر شخصا من الأصحاء من نفس السن و الجنس. أما السائل الاستسقائى في المجموعة الثانية تم اختباره لمستوى البلازمينوجين, و الفيبرينوجين, ومنتجات التحلل الليفينى, و قورنت بمثيلاتها من ثمانية مرضى استسقاء لا تليفي ناتج عن هبوط القلب" المجموعة الثالثة". 

4%". التحلل الليفينى - والتىتحددت ينقصان البلازمينوجين والفيبرينوجين مع زيادة منتجات التحلل الليفينى _ وجدت في 18 مريض من مجموع 35 " 51.4%" . و لقد وجد إن هناك نقص ذو دلالة إحصائية في مستوى البلازمينوجين والفيبرينوجين في البلازما في المجموعة الأولى و الثانية مقارنة بالمجموعة الضابطة, وفى المجموعة الثانية عند مقارنتها بالمجموعة الأولى. نسبة زيادة منتجات التحلل الليفينى في المجموعة الأولى كانت 80% و في المجموعة الثانية كانت 95% بينما كانت 0% في المجموعة الضابطة.                                                           

في السائل الإستسقائى, اظهر متوسط مستوى البلازمينوجين و الفيبرينوجين انخفاض ذو دلالة إحصائية في المجموعة الثانية بمقارنتها بالمجموعة الثالثة. إما نسبة زيادة منتجات التحلل الليفينى فقد كانت 100% في المجموعة الثانية مقابل 0% في المجموعة الثالثة.                            

هذا و قد أظهرت الدراسة علاقة إيجابية ذات دلالة إحصائية بين البلازمينوجين في السائل الإستسقائى و كل من البلازمينوجين والفيبرينوجين و عدد الصفائح الدموية و تركيز البروثرومبين, وكذلك علاقة سلبية ذات دلالة إحصائية بين البلازمينوجين في السائل الإستسقائى و كل من نسبة البليروبين في الدم و زمن الثرومبوبلاستين الجزيئى النشط.                                        

من هذا البحث يمكن أن نستنتج إن الاستسقاء قد يتسبب في تفاقم زيادة التحلل الليفينى في مرضى التليف الكبدي ومن ثم في زيادة النزف كأحد مضاعفات هذا المرض.   
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