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Abstract

Aims: This observational prospective study was carriedvath aims of 1) study various presentations alidical
features in ascites cases, 2) assess differembgitial factors, 3) compare serum ascitic albunradgent(SAAG) and
ascitic fluid total proteifAFTP) in differentiating portal hypertension related aesisf ascites from others, 4) study in
hospital outcome in cases of ascitétaterial and Methods: 100 consecutive ascites cases admitted in waitts w
clinical diagnosis and sonographic confirmation eveecruited in the study. After history and detilelinical
examination cases were subjected to ultrasonograptiyportal vein Doppler to diagnose portal hypesien which was
followed by paracentesis. Serum Albumin & totalteio, ascitic fluid albumin and total protein, AFBIRd SAAG was
determinedResults Mean age of diagnosis of ascites was 42.41 tye&2s and maximum cases in 30-49 years age
group. 68% of cases of ascites had cirrhosis ef|it6% peritoneal (abdominal) tuberculosis, 10%oic heart failure
(CHF), 4% nephrotic syndrome and 2% had ovariangmahcy. Mean AFTP and Mean SAAG was 1.77+0.73gméb a
2.05+£0.52 gm% in 78 cases of portal hypertensitated ascites respectively. In normal portal pressases (n=22) of
ascites it was 3.01+0.37 gm% and 0.72+0.19 gm%etsely. Sensitivity of AFTP and SAAG in differéating portal
hypertension related etiology from other causes Wa$1% and 92.31% respectively .Though sensitivias less,
specificity was equal ( 95.45%). Eight cases hadceal bleeding, 9 had hepatorenal syndrome andhalb hepatic
encephalopathy. Total 16 cases of liver cirrhosi¢h vascites died in hospital commonest cause wagsatlee
encephalopathy and hepatorenal syndrome.
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Introduction

concentration is usually at least 1gm/dl highenttieat
of ascetic fluid thus yielding high SERUM-ASCITIC
albumin gradient, reflecting the high hydrostatic
pressure gradient between portal bed and ascites
compartment. Conversely the presence of a low
SERUM-ASCITIC albumin gradient (<1.1gm/dl)

Ascites means the accumulation of fluid in the abeo

was a known physical entity with established thgitayp
means of paracentesis since 2000 B.C. Ascites may
arise in number of clinical settings in addition to
cirrhosis and portal hypertension. Although histally
ascites was classified as transudative and exudativ

similar to-the-characterizatiathat of pleural fluid, this
scheme has limitations. Instead the Serum Ascites
Albumin Gradient (SAAG) provides a better
classification than total protein content or other

parameters [1]. In cirrhosis the serum albumin
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usually excludes cirrhosis and portal hypertengijn
Classification of ascites on the basis of high {gi/dl

) SAAG includes cirrhosis, alcoholic hepatitis, diac
failure, hepatic metastasis, Budd-Chiari syndrome,
portal vein thrombosis, fatty liver of pregnancyc.e
Low (<1.1 gm/dl) SAAG is found in peritoneal
Tuberculosis, peritoneal carcinomatosis, panareati
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ascites, nephrotic syndrome, serositis,
etc [3].

biliargitas

SAAG obtained by subtracting ascetic fluid albumin
concentration from serum albumin has been shown to
correlate with hepatic sinusoidal pressure. SAAGamo
than 1.1gm/dl indicate that there is sinusoidal
hypertension and hepatic sinusoid as source ofeasci
Ascitic Fluid Total Protein (AFTP) and Serum Asciti
Albumin Gradient (SAAG) are two inexpensive tests
that taken together are most useful in determinireg
source of ascites. Hence this study was doneatiary
teaching hospital in cases of ascites to find egjpland
evaluate the significance of ascitic fluid albungdnd
protein analysis [4,5].

Aims

1) study various clinical presentations in casés o
ascites, 2) assess different etiological factorsaises of
ascites, 3) compare serum ascitic albumin gradient
(SAAG) and ascitic fluid total proteifAFTP) in
differentiating portal hypertension related caugesn
othes, 4) study in hospital outcome in differerdesaof
ascites.

Material and methods

This hospital based observational study was done in
indoor cases of ascites from November 2011 to @ctob
2013 (duration 2 years) at tertiary care medicdlege

in Maharashtra. Study was started after approwah fr
Institutional Ethics committee.

Inclusion Criteria:-

1) Clinical diagnosis of ascites and ultrasonographic
confirmation

2) More than 12 years of age

3) Giving informed consent to participate and undergo
paracentesis.

Results

Research Article

Pediatric cases age less than 12 years and cases no
willing to participate were excluded.

Study Protocol:-Consecutive cases of Ascites admitted
in different Medicine wards were enrolled in thadst.
Cases satisfying above inclusion and exclusioreriait
were recruited in the study. Detailed history was
obtained followed by thorough general and systemic
examination.

Cases were subjected to detailed abdominal
ultrasonographic evaluation, Chest X-Ray and CT
abdomen was done when required.

Doppler examination was done 1) portal vein siz&8 >1
mm, 2) less than 20% increase in portal vein diamet
during full inspiration, 3) congestive index >0shatjo

of portal vein cross sectional area cm sq. to npeatal
vein flow velocity (cm/sec) normal being 0.07], 4)
reversal of portal venous flow and 5) porto-systemi
collaterals was suggestive of portal hypertension.

Diagnostic paracentesis was done with prior written
consent using 20-22 gauge 2.5 inch disposable @eedl|
using sterile precautions. 20 to 50 ml fluid was
aspirated and fluid was immediately sent for
biochemical analysis Albumin, total protein, Adeimos
deaminase (ADA), triglycerides. Fluid was also
subjected for microscopy for total and differential
leucocyte count, cytological examination, Gm staial
AFB staining. CBC, LFT (includes serum albumin),
KFT, HBsAg was also done.

Ascitic Fluid Total ProteifAFTP) was calculated by
two point method using Colorimeter.

Serum Ascitic Albumin Gradienf{SAAG)= serum
albumin(gm/dl)-ascitic fluid albumin (gm/dI)

SAAG more than 1.1 suggest ascites related to Iporta
hypertension. SAAG less than 1.1 suggest ascites
unrelated to portal hypertension.

Total 100 consecutive patients of ascites admittednedicine wards of our hospital were enrolledtlie study
irrespective of etiology. Study was carried overigu of 2 years (2011-2013). Results were statifiticanalyzed using
Epi-info computer software. P value <0.05 was ader@d significant.

74% were male and 26% were female with male :female 2.84. Mean age was 42.41 +7.72 years andnmem cases
was in 30-49 years age group. Abdominal disten€i®0%), dyspnea (58%) abdominal pain (35%), 15shad altered
consciousness (encephalopathy), 8 cases preseittedemnatemesis. Icterus was present in 30 cagbs@dema feet in
38. Fever was present in 10 (16%) of cirrhotic veititites without SBP and in 4(66.67%) with SBPeBpiegaly was
present in total 42 cases of ascites and hepatdyniegé out of 10 cases of chronic heart failur8¥gof cases of ascites
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had cirrhosis of liver, 16% peritoneal tuberculddi8s chronic heart failure(CHF), 4% nephrotic symde and 2% had
ovarian malignancy.

Biochemical profile in cases of ascites:- A) Bloa@a and Serum creatinine was raised (>1.5mg%3%a(2) cases of
ascites with cirrhosis. B) AST(>40I1U/L) and ALT (33U/L) was found in 18 and 16 cases respectivelyad 68 cases
of cirrhosis with ascites. C) Total bilirubin waslfng%) in 31 cases. D) Serum total protein wasessa (<6gm%) in
58 cirrhotic, 10 with peritoneal tuberculosis , Bhachronic heart failure, all 4 cases of nephreyadrome and 2 cases
of malignancy. E) 2 cases were HBSAg positive. djuir Albumin was decreased (<3.5gm%) in 66 cirdsotb of
CHF, 7 of peritoneal tuberculosis, all 4 casesegfhritic syndrome and 2 of malignancy.

Table 1: Microscopic examination of Ascitic fluidwith different etiologies

Cirrhosis Cirrhosis Peritoneal Chronic Nephrotic Malignan
without SBP with SBP tuberculosis | heart failure syndrome cy (n=2)
(n=62) (n=6) (n=16) (n=10) (n=4)
Mean TLC/mmi 21.7+8.6 2184+775 419+92 18.9+7.5 20.5%7.9 122+8.4
Neutrophils % 78.7+10 71.5+8.6 15.2+6 79.619.7 R 59+4.2
Lymphocytes% 21.2+10 27.6x10 84.75+6 20.419 21.7£14 4142

(TLC—Total leucocyte count)

Mean TLC count was increased in cases of Cirrhegls Ascites with SBP. Mean neutrophils % was 7807-and Mean
lymphocytes % was 21.2+10 in cases of Cirrhosib Wacites without SBP Mean TLC count was also iasesl in cases
of peritoneal tuberculosis with lymphocytic courit8d.75%. In cases of malignant ascites the mea@ Was 122+8.4
per cu mm.

Table 2: AFTP and SAAG according to different etiobgies of Ascites.

Cirrhosis Cirrhosis Peritoneal Chronic Nephrotic Malignancy
without SBP with SBP tuberculosis | heart failure syndrome (n=2)
(n=62) (n=6) (n=16) (n=10) (n=4)
Mean AFTP 1.87+0.7 0.93+0.1 3.15+0.33 1.64+0.66 2.6+0.14 0.74
(gm/dl)
SAAG 2.12+0.5 1.37+0.1 0.67+0.15 2+0.4 0.88+0.31 0.840.1
(gm/dl)

(AFTP—Ascitic Fluid Total Protein, SAAG—Serum Ascitic Albumin Gradient, SBP—Spontaneous Bacterial
Peritonitis)

AFTP <2.5 gm/dl was found in Cirrhosis and congestiardiac failure. AFTP >2.5 gm/dl was found irri®@eal TB,
Nephrotic syndrome and malignancy.

SAAG > 1.1 was found in Cirrhosis and congestive cartidare. SAAG <1.1 was found in Peritoneal TB, Nagfc
syndrome and malignancy.

Table 3: Comparison of mean SAAG with mean AFTP irportal hypertension related etiology from others nomal
portal pressure cases of Ascites.

Portal hypertension Normal portal pressure P value
present (n=78) (n=22)
Mean AFTP (gm/dl) 1.77+0.73 3+0.37 <0.001
Mean SAAG (gm/dl) 2.05+0.5 0.72+0.19 <0.001
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78 cases of ascites (68 cases of cirrhosis of lavedt 10 of chronic heart failure ) were included loasis of
Ultrasonographic findings having portal hypertensielated etiology and 22 remaining cases of asdperitoneal
tuberculosis ,nephrotic syndrome, malignancy) weatbout portal hypertension( normal portal preskure

Mean AFTP in portal hypertension related etiology wh§7+0.73gm/dl and3+0.37 gm/dl in normal portal pressure
related Ascites, this difference was statistichiyhly significant (p<0.001).

Mean SAAG portal hypertension related etiology w295+0.5gm/dl and in normal portal pressure related it was
0.72+0.199m/dI ,this difference was statistically highly sificant (p<0.001).

Table 4: Comparison of Sensitivity and specificitypy SAAG and AFTP in differentiating ascites relatedwith
portal hypertension from other etiology

Portal hypertension present(n=78) Normal portal pessure (n=22)
AFTP<2.5 gm/dl 55 1
AFTP>2.5gm/dI 23 21
sensitivity 70.51%
specificity 95.45%
Portal hypertension present (n=78) Normal pontasgure (n=22)
SAAG>1.1 72 1
SAAG<1.1 6 21
sensitivity 92.31%
specificity 95.45%

Sensitivity of 92.31% by SAAG in differentiatingi@bgy of ascites related to portal hypertensiors vsgher than
sensitivity of 70.51% by AFTP. But specificity wsisnilar in both 95.45%.

Table 5: Complications in cases of cirrhosis of lier

Complications in cases of Liver cirrhosis without Liver cirrhosis with SBP P value
Ascites SBP (n=62) (n=6)

1) Variceal bleeding 6 (9.6%) 2(33.3%) 0.09
2) Hepatorenal syndrome 7(11.2%) 2(33.3%) 0.13
3)Hepatic encephalopathy 12(19.35%) 3(50%) 0.08
4) Deaths 12(19.35%) 4(66.67%) 0.01

Eight cases had variceal bleeding, 9 had hepatosgnadrome and 15 had hepatic encephalopathy. Ti¢tatases of
liver cirrhosis with ascites died. 12 were with@&BP and 4 (66.67%) were with SBP. This differentaléath was
statistically significant P< 0.05.

Hospital outcome in cases of ascite46(23.5%) out of 68 cases of liver cirrhosis died &2 were discharged from
hospital after treatment. In most of these casescHuse of death was hepatic encephalopathy (Ibhepatorenal

syndrome (9). No in hospital death was observedases of peritoneal tuberculosis, chronic healtiriai Nephrotic

syndrome. Malignancy cases were discharged andedféo cancer hospital.

Discussion

1) The mean age of diagnosis of ascites was 42 4¢gears which was found 8-10 years earlier thadissuof Khan FY
(2007) 52.9+14.8 years [6] and Hafiz Aslga012) 50.7+15.8 years [7].

2) Mean age of occurrence of ascites due to pedotuberculosis was 37.1+5.7 years. In Chow K02) it was
55418 years [8] and F M Sanai (2005) 35 to 45 yednish was comparable with present studies [9].
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3) Comparison of various etiologies of ascites in défent studies.

Year of Total Etiology (%)
study | cases (n) Liver Peritoneal | CHF | Nephrotic | Malignancy

Studies on Ascites cirrhosis tuberculosis syndrome related
ascites

Khan F Y et af] 2007 104 59.6 7.8 6.7 2.9 20

Adhikari P et alf0] 2012 43 48.83 11.62 4.62 - -

Beg M et allL1] 2001 100 60 24 10 - 6

Present study 2013 100 68 16 10 4 2

In present study maximum cases of ascites weriwaf ¢irrhosis, followed by peritoneal tuberculosases. The results
were comparable with other studies. Only 2 casanalfgnancy related ascites were found in our stuglyause many
cases with abdominal symptoms or lump were direttiesilirgery department.

4) Comparison of SAAG and AFTP with different etiologies for ascites.

Mean ascitic fluid total protein Mean serum ascitic albumin

(AFTP) (gm/dI) gradient (SAAG) (gm/dl)

Khan FY etal | Present study Khan FY etal | Present study
Etiologies of Ascites (2007) [6] (2013) (2007) [6] (2013)
Liver cirrhosis without SBP 1.6+1.44 1.87 £0.73 992.25 2.12+0.51
Liver cirrhosis with SBP 2.1+2.16 0.93+0.11 1.6017 1.37+0.16
Peritoneal tuberculosis 2.76+ 0.40 3.15+£0.33 0662 0.67+£0.15
Chronic heart failure 1.2+ 3.22 1.64+ 0.66 2.88.2 2.03£0.42
Nephrotic syndrome 2.5+ 0.65 2.6£0.14 0.7£0.23 88&0.31
Malignancy related 2.5+ 0.65 2.7+ 0.14 0.90+£0.75 .8+1.14

The findings were comparable with Khan et al st(2307).Both AFTP and SAAG values were comparable mean

AFTP in SBP cases was low as compared with Khaai. éut in another study by Ali Saqgét alin 2011 on cases of
cirrhotic ascites[12], the mean ascitic fluid pinoteoncentration in SBP patients was low (0.86 djrdd compared to
mean ascitic fluid total protein concentration anrSBP patients (1.7 gm/dl), p < 0.001.

In present study ascitic fluid total protein cortration in liver cirrhosis with SBP cases was 0.98t1gm/dl and
without SBP cases was 1.87+0.73 gm/dl, (p < 0.001).

5) Comparison of sensitivity of SAAG and AFTP in diffegentiating ascites related to portal hypertension \ith
other studies

Study Year of study Total cases | Sensitivity of SAAG Sensitivity of AFTP
(n)

Beg M et a[[11] 2001 100 94.73% 65.62%

U. H. Malabu et aJ13] 2006 90 96% 73%

Khan F Y et a[6] 2007 104 98.02% 83.54%

Present study 2013 100 92.31% 70.51%

Sensitivity was less than SAAG method and comparabth other studies. But specificity was 95.45% agual to
SAAG.

6) Mean ADA levels in cases of tubercular ascites %9.5+10.02 U/L and comparable to the findingBlatk J (1982)
[14] and Agrawal $2011) studies.[15]

7) In the present study the mean TLC count and houpte % was 419 + 92.88 cells/cumm and 84.75 £6.05
respectively which is comparable to 680.46+348.16@ a7.9+23.10% in Agrawal et al (2011).[15]
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8) In cases of liver cirrhosis with ascites the tality was 23.52% .

et al [16] and S K Sarin et[dl7] respectively.
Conclusions

1. The mean of serum-ascites albumin gradient (SAAG
in portal hypertension related etiology (2.05+0.52
gm/dl) was significantly (<0.001) higher than inrmal
portal pressure etiology (0.72+0.19 gm/dl). Hence,
SAAG was useful in classifying ascites due to non
portal and portal hypertension etiology.

2. The mean of ascitic fluid total protein (AFTR) i
portal hypertension related etiology (1.77+0.73 djin/
was significantly (p < 0.001) lower than in normal
portal pressure etiology (3.01+0.37 gm/dl). Hence,
AFTP was also useful and equally specific in
classifying ascites due to non portal and portal
hypertension etiology.

3. Serum-ascites albumin gradient (SAAG > 1.1gm/dl)
had sensitivity of 92.31%, and ascitic fluid topabtein
(AFTP < 2.5gm/dl) had sensitivity of 70.51% in
diagnosis of etiology due to portal hypertensioentke
the sensitivity of SAAG was higher than ascitesdflu
total protein AFTP in diagnosis of ascites due dota
hypertension from other etiology.
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