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Ascites can be defined as the abnormal
accumulation of fluid inside the peritoneal
cavity. Earlier ascites was classified as
transudative and exudative based on the
total protein concentration of the ascitic
fluid. The traditional concept of high pro-
tein ascites(> 2.5 g/dl) as exudate was
questioned because: (a) the normal perito-
neal fluid protein concentration is some
times > 4 g/dI(1); (b) the ascitic fluid pro-
tein concentration increases in cirrhotic
patients with diuresis and albumin infu-
sion”); (¢) some transudative ascites like
cardiac ascites have high protein concentra-
tion while some traditionally exudative
ascites like malignant ascites have low con-
centration of protein(3); and (d) moreover
cirrhosis may be the most frequent cause of
high protein ascites(4).

To overcome the shortcomings ascites is
now being classified as "high gradient"
and "low gradient"(5). When the difference
between serum albumin and ascitic fluid
albumin is > Llg/dl it is called high gradi-
ent ascites, whereas if the difference is < 1.1
g/dl it is termed as low gradient ascites(6).
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It should be emphasized that Sero Ascites
Albumin Gradient (SAAG) is not a ratio
but a substraction. The SAAG is based
on oncotic hydrostatic balance. Portal
hypertension results in an abnormally high
hydrostatic pressure gradient between the
portal bed and the ascitic fluid. There must
be a similarly large difference between
ascitic fluid and intravascular oncotic
pressure than other proteins. The
difference between serum and ascitic fluid
albumin concentration correlates directly
with portal pressure(7).

The present study was designed to com-
pare the utility of SAAG and Ascitic Fluid
Total Protein (AFTP) for the differential
diagnosis of ascites.

Subjects and Methods

This study comprised of 40 -children
with ascites between 0 to 12 years age
group (70% male and 30% female) whose
diagnoses were established by physical and
ultrasound examination. They were admit-
ted to SPMCHI, SMS Medical College,
Jaipur between July 1994 and December
1995. Before any therapeutic intervention,
diagnostic paracentesis of abdomen was
done. The samples of ascitic fluid and
venous blood samples were obtained in the
same sitting. These were analyzed for cell
count, pH, specific gravity, cytology, total
protein, albumin, cholesterol, LDH and
cultures. Specific investigations like liver
biopsy, upper gastrointestinal endoscopy,
lipid profile and adenosine deaminase level
were done wherever indicated, to diagnose
the specific etiology of ascites. The diagno-
sis of chronic liver disease (CLD) was done
by clinical, ultrasonography (USG) abdo-
men, liver function tests, liver biopsy and
upper gastrointestinal endoscopy(8,9). The
established criteria were followed for diag-
nosis of nephrotic syndrome (NS) related,
ascites. All 26 cases of CLD were biopsy
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proved cirrhotic patients We did not in-
clude any case of extra hepatic obstruction
leading to p ortal hypertension Out of 26
cases, endoscopy diagnosed Grade II va-
rices in 22 cases (85%) and USG abdomen
in 18 cases (69%) The mean values were
estimated for all biochemical parameters
and statistical significance of difference be-
tween means were estimated by Standard
"t" test The usefulness of each biochemical
parameter was evaluated in terms of sensi-
tivity, specificity, positive predictive value
and negative predictive value.

Results

Out of 40 ascihc patients, 26 cases had
CLD and 14 NS related ascites The mean
(SD) of AFTP and SAAG for the 2 groups
were 2.62 (0.74) and 1.78 (0.55) (p < 0.01)
and 1.42 (0.34) and 0.96 (0.26), (p < 0.001)
respectively.

AFTP diagnosed 53.8% cases of CLD
and 92% of NS cases correctly as
transudative type as per traditional classifi-
cation (7able 1) The misclassification rate in
CLD group was high in comparison to NS
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group (p < 0.01) The SAAG value correctly
classified CLD group as high gradient as
per the recent concept of classification" in
85% cases and NS group as low gradient in
85% cases The misclassification rate for
SAAG for both groups was 15% and less
than that of AFTP

AFTP is directly influenced by serum
total protein and albumin whereas SAAG
is less influenced by them This is evident
from analysis of correlation between vari-
ous parameters AFTP had y (correlation
co-efficient) of 0.58 with serum total
protein and 0.69 with serum albumin
whereas SAAG has y of 0.25 with serum
total protein and 0.3 with serum albumin
(y value < 0.3 = no correlation, > 0.7 =
significant correlation)

The sensitivity, specificity, positive pre-
dictive value, negative predictive value
and efficacy of AFTP, ratio between AFTP
and serum total protein (STP), SAAG and
ratio between ascitic fluid LDH (AFLDH)
and serum LDH (SLDH) are summarized
in Table 11

TABLE I—Comparison of SAAG and AFTP in Classifying CLD and NS Groups

Group SAAG SAAG AFTP AFTP
<1.1g/dl >1.1g/dl > 25g/dl >25g/dl

CLD(%) 15 85 462 538

NS(%) 85 15 8.0 »

TABLE II- Comparative Efficacy of Individual Tests to Differentiate CLD and NS Groups

Tests Cut-off Sensitivity ~ Specificity ~ Positive Negative Diagnostic
values (%) (%) predictive  predictive efficacy
value (%)  value (%) %)
AFTP 2.5g/dl 95 46 48 92 63
AFTP/STP 0.5 71 35 37 69 48
SAAG 1.1g/dl 71 92 83 85 80
AFLDH/SLDH 0.6 79 23 35 67 43
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Discussion

According to the Starling hypothesis,
the fluid movement across a capillary
membrane is controlled by the balance of
hydrostatic and colloid osmotic pres-
sure(10). Forces tend to achieve a dynamic
equilibrium such that increased portal
pressure is counter balanced by increased
oncotic pressure gradients, the effective
gradient between serum and interstitial or
asicitic fluid absolute oncotic pressure.
When portal pressure is not increased,
ascites formation occurs in the presence of
an oncotic gradient that is not increased.
Since albumin is the main determinant of
oncotic pressure, we measured the serum-
ascites gradient of albumin concentration
as a reflection of portal hypertension in the
genesis of ascites from various causes.

Our results demonstrated that the
SAAG is > 1.1 in 85% cases of CLD patients
with presumed portal hypertension and
< 1.1 in 85% cases of NS related ascites. The
results are similar to earlier studies with ef-
ficacy ranging from 84 to 100%(2,5,6).

A serum-ascites albumin gradient > 1.1
suggests presence of portal hypertension
not only in patients of portal hypertension
with a transudate type of ascites but also in
cases with a high protein concentration.
Ascites with high protein level in patients
with liver disease is probably explained by
a high total serum protein concentration or
a rather low degree of portal hypertension
or both. On the other hand, a serum-ascites
albumin gradient < 1.1 would suggest
absence of significant portal hypertension
in patients of ascites that was compatible
with nephrotic syndrome in our study.

The results of this investigation confirm
the earlier findings(5). The serum-ascites
albumin gradient provided better discrimi-
nation between the CLD and NS group
than did the ascitic fluid total protein. The
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SAAG correlated well with portal pressure
in patients with cirrhotic ascites, confirm-
ing earlier finding(7) and showing that
Starling force strongly influence the albu-
min content of this variety of transudative
ascites.

It is important to emphasize that SAAG
did not provide the exact cause of ascites
despite its superior discriminatory power.
The presence of a high albumin gradient
does not diagnose cirrhosis, it simply indi-
cates the presence of portal hypertension.
Similarly, a low albumin gradient does not
diagnose any specific condition and is not
synonymous with exudates as NS related
ascites is included in this category. Never-
theless, despite its limitations, the SAAG
has more discriminatory power than the
ascites total protein concentration and
should replace that test in the routine diag-
nostic examination of ascites. Further, it is a
cheap and simple test. From this study it is
concluded that SAAG can be used as a
screening test in ascitic patients and spe-
cific tests should be done when necessary
for individual patients.
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