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Abstract: Ascites is one of the most common presentation in patient with liver diseases, especially in patients 

with cirrhosis of liver .Alcohol is one of the most common cause for the cirrhosis of liver. Serum ascites albumin 

gradient is very useful in differentiating the cause of ascites is due to portal hypertension or not. SAAG is one of 

the easy method to find out whether the ascites is due to portal hypertension or not by simply doing ascitic fluid 

analysis. Aim of the study: to study about the correlation between SAAG and the gradient of ascites and its 

change with diuretic therapy and its relation with ascitic fluid total protein.                    

Methods and study: newly diagnosed patients with ascites, who was not on diuretic therapy  were selected . 

ascitic fluid analysis were send along with serum albumin. SAAG value had been calculated and its relation 

with all aspects were studied. SAAG had been calculated before and after diuretic therapy and studied.                                                                     

Result: most of the patient came under high gradient as cites and had persistant high gradient even after 

diuretic therapy. Diuretic therapy did not produce any significant change in SAAG in the study population. The 

effect of diuretic therapy on Ascitic Fluid Total Protein had been studied and showed its not a good indicator of 

cirrhotic ascites especially after diuretic therapy.   

                                     

I. Introduction 
Cirrhosis of liver is one of the most common disease in our city. The most common cause for the 

cirrhosis is alcohol. Ascites is the most common presentation of the patients with cirrhosis . ascites is fluid 

collection in the peritoneal cavity because of disease in the liver,kidney and heart and some other rare causes 

also there. Ascites is due to hypoproteinemia because of protein loss due to some disease involving liver and 

kidney. Portal hypertension due to cirrhosis of liver is one of the most common cause for ascites.   From the 

analysis of ascitic fluid by its biochemical analysis, cell count, cytology, differential count, Gram stain and 

culture and sensitivity, various causes of ascites can be identified. One of the most important is calculating 

serum ascites albumin gradient, by SAAG value we can differentiate whether ascites this due to portal 

hypertension or not. Here in our study SAAG value is analysed in various aspect with respect to change with 

diuretic therapy,whether the diuretic therapy affects the Ascitic Fluid Total Protein (AFTP). Whether the cause 

of ascites is due to portal hypertension by using SAAG value.whether the patient having high or low gradiant 

ascites, which is most common all have been studied in the following study. The study conducted in the 

Chengalpet Medical College and Hospital, Chengalpettu, Tamil nadu.                       

 

II. Aim Of The Study 
1.To to calculate serum ascites albumin gradient in various cases of cirrhotic ascites. 

2.To check whether cirrhotics with ascites always had a high gradient ascites without exception. 

3.If there is exception to find out the percentage of it 

4.To find out the effect of diuretic therapy on ascitic fluid total protein(AFTP) in cirrhotic ascites. 

5.To fine out the effect of diuretic therapy on serum ascites albumin gradient in cirrhotic ascites. 

 

Selection of patients: 

This study was conducted in Chengalpet Medical College and Hospital,Chengalpettu  between  January 2017 to 

April 2017. Patients with cirrhosis and ascites admitted in Medicine wards were selected and included in the 

study.  

 

Inclusion criteria: 

The patients selected are newly detected ascites patients who were not given any diuretic therapy 

previously. 
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Exclusion criteria: 

The patients with ascites who is already on diuretic therapy. 

Those who didn’t give consent. 

                                     

III. Methodology 
Serum and ascitic  fluid were collected simultaneously (maximum interval of 5 minutes) and personally 

handed over to the laboratory. They were tested for albumin and total protein concentration in both serum and 

ascitic fluid,manual cell count , differential count, malignant cells, cultures and smear study for both acid fast 

and Grams stain. Biuret test was used for the estimation of total protein and albumin by the bromocresol green 

(BCG) dye method in semiautomated analyser . SAAG was calculated. Portal hypertension was diagnosed with 

clinical features of splenomegaly, collateral blood vessels and caput medusa if present. In the study population 

esophageal varices seen in OGD scopy were taken as indirect evidence of portal hypertension. USG abdomen 

was done for all patients and the coarse heterogenous echotexture of liver was taken as direct evidence of 

cirrhosis. Splenomegaly and portal vein diameter more than 1.3 cm was taken as indirect evidence of portal 

hypertension. All the patients were given Tab.Frusemide 40 mg OD and Tab. Spironolactone 100 mg OD for 7 

days. Response to therapy was identified clinically by daily measurement of urine output,body weight and 

abdominal girth. Repeat serum and ascitic fluid albumin analysis were done after 7 days and gradient 

determined again. 

                                 

IV. Results And Data Analysis 
The serum ascites albumin gradient (SAAG) was determined in all cases of cirrhotic ascites. 

 

Out of 60 patients , 31 were females and 29 were males. 

 
 

Age Distribution 
Age Group  Number of Patients  Percentage 

10-20 1 1.6% 

21-30 2 3.2% 

31-40 13 21.66% 

41-50 20 33.33% 

51-60  19 31.66% 

61-70 4 6.66% 

>70  1 1.6% 

        

52 out of 60 patients (86.67%) were between 30 and 60 years. Only 1 patient (1.6%) was below 20 

years , 2 patients (3.2%) were between 21-30, 13 patients (21.66%) were between 31-40. 20 patients (33.33%) 

were between 41-50, 19 patients (31.66%) were between 51-60, 4 patients (6.66%) were between 61-70 and 1 

patient (1.6%) was more than 70 years of age. 

FEMALE

MALE
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Oesophageal Varices On Ogd Scopy 

 

 

 

 

    

OGD scopy was done for all sixty patients . Oesophageal varices were observed . Out of 60 patients 12 

patients (20%) showed grade I varices, 34 patients (56.66%) showed grade II varices , 14 patients (23.33%) 

showed grade III varices, and none showed grade IV varices . 

                                    

Usg Abdomen 
USG Abdomen  Number of Patients  Percentage 

With Hepatosplenomegaly 12 20 

With Hepatomegaly 11 18.33 

With splenomegaly 37 61.66 

 

         USG abdomen was done for all the sixty patients . 12 patients (20%) had hepatosplenomegaly, 11 patients 

(18.33%) had hepatomegaly alone and 37 patients (61.66%) had splenomegaly with contracted liver. All the 60 

patients had ascites. Out of the 60 patients , 56 (93.34%) had SAAG more than 1.1 g/dl and hence came under 

high gradient ascites. This is concordant with Runyon series when there was 96.7% accuracy in categorising a 

cirrhotic ascites as high gradient. During treatment the urine output increased and body weight and abdominal 

girth decreased. Patients were observed for 1 week. 

                   

Decrease In Body Weight 
Body weight Number of patients  Percentage 

<3 kg 12 20 

3-7 kg 48 80 

.7 kg  0 0 

  

        Out of 60 patients, 12 patients (20%) showed a decrease in body weight of <3 kg, 48 patients (80%) 

showed a decreased in body weight of 3-7 kg and none showed a body weight fall more than 7 kg 

             

Decrease In Abdominal Circumference 
Abdominal circumference Number of patients Percentage 

<3 cm 11 18.33 

3-7 cm 49 82.66 

>7 cm 0 0 

  

Out of 60 patients, 11 patients (18.33%) showed a decrease in abdominal circumference of <3 cm, 49 

patients (81.66%) showed a decrease in abdominal circumference of 3-7 cm and none s howed a decrease in 

abdominal circumference of >7 cm . 
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Grade Number of patients  Percentage 

I 12 20 

II 34 56.66 

III 14 23.33 
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       None of the patients had jaundice, hematemesis, malena, hydrothorax, hepatorenal syndrome or hepatic 

encephalopathy at the time of initiation of therapy or during treatment. 56 out of 56 patients had high gradient 

ascites even after diuretic therapy. This is concordant with Runyon series where he derived that diuretic therapy 

did not change a high gradient ascites.  

                        

Incidence Of High Gradient Ascites In Cirrhosis 

 
 

 

The effect of diuretic therapy on Ascitic Fluid Total Protein (AFTP) was studied. The mean AFTP 

before diuretic therapy was 1.621 gm/dl. After diuretic therapy the mean ascitic fluid total protein (AFTP) 

increased to 2.623 gm/dl. This is in comparison with the studies by Runyon where AFTP values were 1.44 and 

2.33 gm/dl before and after diuretic therapy. 

Diuretic therapy did not produce any significant change in SAAG in the study population. Even though 

there was an increase in ascitic fluid albumin concentration there was a proportionate increase in serum albumin 

concentration and hence no change. The average SAAG values in the study population before and after dieresis 

were 1.6433 gm/dl and 1.633 gm/dl respectively. This is in comparison with 1.81 gm/dl and 1.83 gm/dl of 

Runyon series. 

 

V. Conclusion 
The serum ascites albumin gradient was determined in all cases of cirrhotic ascites. 

Out of 60 patients 31 were females and 29 were males.52 out of 60 patients (86.67%) were between 30 

and 60 years.Out of the 60 patients 56 had SAAG,more than 1.1 g/dL and hence came under high gradient 

ascites constituting a percentage of 93.34 All the 56 patients had high gradient ascites even after diuretic 

therapy. The effect of diuretic therapy on Ascitic Fluid Total Protein (AFTP) was studied. The mean AFTP 

before diuretic therapy was 1.621 g/dl . After diuretic therapy the AFTP increased to 2.623 g/dl.  Diuretic 

therapy did not produce any significant change in SAAG I the study population. Even though there was an 

increase in asciticfluid albumin concentration there was a proportionate increase in serum albumin concentration 

and hence no change. The average SAAG values in the study population before and after diuresis were 1.6433 

g/dl and 1.633g/dl respectively. herefore AFTP is not a good indicator of cirrhotic ascites especially after 

diuretic therapy Response to diuretic therapy in cirrhotic ascites using combination of diuretics is stated to be 

about 90% with about 10% becoming refractory. In the study population all the patients responded to diuretic 

therapy. 
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