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ABSTRACT 
Background: Ascites is a frequent clinical presentation of several different underlying disorders, the most 

common of which is liver cirrhosis. To manage acute ascites, it is essential to differentiate portal hypertensive 

and non-portal hypertensive ascites. The Serum-Ascites Albumin Gradient (SAAG) has proven to be highly 

sensitive and specific as a diagnostic tool compared to preceding protein-based grading. 

Objective: To compare the diagnostic value of SAAG and the study of clinical and biochemical characteristics 

related to portal hypertensive and non-portal hypertensive ascites. 

Study Design: A Cross-sectional comparative Study. 

Place and Duration of Study: A study was conducted in the Department of General Medicine at Sandeman 

Provincial Hospital/Bolan Medical College, Quetta, Pakistan, between July and December 2024. 

Methodology: Twenty-eight adult patients with confirmed ascites, as determined by both radiological and 

clinical findings, were recruited for the study. They were categorized into either a portal hypertensive or a non-

portal hypertensive group in equal numbers. SAAG was made equal to the difference between albumin in serum 

and ascitic fluid. The clinical characteristics, comorbidities, and laboratory tests were recorded. Data analysis 

involved independent t-tests and chi-square tests, as p < 0.05 was considered statistically significant. 

Results: The average age was 57.8 years, with a standard deviation of 14.0, and the average ascites duration was 

13.4 months, with a standard deviation of 6.8. The portal hypertensive group showed a significantly higher 

average SAAG (mean difference= 1.50 g/dL; 95% CI: 1.16-1.85; p < 0.001). Portal hypertension was 

significantly related to pallor ( χ² = 4.094; p = 0.043); however, other symptoms were not related to it. 

Conclusion: SAAG has become a resource-friendly, resouce-friendly, economical, and non-invasive method for 

differentiating portal hypertensive and non-portal hypertensive ascites, especially in resource-poor areas. It is 

also recommended that future multicenter studies be conducted to further validate this finding. 
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INTRODUCTION 

The abnormal retention of fluid in the peritoneal cavity is 

known as ascites and it appears due to several underlying 

causes. The leading cause among these is liver cirrhosis, 

which comprises roughly 75 percent of cases in 

developed areas (1, 2). Additional causes are peritoneal 

cancer (10 percent), congestive heart failure (3 percent), 

tuberculosis (2 percent), and pancreatitis (1 percent) (3). 

The development of ascites in cirrhotic patients marks a 

significant turning point in disease progression, with five-

year survival declining from approximately 80% in 

compensated cirrhosis to around 30% once ascites 

develops (4). Therefore, proper recognition of the root 

cause is critical in informing treatment. Historically, 

ascitic fluid was classified as transudative or exudative 

based on ascitic fluid total protein (AFTP). Transudates 

(AFTP <2.5 g/dL) were associated with cirrhosis or 

cardiac failure, while exudates (AFTP >2.5 g/dL) were 

linked to infectious or malignant causes (5, 6). The practice, 

however, has proved restrictive, particularly in 

circumstances that relate to the use of diuretics, 

spontaneous bacterial peritonitis, or combined causes 

such as cardiac or malignant ascites in patients (7). In 

overcoming such challenges, the Serum-Ascites Albumin 

Gradient (SAAG) was brought up as a better diagnostic 

marker. SAAG = serum albumin - ascitic fluid albumin. 

A SAAG value ≥1.1 g/dL reliably identifies portal 

hypertension as the cause of ascites, while values below 

this threshold point toward non-portal etiologies such as 

malignancy, tuberculosis, or pancreatitis (8 ,9). SAAG has 

a diagnostic specificity of about 97 percent in 

discriminating between portal and non-portal 

hypertensive ascites even in patients taking diuretics (10). 

However, there are restrictions. A low SAAG level can 

be seen in both tuberculous peritonitis and malignant 

ascites, and it is difficult to distinguish between the two 

conditions (11). Moreover, cytology of ascitic fluid, which 

is commonly deployed to check malignancy, is 

insensitive,  especially in early stages of the disease (12). 

With these challenges to diagnostics, additional studies 

are necessary to evaluate the effectiveness of SAAG, 

particularly in under-supplied facilities where more 

advanced diagnostics might not be accessible. Evaluating 

SAAG performance across diverse patient populations, 

particularly in low-resource settings like Pakistan, is 

essential to guide evidence-based clinical decision-

making. This work seeks to review the diagnostic worth 

of SAAG in the differentiation of portal hypertensive and 

non- portal hypertensive ascites in a tertiary care facility 

of Quetta, Pakistan. 

 

METHODOLOGY 

To assess the diagnostic efficacy of the Serum-Ascites 

Albumin Gradient (SAAG) in distinguishing between 

portal hypertensive and non-portal hypertensive ascites, 

this comparative cross-sectional study was conducted in 

a tertiary care hospital in Quetta, Balochistan. Eligible 

participants were adults aged ≥18 years with clinically or 

radiologically confirmed ascites. Patients were classified 

into two equal groups: portal hypertensive ascites (e.g., 

cirrhosis, alcoholic liver disease) and non-portal 

hypertensive ascites (e.g., malignancy, tuberculous 

peritonitis). A convenience (non-probability) sampling 

technique was employed. 

Ethical approval was obtained from Ethical Review 

Board of Bolan Medical College, Ref No. 176/ERB/BMC 

Dated. 11 Jan 2024. 

Given the past study, hypothetically assuming a 

difference in the mean SAAG of 1.1 g/dL, a standard 

deviation of 1.0, an alpha of 0.05, and a power of 80%, 

the necessary sample size was 12 per group. Based on the 

assumption of a 20% dropout rate, the remaining sample 

power of 14 individuals per group (n = 28) was achieved. 

Patients aged ≥18 years with clinically or 
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radiologically confirmed ascites, willing to participate, 

and classified as having either portal hypertensive or non-

portal hypertensive ascites based on clinical evaluation. 

Patients with mixed etiology ascites, recent 

abdominal surgery, incomplete clinical data, or those 

already undergoing therapeutic paracentesis or albumin 

therapy at enrollment were excluded from the study. 

SAAG was calculated as the difference between 

serum albumin and ascitic fluid albumin. A structured 

proforma was used to record demographic, clinical, and 

biochemical data. Analysis of the statistics was 

conducted in SPSS 22.0. The data were summarised using 

descriptive statistics; the means of each group were 

compared using t-tests, and the comparison of categories 

was performed using the chi-square or Fisher's exact test. 

A P-value less than 0.05 was deemed significant. 

 

RESULTS 

A sample size of 28 participants was recruited, equally 

divided into portal and non-portal hypertensive ascites 

groups (n = 14 in each group). The average age was 57.8 

+/- 14.0 years, and the mean duration of ascites was 13.4 

+/- 6.8 months. The mean SAAG was 1.37 ± 0.88 g/dL. 

Mean serum albumin was 2.67 +/- 0.85 g/dl, mean ascitic 

albumin was 1.29 +/- 0.48 g/dl. Pallor (67.9%), pedal 

edema (57.1%), jaundice (25.0%), abdominal distension 

(50.0%), and limb swelling (X%) were the most frequent 

clinical features. Liver disease (42.9%), kidney disease 

(53.6%), heart disease (35.7%), and tuberculosis (39.3%) 

were observed as comorbidities. Chi-square testing did 

not reveal any significant relationships between the 

majority of clinical characteristics and the type of ascites. 

Pallor, however, was strongly associated with portal 

hypertensive ascites(χ)² = 4.094, p = 0.043). T-test on 

independent samples revealed a significant difference 

between the SAAG of the groups (t = 8.920, p < 0.001), 

with a mean difference of 1.50 g/dL (95% CI: 1.16 - 

1.85), which affirmed SAAG ≥ 1.1 g/dL as a good 

indicator of portal hypertension. 

 

Figure 01. Diagnostic Outcome Based On SAAG 

 

Table 1: Descriptive Summary of Study Population 

Variable N Mean SD 

Age (years) 28 57.82 14.03 

Duration of Ascites (months) 28 13.39 6.78 

SAAG 28 1.37 0.88 

Serum Albumin (g/dL) 28 2.67 0.84 

Ascitic Albumin (g/dL) 28 1.29 0.48 

 

Table 2: Frequency Distribution of Clinical Variables 

Variable Frequency (%) 

Gender (Male) 11 39.3 

Gender (Female) 17 60.7 

Portal Hypertensive Ascites 14 50.0 

Non-Portal Hypertensive Ascites 14 50.0 

Abdominal Distension (Yes) 14 50.0 

 

DISCUSSION 

A resurgence of serum-ascites albumin gradient (SAAG) 

as a diagnostic investigative tool has been acquired to 

distinguish portal hypertensive ascites from non-portal 

hypertensive causes. In this study, the mean SAAG value 

was considerably higher in patients with portal 

hypertension (mean difference = 1.50 g/dL, 95% CI: 

1.16-185, p < 0.001). This demonstrates that even when 

standardised, SAAG has the potential to become a 

valuable diagnostic tool. This conclusion is consistent 
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with the knowledge that portal hypertension is an 

important predictor of SAAG 1.1 g/dL and should never 

be abandoned in clinical practice. Additionally, more 

pallor was noted in the portal hypertensive group 

(x²=4.094, p = 0.043), which may represent a higher 

burden of anaemia or chronic disease in this group. These 

results align with the palatability of SAAG. For example, 

Fares et al. reported that the sensitivity of SAAG was 

96.7% and 100% in ascertaining portal hypertension- 

induced ascites (13). On the same note, Ameen and 

Aravindan concluded that SAAG was better in 

determining the cause of ascites than ascitic fluid total 

protein (AFTP) (14). Nevertheless, the diagnostic value of 

SAAG has been reported to vary in certain studies, which 

can be attributed to differences in the patient population 

and the aetiology of underlying diseases (15). 

Nevertheless, the current results reestablish the 

usefulness of SAAG as a non-invasive, low-cost, readily 

available measure, particularly in distinguishing between 

portal and non- portal causes of ascites. Its use is 

especially vital in low-resource conditions, where 

complicated diagnostic modalities might not be available 

(16, 17). Timely and early detection of portal hypertension 

by measuring SAAG can easily lead to successful 

intervention and improved clinical outcomes (18-20). 

Therefore, it is practical and evidence-based to consider 

incorporating SAAG into the standard assessment 

procedure for ascites. 

 

STRENGTHS AND LIMITATIONS 

The key strength of this study lies in its comprehensive 

nature, which combines clinical assessment, biochemical 

examination, and statistical analysis to evaluate the 

accuracy of the serum-ascites albumin gradient (SAAG) 

as a diagnostic tool. The fact that the same methodology 

was applied and the diagnostic groups are clearly defined 

contributes to strengthening the internal validity of the 

study. Nonetheless, some limitations should be 

recognized. Since the sample size is small and the study 

was conducted at only one centre, the generalizability of 

the study is limited. Moreover, possible confounding 

factors, including nutritional status, alterations in serum 

albumin, and the presence of comorbidities, were not 

controlled for, and these factors can also affect SAAG 

levels. These elements might create a bias and diminish 

the diagnostic accuracy of conclusions. 

 

FUTURE RESEARCH DIRECTIONS 

A study should be conducted in multiple centres 

involving a greater number of centres with more diverse 

patients in the future to determine the broader clinical 

applicability of SAAG. Including variables such as 

nutritional markers and comorbid disease status, the 

diagnostic model will be strengthened. In addition, the 

diagnostic sensitivity and specificity can also be 

improved by combining SAAG with other parameters, 

such as ascitic fluid total protein levels, radiology 

findings, or innovative biomarkers. To further provide 

insight into the utility of SAAG in providing prognostic  

 

IMPLICATIONS 

Randomized controlled Studies evaluating the prognostic 

implications of SAAG values can be conducted. 

 

CONCLUSION 

This study confirms the diagnostic usefulness of SAAG 

in differentiating between portal hypertensive and non-

portal hypertensive ascites. The correlation between an 

increased level of SAAG and portal hypertension is 

statistically significant. It highlights the usefulness of the 

latter as an efficient, affordable, and non-invasive 

diagnostic marker. The routine inclusion of SAAG as part 

of the panel of laboratory tests in the context of ascitic 

fluid analysis has the potential to significantly enhance 

diagnostic precision and facilitate evidence-based, 

specific management plans, ultimately improving patient 
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outcomes. The regular application of SAAG should, 

therefore, be promoted, especially in low-resource 

settings where sophisticated diagnostic modalities are 

limited. 
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