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Abstract 
Background: Liver cirrhosis is the most common cause of ascites. For cirrhotic ascites that does not 
respond to diuretics and salt restriction, large-volume paracentesis is an alternative option. Me-
thods: A retrospective cohort study of patients admitted to the Day care unit at King Abdulaziz Uni-
versity Hospital for therapeutic paracentesis of cirrhotic ascites was performed from March 
2013-April 2014. The demographic data and results, including the platelet count, hemoglobin level, 
prothrombin time (PT), international normalized ratio (INR), serum creatinine, serum albumin, and 
bilirubin levels, were recorded. We recorded all of the bleeding episodes. Results: We recorded 118 
admissions for 13 patients. Nine of them were male (69.2%), and the mean age was 58.6 ± 15.8 years. 
All patients had a Child-Pugh score of C. The platelet count was lower than normal for 78 admissions 
(66.1%), and the PT was prolonged for 99 admissions (84%). Three episodes of bleeding occurred in 
our cohort, all of which were mild and controlled by the local application of pressure. One patient 
required a platelet transfusion for severe thrombocytopenia, low platelets count was associated 
with elevated creatinine and low albumin levels (P = 0.014 and 0.003, respectively). Similarly, a 
prolonged PT was associated with low albumin, high bilirubin, low platelet, and high creatinine le-
vels (P = 0.013, < 0.001, = 0.006, and < 0.001, respectively). Conclusions: Large-volume paracentesis 
is associated with only a small risk of bleeding in patients with cirrhotic ascites, and a transfusion of 
fresh frozen plasma (FFP) and platelets is not needed for the majority of patients. 
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1. Introduction 
Liver cirrhosis is the most common cause of ascites [1]. The standard treatment for cirrhotic ascites is salt re-
striction and diuresis with spironolactone and furosemide [2] [3]. The diuretic dose is generally adjusted until an 
optimal response is achieved [2] [3]. However, many patients with cirrhotic ascites fail to respond to the maxi-
mum dose of diuretics and are classified as having refractory ascites [3]-[5]. In contrast, failure to optimize the 
dose of diuretics due to the side effects of the treatment is defined as diuretic intractable ascites [2]-[5]. The 
management of diuretic refractory and intractable cirrhotic ascites includes frequent therapeutic paracentesis 
(removing more than five liters of ascetic fluid), which can be continued until liver transplantation or the inser-
tion of a transjugular portosystemic shunt [2]-[5]. However, most patients with advanced liver cirrhosis have 
coagulation disorders due to hepatic dysfunction, platelet dysfunction and/or thrombocytopenia due to hyper-
splenism [6]-[8]. These factors are thought to place cirrhotic patients with therapeutic paracentesis, especially 
those with advanced cirrhosis at risk of bleeding [6] [7]. At King Abdulaziz University Hospital, we have fre-
quently discussed the need for fresh frozen plasma transfusions for cirrhotic patients undergoing ultra-
sound-guided therapeutic paracentesis with our radiologists. This study was conducted to determine whether 
abdominal paracentesis was related to bleeding episodes in patients with refractory cirrhotic ascites who were 
admitted to the day care unit for therapeutic paracentesis. 

2. Material and Methods 
This was a retrospective cohort study conducted from March 2013 to April 2014. Ethics committee approval 
was obtained for this study. 

The inclusion criteria consisted of patients with liver cirrhosis who were under the care of the hepatology de-
partment, had confirmed diuretic-refractory or intractable cirrhotic ascites and had been admitted to the day care 
unit at King Abdulaziz University Hospital Jeddah for therapeutic paracentesis (defined as the aspiration of five 
or more liters of ascetic fluid). For each liter of ascetic fluid removed, 10 g of intravenous human albumin was 
administered. 

We obtained the demographic data for each patient, including the age, sex, cause of liver disease and all re-
ported admissions during the study period. For each admission episode, we obtained data for the following pa-
rameters: hemoglobin level, platelet count, serum creatinine level, serum albumin level, prothrombin time (PT) 
and international normalized ratio (INR) (see Table 1 for normal ranges). Paracentesis was performed in all pa-
tients under ultrasound guidance. We recorded all of the bleeding episodes that developed during paracentesis. 

SPSS 22 was used for the statistical analyses. Descriptive statistics were obtained, and we performed a corre-
lation analysis to identify factors associated with low platelet counts and a multiple regression analysis to study 
the relationship of prolonged PT with other factors. 

3. Results 
The study included 118 admissions of 13 patients, nine males and four females. The mean age was 58.6 ± 15.8 
years. Hepatitis C was the most common cause of cirrhosis (present in four patients), followed by NAFLD and 
AIH (three patients each), and then Hepatitis B, bilharzia liver disease and hepatocellular carcinoma complicat-
ing hepatitis C (one patient each). All patients had advanced cirrhosis and were categorized as Child-Pugh class 
C. Three episodes (2.42%) of non-life-threatening bleeding occurred, all of which were controlled by the appli-
cation of pressure to the bleeding area and a blood transfusion. None of the episodes required hospital admission 
or consultation with a major inpatient department. For one episode, the procedure was postponed due to bleed-
ing and because the platelet count was 9. The patient underwent the rescheduled paracentesis after receiving a 
platelet transfusion. The mean serum albumin level, platelet count and hemoglobin level were low, and the mean 
serum PT and INR values were above the normal range (see Table 1). 

For 99 (84%) of the admissions, the PT was higher than normal (>4). Similarly, for 78 admissions (66.1%), 
the platelet count was below normal (<150), and it was below 100 in 54 admissions (45.8%). Moreover, the 
platelet count showed a significant inverse correlation with the serum creatinine and serum albumin levels 
(Pearson r = 265, P = 0.014 and Pearson r = 0.33, P = 0.003, respectively). In the multiple regression analysis, 
the following factors were found to be associated with a prolonged PT: thrombocytopenia, elevated serum crea-
tinine level, elevated bilirubin level and low albumin level (Table 2). None of the patients exhibited any major 
complications that required admission to a major care department. 
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Table 1. Results of the laboratory tests for all patients and the normal ranges.                                           

Lab test, normal range Minimum Maximum Mean Standard deviation 

HG, 12 - 15 g/dL 7 12 9.18 0.905 

Platelet count, 150 - 450 K/μL 9 294 106.8 48.23 

ALT, 30 - 65 U/L 10 75 19.32 9.239 

Total bilirubin, 0 - 17 μmol/L 3 98 13.47 16.456 

PT, 11 - 14 seconds 11 33 13.89 2.779 

INR 1 2 1.2 0.18 

Albumin, 35 - 50 g/L 10 33 21.92 5.125 

Urea, 2.4 - 6.4 mmol/L 3 17 8.00 3.191 

Creatinine, 53 - 115 μmol/L 54 323 115.20 39.675 

*PT: prothrombin time. **INR: international normalized ratio. 
 
Table 2. The results of the multiple regression analysis of factors associated with a prolonged prothrombin time.               

Model 
Non-standardized coefficients Standardized coefficients 

t P value 
B Std. Error Beta 

1 

(Constant) 14.042 1.941  7.234 0.000 

Hg −0.056 0.234 −0.017 −0.238 0.813 

Bilirubin 0.127 0.014 0.680 9.369 0.000 

Albumin −0.129 0.050 −0.200 −2.565 0.013 

Urea −0.145 0.108 −0.136 −1.343 0.185 

Creatinine 0.040 0.010 0.423 3.777 0.000 

Platelets −0.015 0.005 −0.220 −2.847 0.006 

a. Dependent Variable: PT. 

4. Discussion 
The major finding of this study is that in patients with advanced cirrhosis and severe coagulopathy, therapeutic 
paracentesis did not lead to a significant bleeding risk. In the majority of admission episodes, patients had a 
prolonged PT, placing them at possible risk of bleeding. This study shows that fresh frozen plasma (FFP) trans-
fusion can be safely deferred in these patients. Our present findings are consistent with those shown by Lin et al. 
[9]. The rate of bleeding in our cohort was low, with a rate similar to those shown by previous investigators 
[9]-[11]. These findings are relevant for avoiding unnecessary FFP and platelet transfusions in patients with ad-
vanced liver disease, which will help to avoid transfusion-related complications and volume overload [6] 
[12]-[14]. 

Coagulopathy in patients with advanced cirrhosis is due to several factors, including low vitamin K and vita-
min K-dependent factor levels, nutritional deficiencies, reduced synthesis of protein C and protein S, dysfibri-
nogenemia and enhanced fibrinolysis [8] [12] [14] [15]. Data regarding the transfusion of FFP, platelets and 
other hemostatic agents are limited, and unnecessary transfusions can sometimes induce thrombosis [8] [14] [15]. 
In addition, advanced liver cirrhosis is also associated with an increased risk of intravascular coagulopathy and 
thrombosis [8] [14] [15]. Significant hypotension can sometimes develop as a result of therapeutic paracentesis, 
but in our cohort, none of the patients developed significant hypotension related to the paracentesis or the 
bleeding episodes. This result was likely related to the infusion of human albumin into our patients to replace 
that lost volume during the removal of ascites [16] [17]. All patients in our cohort were discharged home in sta-
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ble condition after the procedure. These results are similar to the findings of several previous reports on the 
safety of large-volume paracentesis [16] [17]. The laboratory parameters of the cohort in this study reflect the 
advanced state of their liver disease and the need for liver transplantation [18]. In addition to the other benefits 
of avoiding an unnecessary transfusion, deferring transfusion during paracentesis may also prevent the devel-
opment of autoantibodies that could complicate future liver transplantation [19] [20]. 

5. Conclusion 
This report shows that therapeutic paracentesis for cirrhotic ascites is not associated with serious bleeding. This 
finding demonstrates that there is no need for routine transfusion of FFP and platelets before performing para-
centesis for cirrhotic patients.  
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