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Abstract

Introduction: Ascites is of Greek derivation (“askos”) and refers to a bag or sack. The word is a noun and describes pathologic fluid
accumulation within the peritoneal cavity. Orientation in finding or excluding portal hypertension through examination of ascitic fluid
is the first step towards an accurate diagnosis.

Material and Methods: The aim of this study was to evaluate the role of SAAG (Serum Ascites Albumin Gradient) in the differential
diagnosis between cirrhotic and malignant ascites. The SAAG is obtained by subtracting the value of serum albumin, the value of
ascites albumin (from samples to be taken on the same day) and is a reflection of hepatic sinusoidal pressure.

Result: All ascitic fluids were analyzed on the laboratory parameters of ascitic albumin values and at the same time serological
albumin through the blood was taken for analysis on the same day as the diagnostic paracentesis. The value of SAAG was calculated
for each patient between their two groups: 64 patients with cirrhotic ascites and 8 patients with malignant ascites. Higher SAAG
values were found in the group of patients with hepatic cirrhosis (2.02 + 0.42) compared to the group of patients with malignant
pathology (0.68 £ 0.19).

Conclusion: This prospective study showed statistically significant differences (p <0.0001) between cirrhotic ascites and malignant
ascites in terms of SAAG, emphasizing the important role of diagnostic paracentesis and in particular the SAAG in the differential
diagnosis of ascitic fluid, in accordance with cut-off values >1.1 g/ dl referring to ascites from portal hypertension, which suggests
a nonperitoneal cause of ascites.
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Abbreviations Introduction:
Serum Ascites Albumin Gradient — SAAG; Ascites protein

level - Asc prot; Hepatic Venous Pressure Gradient — HVPG,
University Hospital Center — UHC; Computed Tomography
— CT; Magnetic Resonance Imaging — MRI; Statistical
Package for Social Sciences — SPSS; American Society
for the Study of Liver Disease — AASLD; The European
Association for the Study of Liver — EASL;

Ascites is of Greek derivation (“askos”) and refers to a bag
or sack. The word is a noun and describes pathologic fluid
accumulation within the peritoneal cavity.[1]

Fluid accumulation in the abdomen was recognized in
ancient times. Celsius is credited with first describing in ~20
B.C. the technique of paracentesis for aspirating fluid from
the peritoneal cavity, using a bronze tube with a flanged

Original article, no submission or publication in advance or in parallel collar to drain fluid.
One of the famous patients to receive large volume

. paracenteses was Ludwig van Beethoven in 1827.[2]
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obstruction). The most common cause is cirrhosis, especially
from alcoholism. Other hepatic causes include chronic
hepatitis, severe alcoholic hepatitis without cirrhosis, and
hepatic vein obstruction (Budd-Chiari syndrome).

Portal vein thrombosis does not usually cause ascites
unless hepatocellular damage is also present.

Non-hepatic causes of ascites include generalized
fluid retention associated with systemic disease (e.g., heart
failure, nephrotic syndrome, severe hypoalbuminemia,
constrictive pericarditis) and intra-abdominal disorders
(e.g., carcinomatosis, tuberculous peritonitis).

Hypothyroidism occasionally causes marked ascites,
and pancreatitis rarely causes large amounts of fluid
(pancreatic ascites). Patients with renal failure, especially
those on hemodialysis, occasionally develop unexplained
intra-abdominal fluid (nephrogenic ascites) [4]

In the Western world, cirrhosis is the main cause of
ascites, accounting for more than 75% of the cases (Tab.1).
Other, less common causes of ascites are peritoneal
malignancy in ~12%, and cardiac failure in 5%. Peritoneal
tuberculosis accounts for only 2% of the cases in the
Western World, but is still an important cause of ascites in
many developing countries.

Approximately 5% of patients will have more than one
cause of ascites, such as cirrhosis and heart failure, cirrhosis
and tuberculous peritonitis, or cirrhosis and malignancy [5].

Ascites total protein content at different cutoft values
(2.5- g/d L) has been traditionally used to divide ascitic
fluid into “exudates” secondary to peritoneal processes
(malignancy. tuberculosis) or “fransudates” in case of
ascites secondary to sinusoidal portal hypertension. It is
increased in peritoneal processes because of leakage of high
protein mesenteric lymph obstructed lymphatics and/or
from an inflamed peritoneum. However, exudative ascites is
also present in ascites secondary to heart failure. All causes
of ascites and their known/expected SAAG and total protein
levels are shown in Table 1. The diagnostic workup for the
three main causes of ascites is outlined in Figure 1.[5]

The classification of ascites as ‘exudative’ and
‘transudative’ based on ascitic fluid total protein (AFTP)
has been challenged in many clinical conditions like
cardiac ascites, patients on prolonged diuretic therapy and
malignant ascites because it had poor diagnostic efficacy.
These drawbacks have led to the development of another
approach to classify ascites, which is based on Serum-
Ascites Albumin Gradient (SAAG) to differentiate ascitic
fluid into two categories: SAAG > or = 1.1 mg/L in ascites
due to portal hypertension and SAAG < 1.1 mg/L in ascites
unrelated to portal hypertension. [6]

The SAAG is obtained by subtracting ascites albumin
from serum albumin (from samples to be taken on the same
day) and is a reflection of hepatic sinusoidal pressure [7,8]
The SAAG concept is based on Starling forces. When

Table 1. Distribution of ascitic fluid in according the ethiological factor

SAAG Ascites protein

The main etiological factors of ascites
Cirrhosis or alcoholic hepatitis High Low
Congestive heart failure High High
Malignant peritoneal pathologies Low High
Peritoneal tuberculosis Low High
Other etiological factors (account for <2% of all cases)
Massive hepatic metastasis High Low
Regenerative nodular hyperplasia High Low
Fulminating hepatic insufficiency High Low?
Budd-Chiari syndrome (late) High Low
Budd-Chiari syndrome (early) High High
Constrictive pericarditis High High
Veno-occlusive disease High High
Myxedema High High
Nephrogenic Ascites (dialysis) High High
Ascites mix (cirrhosis + peritoneal malignancy) High Variable
Pancreatic Ascites Low High
Serositis (connective tissue disease) Low High Low High
Chlamydial / gonococcal ascites Low High
Biliary Ascites Low High?
Ovarian hyperstimulation syndrome Low? High
Nephrotic syndrome Low Low
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Figure 1. Guideline of ascitic fluid managemet.
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sinusoidal hypertension (hydrostatic pressure) is the cause
of ascites, the colloid osmotic gradient (exerted mainly by
serum and ascites albumin) must be increased to balance
the high hydrostatic pressure that is driving the fluid into
the peritoneal cavity. SAAG correlates very well with the
hepatic venous pressure gradient (r = 0.72), a measurement
of hepatic sinusoidal pressure [7].

The limit value that best distinguishes patients in whom
ascites is due to sinusoidal hypertension versus ascites
due to peritoneal malignancy is a SAAG of 1.1 g/ dL. A
SAAG > 1.1g/ dL indicates that ascites is due to sinusoidal
hypertension (e.g., cirrhosis, heart failure) [9].

Interestingly, the SAAG value of 1.1 g/ dL corresponds
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approximately to a hepatic venous pressure gradient (HVPG,
a mass of sinusoidal pressure) of 11-12 mmHg [7], which is
the threshold pressure identified in patients with cirrhotic
ascites (see below).

The accuracy of SAAG decreases if samples are not
taken simultaneously, if serum albumin levels are too low,
or if is Chylous ascites (falsely SAAG is high).

Serum hyperglobulinemia (5g / dL) leads to a high
concentration of ascitic fluid globulin and may narrow
the albumin gradient contributing to oncotic forces. To
correct SAAG in the field of a high serum globulin level,
uncorrected SAAG must be multiplied by (0.16) x (serial
globulin [in g / dL] + 2.5) [10].
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Materials and methods:

This is a prospective study “Case series”. Our study
included patients hospitalized in the Gastro-Hepatology
service University Hospital Center ‘“Mother Teresa” in
Tirana, Albania, with ascites.

Patients were followed prospectively from the moment
of hospitalization until discharge from the hospital. The
study was conducted during the period 2017-2021 with a
time span of approximately 4 years.

The study included 72 adult patients, over the age of
18, of both sexes, all of Albanian nationality, with different
birthplaces and settlements in different districts of Albania,
including the capital with the vast majority of cases.

For the data collection, an epidemiological file was
compiled for each patient which was structured with the
data obtained from the anamnesis, clinical signs, biological
examinations of serum and ascitic fluid, laparoscopy,
abdominal echo, CT scanner / MRI, biopsy, final diagnosis.

Part of the ascitic fluid examination was previously
assisted by obtaining a diagnostic paracentesis according
to the standard technical procedure and in some cases also
under ultrasound assistance.

Laboratory-specific, sterile, and disposable glass tubes
were used to transport the liquid to the laboratory. Upon
completion of the data acquisition, the epidemiological
data sheets for each patient were transferred to the Excel
program, after which they were transferred to the SPSS
(Statistical Package for Social Sciences) Version 16 Chicago
[llinois statistical program.

For continuous data (numerical variables) arithmetic
means and standard deviations were calculated. The
“T-student” test was used to look at the mean differences
for the continuous variables. All those changes for which at
least p <0.05 were considered important.

The aim of this study was to evaluate the role of
SAAG (Serum Ascites Albumin Gradient) in the differential
diagnosis between cirrhotic and malignant ascites. The
SAAG is obtained by subtracting the value of serum
albumin, the value of ascites albumin (from samples to
be taken on the same day) and is a reflection of hepatic
sinusoidal pressure.

We evaluated prospectively all diagnostic paracentesis
in 72 patients with ascites, hospitalized in the Gastro-
Hepatology Service at the UHC “Mother Teresa”, over a
period of 4 years 2017-2021.

The value of SAAG was calculated for each patient
between their two groups: 64 patients with cirrhotic ascites
and 8 patients with malignant ascites

Results

All ascitic fluids were analyzed on the laboratory parameters
of ascitic albumin values, and at the same time serological
albumin through the blood taken for analysis on the same
day as the diagnostic paracentesis. The value of SAAG was
calculated for each patient between their two groups: 64
patients with cirrhotic ascites and 8 patients with malignant
ascites. Higher SAAG values were found in the group of

Table 2. Distribution of ascitic fluid in according the SAAG

Cirrhotic Ascites (Nr=64) Carcinomatous ascites (Nr=8) Pvalue
SAAG 2.02+0.42 0.68+0.19 0.0001
Table 3. Distribution of ascitic fluid in according the age of patients
Cirrhotic Ascites (Nr = 64) Carcinomatous ascites (Nr = 8) Pvalue
Age 57.7+10.1 66.6:10.6 0.024

n Cirrhotic Ascites - Mean Value

B Cirrhotic Ascites -Standard Deviation
Carcinomatous Asdtes - Mean Value
Carcinomatous Asdtes -5tandard Deviation

P=0.0001

SAAG

Figure 2. Comparision of SAAG Values
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patients with hepatic cirrhosis (2.02 + 0.42) compared to the
group of patients with malignant pathology (0.68 = 0.19)
(Tab. 2).

Also, the mean age of subjects with carcinomatous
ascites (peritoneal carcinoma) was higher compared to
subjects with cirrhotic ascites (approximately 9 years) with
a significant difference between them (p <0.024) (Tab. 3)

This prospective study showed statistically significant
differences (p <0.0001) between cirrhotic ascites and
malignant ascites in terms of SAAG, emphasizing the
important role of diagnostic paracentesis and in particular
the SAAG in the differential diagnosis of ascitic fluid, in
accordance with cut-off values >1.1 g/ dl referring to ascites
from portal hypertension, which suggests a nonperitoneal
cause of ascites. (Fig. 2)

Discussion

In our study it was observed that the mean age of subjects
with carcinomatous ascites (peritoneal carcinoma) was
higher (66.6 = 10.6) compared to subjects with cirrhotic
ascites (57.7 £ 10.1) with a significant difference between
them (p <0.024).

Dubey et al. have also shown in another prospective
study conducted from December 2014 to December 2015,
in which 100 subjects with ascitic fluid were studied, an age
difference of about 14 years was found between 71 patients
with cirrhotic ascites and 12 patients with malignant ascites,
where the mean age values for the respective categories
were 40.62 + 10.98 for cirrhotic ascites and 64.17. 10.3 for
malignant ones [11].

The one that had the greatest importance in terms of
the number of studies in which the significance between
cirrhotic and malignant ascites was described, is the
SAAG gradient which in our study was presented with a
statistically significant difference between the mean values
between the respective categories (2.02 + 0.42 in cirrhotic
ascites and 0.68 £+ 0.19 in malignant ones) with a value
of p <0.0001. Dubey et al. in their study supported this
significance were numerous starting from the above study,
2014-2015, where the difference in SAAG was significantly
higher in the cirrhotic group (1.62 + 0.39) compared to the
group of malignant ascites (0.78 = 0.43) with a value of p =
0.018 [11], and up to other studies such as that of 2016 with
191 subjects with ascitic fluid where it was concluded that
SAAG is a good indicator of portal hypertension associated
with processes cirrhotic [12].

In other studies Rector et al [13], and Prieto et al. [14]
reported that the SAAG was adopted as a newer and more
physiological approach to classifying ascites based on the
presence or absence of portal hypertension.

Ekpe et al. [15] in their study, published in 2015 in
the British Journal of Medicine and Medical Research,
significant differences (P <0.05) were found between
the mean values of SAAG in the malignant ascites group
(0.674 + 0.484), compared to ascites non-malignant (1,356
+0.750).
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Hoefs et al. [16] set a “cutt off”” value of 1.1 gr / dL,
which was supported by various other studies [13,14].
SAAG> 1.1 gr/ dL can differentiate cirrhotic ascites from
non-cirrhotic ones.

Similar results were observed in our study, with a “cut
oft” value of > 1.1gr / dL. SAAG differentiates cirrhotic
ascites from non-cirrhotic ones. If SAAG is > 1.1gr / dL,
the patient is considered to have portal hypertension. In
contrast, if SAAG is <I.1 gr / dL, the patient is unlikely
to have portal hypertension but other pathologies such as
malignant pathologies or tuberculosis.

SAAG is currently included in the Diagnostic
Guidelines and is recommended for the management of
ascites in cirrhosis by the American Society for the Study
of Liver Disease (AASLD) and the British Association of
Gastroenterology [11].

The European Association for the Study of Liver
(EASL) also mentions in its Guidelines that ascites from
portal hypertension can be easily differentiated from ascites
for other reasons through the SAAG gradient. If SAAG is
greater than or equal to 1.1 g/ dl (or 11 g/ L), ascites is
attributed to portal hypertension. [17].

Conclusion

We can confirm that biochemical and cellular examination
of ascitic fluid constitutes the first diagnostic operation in
patients with accumulation of ascitic fluid in the peritoneal
cavity.

SAAG is a very important indicator in the differential
diagnosis between cirrhotic ascites and malignant ascites
from peritoneal carcinomatosis (p <0.0001). SAAG > 1.1gr
/ dL, portal hypertension. SAAG <1.1 gr / dL, malignant
pathologies.
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