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Abstract: 

Background: We conducted a study to assess the effectiveness of Serum Ascites Albumin 

Gradient (SAAG) and Ascitic Fluid Total Protein (AFTP) in differentiating between ascites 

caused by portal hypertension and non-portal hypertension factors. 

Methods: This analytical study took place within a hospital setting, specifically among patients 

admitted to the medicine wards and ICU of a tertiary care hospital. The investigation spanned 

a 12-month period, running from January 2022 to December 2022. The study delved into the 

examination of 100 cases of ascites, thoroughly scrutinizing clinical signs and symptoms, 

ascites classification, and the correlation between Serum Ascites Albumin Gradient (SAAG) 

and Ascitic Fluid Total Protein (AFTP) levels in ascitic fluid. 

Results: The mean age of the patients was 53.41 ± 9.65 years. Out of 100 patients 75% were 

males. The majority of patients presented with abdominal distension; 94 (94%) cases followed 

by swelling of limbs in 72 (72%). Most common sign was ascites seen in all cases (100%), 

followed by splenomegaly in 66 cases (66%) and pedal oedema in 58 cases (58%). We had 16 

cases with SAAG of <1.1 gm% (16%) and we had 84 cases with SAAG of ≥1.1 gm% (84%). 
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It was observed that majority of patients with SAAG ≥1.1 gm% had portal hypertension related 

ascites with statistically significant relation. (P<0.001)  

The sensitivity, specificity and accuracy of SAAG was 97.3%, 53.85% and 86% respectively. 

On comparison, we found that the SAAG had better sensitivity, specificity of and accuracy to 

diagnose it as compared to AFTP. 

Conclusion: The results of our investigation indicate that the Serum Ascites Albumin Gradient 

(SAAG) is a dependable predictor for ascites linked to portal hypertension. Specifically, a 

SAAG value equal to or exceeding 1.1 gm% exhibits better sensitivity and accuracy in 

comparison to Ascitic Fluid Total Protein (AFTP). 

Keywords: Ascites, Ascitic Fluid Total Protein (AFTP), Portal Hypertension, Non-Portal 

Hypertension, Serum - Ascites Albumin Gradient (SAAG). 

Introduction: 

Ascites is defined by the accumulation of fluid in the peritoneal cavity. A comprehensive 

examination of medical history and clinical findings provides valuable information about the 

root causes of ascites. While some cases can be linked to peritoneal issues not associated with 

portal hypertension, more than 80% are connected to portal hypertension, primarily arising 

from cirrhosis. The importance of this categorization lies in the fundamental variations in the 

strategies for assessment and treatment tailored to each specific group. [1] 

Historically, ascites related to portal hypertension was often differentiated from non-portal 

hypertension causes by determining if the fluid is transudative or exudative. The premise was 

that in portal hypertension, protein-poor ascitic fluid transudes from the regular peritoneal 

surface, while in ascites linked to peritoneal diseases, protein-rich ascitic fluid exudes from the 

peritoneal surface. Ascitic fluid is considered a transudate if the Ascitic Fluid Total Protein 

(AFTP) is less than 2.5g/dl.  [2] 

Ascites can arise from portal hypertension, such as in cirrhosis, or from conditions affecting 

the peritoneum independent of portal hypertension, like tubercular peritonitis or peritoneal 

carcinomatosis. The underlying mechanisms of ascitic fluid formation remain unclear, and the 

conventional classification based on Ascitic Fluid Total Protein (AFTP) into exudative and 

transudative ascites does not provide a complete understanding of the pathophysiology. [3] 

Clinical situations have made it difficult, particularly in cases of cardiac ascites, malignant 

ascites, and mixed ascites, such as cirrhotic patients with spontaneous bacterial peritonitis, 

cirrhotic patients receiving prolonged diuretic therapy, and ascites in the abdomen. In order to 

categorise ascites into two groups, a new method called SAAG [Serum Ascites Albumin 

Gradient] has been created – High SAAG ascites with SAAG ≥1.1 g/dl in cases with the portal 

hypertension and the Low SAAG ascites with SAAG <1.1 g/dl in cases with ascites, that is 

unrelated to portal hypertension. [3-5] 

SAAG indicates the oncotic pressure exerted by serum albumin on ascitic fluid, precisely 

representing the substantial hydrostatic pressure difference between the portal bed and ascitic 
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fluid. Consequently, the disparity in albumin concentrations between serum and ascitic fluid 

directly corresponds to portal pressure. [6,7] 

The SAAG classification is highly physiological and aligns effectively with the pathogenesis, 

even in cases involving diuretic use, cardiac ascites, and mixed ascites. Numerous studies have 

demonstrated the superior efficacy of SAAG over the transudate-exudate concept for 

categorizing ascites. [8-10] 

Currently, there is an increasing incidence of ascites related to malignancies, posing challenges 

in diagnosis through routine ascitic fluid analysis. While SAAG effectively distinguishes 

ascites caused by portal hypertension from other origins, it falls short in discriminating between 

malignant ascites and tuberculous ascites, as both exhibit a low SAAG (<1.1 gm%). [11] 

The sensitivity of fluid cytology for detecting malignancy is relatively low, given the challenge 

in distinguishing between reactive atypical mesothelial cells and actual malignant cells. [12, 

13] 

Therefore, this research was undertaken to examine the Serum Ascites Albumin Gradient 

(SAAG) and Ascitic Fluid Total Protein (AFTP) in instances of portal hypertension and non-

portal hypertension ascites. The goal was to assess how well SAAG and AFTP could 

differentiate between ascites associated with portal hypertension and ascites that had no 

connection to portal hypertension. 

Methodology: 

This was a single centre hospital-based cross-sectional study conducted in patients admitted to 

the tertiary hospital under surgical wards and ICU over a period of 12 months from January 

2023 to December 2023. The sample size was 100 cases.  

According to Shankar Suman et al, [14] the sensitivity of SAAG is 94% and specificity is 90%. 

The sensitivity of AFTP is 78% and specificity is 50%. The prevalence of ascites in case of 

cirrhosis is 50%. Hence, we chose- 

p= 50% 

z= standard constant value at 95 CI=1.96 Sensitivity=94%. 

d=absolute precision=0.07 

N ≥ Z2 Sensitivity (1- Sensitivity) /d2 P 

N =1.96*1.96*0.94*(1-0.94)/0.07*0.07*0.5 

Thus, 

Sample Size = N = 88 

Rounding it up to 100, so we included a total of 100 cases in our study. 
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Patients visiting our Hospital, A tertiary care hospital and a teaching institute were studied. The 

study included individuals aged 18 years and above, diagnosed with ascites through ultrasound, 

who provided written informed consent. Exclusions comprised patients with hepatic 

encephalopathy, acute gastrointestinal bleeding, and those with abdominal blunt injuries. A 

total of 100 ascites patients underwent comprehensive history-taking, thorough clinical 

examinations, and detailed investigations. Ethical clearance for the study was taken from 

institutional ethical committee after discussion of the study protocol with committee. 

Statistical Analysis: 

Information was gathered through a semi-structured pre-tested questionnaire, and data entry 

was carried out using Microsoft Excel. The data is presented using frequencies, percentages, 

charts, and graphs. For quantitative variables, the mean and standard deviation are provided. 

Statistical analyses were performed using SPSS software version 21, applying appropriate tests 

such as the Chi-square test for association and the student’s t-test for comparisons where 

relevant. Other statistical tests were employed as dictated by the study's needs. A significance 

level of p < 0.05 was considered statistically significant. 

Observations and Results: 

100 cases of ascites were studied in detail. It was observed that majority of patients were in age 

group 51-60 years (39%) followed by 41-50 years (29%). More than 60 years were 19 cases 

(19%) and rest were 31 to 40 years (13%), 3 cases were less than 25 years (3%). The mean age 

of the patients was 52.1 ± 9.76 years. Out of 90 patients 78% were males and 22% females.  

Table 1: Distribution of patients according to Clinical features: Symptoms & Signs: 

Clinical features: 

Symptoms 
No. of Patients (n=100) Percentage* 

Abdominal distension 94 94% 

Alcoholic  64 64% 

Swelling of limbs 59 59% 

Breathlessness 49 49% 

Jaundice 34 34% 

Fever  24 24% 

H/O Blood transfusion  19 19% 

Signs 

Ascites  100 100% 

Splenomegaly  64 64% 

Pedal Oedema  61 61% 
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Pallor  52 52% 

Icterus  49 49% 

Hepatomegaly  34 34% 

*(Multiple Responses Present) 

The provided table 1 outlines the distribution of patients based on clinical symptoms and signs. 

It was noted that the majority of cases, specifically 94%, exhibited abdominal distension, 

followed by swelling of limbs in 59% and breathlessness in 49%. A predominant portion of the 

patients, comprising 64%, were identified as chronic alcoholics. 

The most prevalent sign observed was ascites, evident in all cases (100%), followed by 

splenomegaly in 64 cases (64%), pedal edema in 61 cases (61%), pallor in 52 cases (52%), 

jaundice in 49 cases (49%), and hepatomegaly in 34 cases (34%). 

Out of the total 100 cases, 74 exhibited ascites related to portal hypertension (74%), while the 

remaining 26 cases did not involve portal hypertension (26%). The distribution of study 

participants showed a significant difference between those with and without portal 

hypertension-related ascites (p < 0.0001). 

 

Fig 1. Distribution of cases according to portal hypertension related ascites 

 

We observed that 92 cases survived after treatment (92%) while the rest 8 died (8%). 

Significant difference was seen in the outcome of the study participants (p<0.001). 

SAAG was studied in the study participants, we had 16 cases with SAAG of <1.1 gm% (16%) 

and we had 84 cases with SAAG of ≥1.1 gm% (84%). Significant difference was seen in the 
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distribution of the study participants with the SAAG values <1.1 gm% and ≥1.1 gm% 

(p<0.001). 

Table 2: Relation of SAAG and portal hypertension related ascites 

SAAG 
Portal hypertension 

related ascites 

Non-portal hypertension 

related ascites 
P value 

≥1.1 gm% 72 12 

<0.0001 (S) <1.1 gm% 02 14 

Total 74 26 

The provided table 2 illustrates the association between SAAG and portal hypertension-related 

ascites. It was noted that a significant majority of patients, specifically 72 out of 74 individuals, 

with SAAG ≥1.1 gm%, had ascites related to portal hypertension, showing a statistically 

significant relationship (P < 0.001). The sensitivity, specificity, and accuracy of SAAG were 

97.3%, 53.85%, and 86%, respectively. The positive predictive value of SAAG was 85.71%, 

and the negative predictive value of SAAG was 87.5%. 

Discussion: 

Ascites, a potentially fatal condition with various underlying causes, poses a significant 

challenge in medical practice worldwide. Early detection is crucial for effective management 

and prevention of complications. This cross-sectional study conducted at a tertiary institution 

aimed to assess serum ascites albumin gradient (SAAG) and ascitic fluid total protein (AFTP) 

levels in patients with portal hypertension and non-portal hypertension-related ascites. 

In our study, 100 cases of ascites were evaluated in detail. It was observed that majority of 

patients were in age group 51-60 years (39%) followed by 41-50 years (29%). More than 60 

years were 19 cases (19%) and rest were 31 to 40 years (13%), 3 cases were less than 25 years 

(3%). The mean age of the patients was 52.1 ± 9.76 years. Out of 90 patients 78% were males 

and 22% females.  

Rinku Joshi et al [15] studied clinical profile of ascites observed mean age of the patients 

studied was 54.89 ± 12.99 years with the minimum being 16 years and maximum being 82 

years. This finding was similar to present study.  Nakhale BD et al [16] in a study on clinical 

profile and comparison of SAAG with ascites fluid total protein (AFTP) in cases of ascites 

observed 74% were male and 26% were female.  

We observed that the majority of cases, specifically 94%, exhibited abdominal distension, 

followed by swelling of limbs in 59% and breathlessness in 49%. A predominant portion of the 

patients, comprising 64%, were identified as chronic alcoholics. The most prevalent sign 

observed was ascites, evident in all cases (100%), followed by splenomegaly in 64 cases (64%), 

pedal edema in 61 cases (61%). 
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Nakhale BD et al [16] observed majority of patients had abdominal distension (100%), dyspnea 

(58%) abdominal pain (35%), 15 cases had altered consciousness (encephalopathy), 8 cases 

presented with hematemesis. Icterus was present in 30 cases and edema feet in 38. Fever was 

present in 10 (16%) cases.  

Out of the total 100 cases, 74 exhibited ascites related to portal hypertension (74%), while the 

remaining 26 cases did not involve portal hypertension (26%). The distribution of study 

participants showed a significant difference between those with and without portal 

hypertension-related ascites (p < 0.0001). 

Nakhale BD et al [16] in a study on clinical profile and comparison of SAAG with ascites fluid 

total protein (AFTP) in cases of ascites observed 78% patients with portal hypertension with 

ascites.  Shanker Suman et al [14] in a study on ascites by estimating Serum Ascites Albumin 

Gradient (SAAG) and Serum Ascites Cholesterol Gradient (SACG) observed out of 100 

patients of ascites, 72 (72%) had portal hypertension related ascites and 28 (28%) had non- 

portal-hypertension related ascites. This finding was in accordance to present study. AK Seth 

et al [17] in a study on diagnostic accuracy of serum ascites albumin gradient observed majority 

of the study subjects were with portal hypertension related ascites. (94.28%) 

We observed that 92 cases survived after treatment (92%) while the rest 8 died (8%). 

Significant difference was seen in the outcome of the study participants (p<0.001). 

Touhidur Rahman et al [18] in a study on outcome of the patients with ascites observed 9% 

patients of this study died during hospital stay, this is in accordance to our study. 

SAAG was studied in the study participants, we had 16 cases with SAAG of <1.1 gm% (16%) 

and we had 84 cases with SAAG of ≥1.1 gm% (84%).  

We observed that a significant majority of patients, specifically 72 out of 74 individuals, with 

SAAG ≥1.1 gm%, had ascites related to portal hypertension, showing a statistically significant 

relationship (P < 0.001). The sensitivity, specificity, and accuracy of SAAG were 97.3%, 

53.85%, and 86%, respectively. The positive predictive value of SAAG was 85.71%, and the 

negative predictive value of SAAG was 87.5% 

Kanvy BA et al [19] in Saudi Arabia, two other parameters i.e. ascitic fluid lactic 

dehydrogenase and ascitic to serum ratio of total protein, in addition to SAAG and AFTP were 

compared. Among all the four highest positive and negative predictive values (80% 98%) 

against that of ascitic fluid total protein (68% 96%).  

M. Beg et al [20] observed the diagnostic accuracy and sensitivity of SAAG were 96% 

respective values 68% and 66% of AFTP. In the other study, conducted by Gupta R et al [21] 

Gastroenterology and Pathology, M.L.N Medical college, Allahabad, observed that the 

diagnostic accuracies of AFTP and SAAG were found to be 88% respectively.  

Runyon et al [22] conducted a study among 901 patients in the University of Iowa, Iowa city 

in the year 1992. The diagnostic accuracy of SAAG and ascitic fluid total protein was 96.7% 

and 55.6% respectively.  In another study conducted among 51 patients by Akriviadis EA et al 
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[23] in the University of Thressaloniki, Hippocratical Hospital, Greece the diagnostic accuracy 

of SAAG was found to be 98% when compared to 52%-80%. 

Conclusion: 

We observed the importance of SAAG evaluation in ascites cases. We found that majority of 

the ascites cases in our study are due to portal hypertension. There were 4 deaths in our study 

(mortality 4.44%). Majority of the cases had SAAG of ≥1.1 gm%. Our study concludes that 

SAAG can easily predict portal hypertension related ascites, with SAAG of ≥1.1 gm%. The 

sensitivity, specificity, and accuracy of SAAG were 97.3%, 53.85%, and 86%, respectively.  

We conclude that SAAG should be calculated in every patient with Ascites and it should be 

used as a prognostic indicator. 
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