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ABSTRACT 
Background- We aimed to find out the spectrum of bacterial infections in ascitic fluid among patients of decompensated 

chronic liver disease in a tertiary care hospital.  Methodology- This study was conducted as a facility based cross sectional 
observational study on cases of decompensated Chronic Liver disease having ascites, seeking care at People’s Hospital 
Bhopal during the study period of 1st November 2022 to 30th April 2024. History and examination was done and findings 
were recorded. Diagnostic paracentesis was done and ascitic fluid subjected to examination. Results-Ascitic fluid 
biochemistry revealed low total protein levels in 47.2% cases. SAAG was less than 1.1 in 18.5% cases and more than 1.1 in 
71.5% cases of decompensated Chronic Liver Disease.Gram staining revealed pus cells in 10 (8.3%) cases and Ascitic fluid 
culture was positive in 1.8% cases. ADA levels were raised in 1 (0.9% cases). Spontaneous bacterial peritonitis was present 
in 7.4% of all the sample analysed. Conclusions-Ascitic fluid analysis helps in evaluation of patients with Chronic Liver 

Disease and helps in adequate treatment and predicting the outcome of patients with decompensated chronic liver disease. 
We found pus cells in 10 patients out of total 108 patients on Gram stain, however, organisms were isolated in only 2 
patients i.e. Enterococcus species and Pseudomonas Aeruginosa in one each. 
Keywords- Decompensated liver disease, ascites, aetiology, CBNAAT, ADA. 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

Chronic liver disease (CLD) is a continuous process, 

characterized by inflammation, destruction and 

regeneration of parenchyma of liver, and this 

repetitive process of liver injury is associated with 

fibrosis and ultimately cirrhosis of liver.[1] Ascites is 

one of the most common complications of cirrhosis, 

characterized by accumulation of excess fluid in the 

peritoneal cavity, which is pathological.[2] 
Approximately 5 to 7% of the compensated cirrhosis 

progresses to decompensated state and after a decade 

since diagnosis of liver cirrhosis, approximately 50% 

cases develop ascites.  The 1 year survival rate of 

patients with decompensated cirrhosis is reported to 

be 60% whereas the 2 year survival rate is 45%.[3,4] 

Ascitic cirrhosis can be complicated by subsequent 

bacterial infections in more than one fourth of the 

hospitalized patients with decompensated chronic 

liver disease.[5] Infection in cases with cirrhosis may 

further increase the risk of complications in these 

patients and may lead to acute on chronic liver 

failure.[6] The infections commonly observed in 

patients with decompensated chronic liver disease 

include spontaneous bacterial peritonitis (SBP), soft 

tissue infections,  pneumonia, urinary tract infections 

(UTI), and spontaneous bacteremia.[7]   The incidence 

of spontaneous bacterial peritonitis in cirrhotic 
patients have been documented to range between 7 

and 30% per year, and has been associated with 

significant morbidity and mortality among these 

cases. In untreated cases, mortality can be reported in 

50% cases.[8] 

The higher susceptibility to bacterial infections in 

decompensated liver cirrhosis is attributed to several 

factors such as alteration of gut microflora, impaired 

functioning of intestinal barrier, progressive cirrhosis 
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associated immune dysfunction (including 

immunodeficiency and systemic inflammation) etc. 

The cardiovascular response in decompensated liver 

cirrhosis cases complicated by bacteria infection is 

often inadequate and is responsible for rapid 
hemodynamic collapse.[9] 

Decompensated cirrhosis complicated by infection is 

responsible for multiple complications such as renal 

failure, shock, encephalopathy etc., which can 

adversely affect the outcome of the patients. As these 

infections carry poor short as well as long term 

prognosis in patients with decompensated cirrhosis, it 

is essential to identify and treat the infection as early 

as possible so as to improve the outcomes in such 

cases. However, the typical signs and symptoms of 

infections may not be present and patients usually 

present with non-specific clinical features, preventing 
early diagnosis.[7,9,10] The patients with spontaneous 

bacterial peritonitis in decompensated cirrhosis may 

present with low grade fever and abdominal pain.[11,12] 

Thus, analysis of ascitic fluid for presence of bacterial 

contamination may help in early diagnosis and 

treatment of bacterial infection in cases with 

decompensated cirrhosis. The ascitic fluid must be 

subjected to routine microscopy and culture, gram 

staining, serum ascites albumin gradient (SAAG), 

ADA (Adenosine deaminase), CBNAAT(cartridge-

based nucleic acid amplification test) etc. Early 
identification and treatment may improve the outcome 

of these patients. Only few studies have been 

conducted previously to detect the bacterial infection 

in CLD cases.  Hence this study was done to make an 

attempt to fill up the gap in our knowledge and better 

understanding of such patients. With the above 

background, we aimed to find out the spectrum of 

bacterial infections in ascitic fluid among patients of 

chronic liver disease in a tertiary care hospital. We 

assessed ascitic fluid for gram staining, routine 

microscopy, biochemistry, culture sensitivity, SAAG 

(serum ascites albumin gradient), ADA (Adenosine 
deaminase), and CBNAAT (cartridge-based nucleic 

acid amplification test), for diagnosis of various 

bacterial infection. 

 

MATERIALS AND METHODS 

The present study was conducted as a facility based 

cross sectional observational study on cases of 

Chronic Liver disease having ascites, seeking care at 

People’s College of Medical Science & Research 

Centre, and associated People’s Hospital Bhopal 

during the study period of 18 months i.e. from 1st 
November 2022 to 30th April 2024 in the Medicine 

department.All cases of chronic liver disease with 

ascites admitted during the study period willing to 

participate in the study were included in the study 

whereas patients with compensated liver disease, 

malignancy (hepatocellular carcinoma), bleeding 

disorder, those who received antibiotics within last 7 

days and patients with ascites not due to chronic liver 

disease (systemic illness like Nephrotic syndrome, 

congestive cardiac failure, Primary hypothyroidism 

etc.) were excluded from the study.  

After obtaining ethical clearance from Institute’s 

ethical committee, all the patients with CLD with 

ascites satisfying inclusion and exclusion criteria were 
enrolled in our study. Detailed history regarding 

sociodemographic variables, presenting complaints, 

addiction, drug history, past medical/ surgical history, 

and comorbidities if any was obtained and 

documented. All the patients were then subjected to 

detailed general physical and systemic examination.  

Patients were then subjected to routine blood 

investigations (including LFT) along with USG whole 

abdomen 

All the patients were then subjected to diagnostic 

paracentesis. Under all aseptic precautions, using a 

16-18 gauge needle (Spinal needle for obese patients), 
20 cc or 50 cc syringe, sample of ascitic fluid was 

collected in respective containers. Diagnostic 

aspiration of fluid (ascitic fluid) was done and 

subjected to routine microscopy, Gram staining, 

Culture, Biochemical analysis, SAAG, ADA, 

CBNAAT.  

 

STATISTICAL ANALYSIS 

Data was compiled using MS Excel and analysis was 

done using IBM SPSS software version 20. 

Categorical and continuous data were expressed as 
frequency (%) and mean (±standard deviation). 

Association of pus cells with various factors was done 

using chi square test. P value of less than 0.05 was 

considered statistically significant. 

 

RESULTS 

The present study was conducted on a total 108 

patients with Decompensated chronic liver disease 

with mean age of 48.17±14.726 years. About 72.2% 

of cases were males.History of alcohol addiction was 

present in more than half of the cases (53.7%), of 

them history of addiction of alcohol with other 
substances was present in 27.8%. Apart from this, 

history of addiction to other agents was present in 

24.1% cases. All the patients with CLD presented 

with abdominal distension (100%), and 53.7% cases 

presented with other complaints such as shortness of 

breath (11.1%), bilateral pedal edema (11.1%), 

generalized weakness (7.4%), yellowish discoloration 

of eyes (6.5%) and blood in vomitus (3.7%). About 

2.8% cases each presented with history of black tarry 

school and vomiting. Small proportion of cases (1 

case each) presented with history of cough, left side 
hemiparesis, esophageal varices, history of COPD, 

hypertension, inability to talk, type 2 diabetes and 

weight loss. 49.07% cases were of Alcoholic Liver 

Disease. About 35.18% cases were of other 

(undetermined [genetic causes (Alpha-1 antitrypsin 

deficiency, Wilson disease, Hemochromatosis), 

Autoimmune hepatitis, Primary biliary cirrhosis 

(PBC), Primary Sclerosing Cholangitis (PSC)] causes 

(Table 1).  
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Table 1- Distribution of cases according to baseline variables 

Baseline variables Frequency (n=108) Percentage 

Age (years) Mean±SD 48.17±14.726 

Sex Male 78 72.2 

Female 30 27.8 

Addiction Alcohol 28 25.9 

Alcohol with tobacco 13 12 

Tobacco chewer 17 15.7 

Alcohol, tobacco and other 1 0.9 

Tobacco and other 1 0.9 

Alcohol with other 16 14.8 

Others 8 7.4 

None 24 22.2 

Complaints Abdominal distension 108 100.0 

Abdominal Pain 70 64.8 

Fever 13 12.0 

Others 58 53.7 

Aetiology Alcoholic Liver Disease 53 49.07 

NAFLD/NASH 5 4.6 

Chronic Viral Hepatitis 12 11.11 

Others 38 35.18 

 

Table 2- Distribution according to findings of Ascitic fluid in patients with CLD 

Ascitic fluid Frequency (n=108) Percentage 

SAAG <1.1 20 18.5 

>1.1 88 81.5 

Routine 

Microscopy 
Total cells 

<250 100 92.6 

>250 8 7.4 

Pus cells on Gram stain Absent 98 90.7 

Present 10 9.3 

Culture Enterococcus species 1 0.9 

Pseudomonas Aeruginosa 1 0.9 

Sterile 106 98.2 

ADA <40 107 99.1 

>40 1 0.9 

CBNAAT Negative 45 41.6 

Positive 0 0.0 

Not done 63 58.33 

 

SAAG was less than 1.1 in 18.5% cases of CLD.Mean total cell count in cases with CLD was 208.4±601.922. 
Gram staining revealed pus cells in 10 (8.3%) cases and Ascitic fluid culture was positive in 1.8% cases i.e. 

0.9% cases each ascitic fluid culture revealed growth of Enterococcus species and Pseudomonas Aeruginosa. 

ADA levels were raised in 1 (0.9% cases) and mean ADA levels in CLD cases was 4.90±5.41. CBNAAT 

(Cartridge based nucleic acid amplification test) was done in 45 cases and it was negative in all the cases (Table 

2). 
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Spontaneous bacterial peritonitis was present in 7.4% of all the sample analysed (Figure 1). 

 

DISCUSSIONS 

Ascitic fluid analysis may aid in diagnosing various 

infections in patients with decompensated cirrhosis. 
Bacterial infections have been reported to be common 

in patients with CLD and their presence is associated 

with poor prognosis and short term mortality.[12-14] We 

performed ascitic fluid analysis in patients with CLD 

to determine the bacterial infections in our study 

group. Ascitic fluid was subjected to biochemical 

analysis, SAAG, culture, ADA, CBNAAT, routine 

microscopy and gram staining. Ascitic fluid 

examination revealed protein levels of less than 2.5 

g/dl in 47.2% cases with mean protein levels of 

2.40±1.4 g/dl whereas mean albumin levels were 

0.79±0.78g/dl. Mean glucose levels in ascitic fluid 
analysis in patients with decompensated CLD were 

115.62±30.1 mg/dl. However, in a study of Maskey et 

al, mean proteins and sugar in ascitic fluid analysis 

were 1.408±2.687 mg/dl and 127.24±66.5 mg/dl 

respectively.[15] Vaz et al presented a case of TB 

peritonitis, in which the authors found proteins to be 

elevated with slightly elevated SAAG.[16] 

In present study, we assessed SAAG and found serum 

albumin to be low in 85.2% cases and mean serum 

and ascitic albumin levels were 2.52±0.742 and 

0.75±0.712 g/dl respectively. We found SAAG to be 
raised in 81.5% cases in our study population, 

suggestive of portal hypertension. However, because 

its accuracy only varies from 87.5 to 97%, SAAG 

may be falsely low in some situations. Unexpectedly 

low SAAG ascites can be caused by significantly low 

levels of serum albumin.[17] According to Subhaniet 

al, when used to diagnose portal hypertension as the 

etiology of ascites, SAAG ≥11 g/L showed a 

sensitivity of 85.5% and a specificity of 60.6%.[18] Vaz 

et al observed slightly elevated SAAG in patient with 

TBP along with elevated protein levels.[16] 

In present study, ascitic fluid was also subjected to 

routine microscopy and we observed cell counts to be 

raised (>250) in 7.4% cases. Mean cell count in 

patients with CLD was 208.4±601.922 cells. Overall, 

mean PMNs and mean Lymphocytes levels in ascitic 

fluid were 34.56±33.73% and 59.76±33.80% 

respectively. Mean TLC, neutrophils and lymphocyte 

counts in patients with CLD in a study of Maskey et al 

were 9180.22±2518.62, 7000.65±2325.14 and 

219.46±417.18 mm3 respectively.[15] Mean WBC 

count in patients with cirrhosis in a study of 

Samonakis et al was 1413.5±2232 cells, which was 
much higher as compared to present study, reflecting 

higher severity of infections.[19] . 

Gram stain revealed pus cells in 9.3% cases and 

majority of cases had 8 to 10 pus cells (3.7%). 

Chinock et al documented gram stain to be positive in 

3.9% cases and the sensitivity of gram stain was 

documented to be 10% whereas specificity was 97.5% 

for diagnosis of SBP.[20] 

Ascitic fluid culture revealed growth of micro-

organisms suggesting underlying infections in 1.8% 

cases (Enterococcus species and Pseudomonas 
Aeruginosa in 1 case each) of decompensated liver 

cirrhosis. Though we found pus cells in 9.3% but 

bacteria could be cultured in only 1.8%. As few 

patients were unable to recall their history of 

antibiotic use thus may have taken antibiotics before 

we obtained ascitic fluid sample for culture. The yield 

of ascitic fluid culture is high when sample is obtained 

prior to prescription of antibiotics.[21]Doddamani et al 
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Figure 1- Distribution of cases according to 
presence of spontaneous bacterial peritonitis
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observed Escherichia.coli  as the most common 

cultured organism in patients with SBP (50%), 

followed by Klebsiella (37.5%) and Pseudomonas 

aeruginosa (12.5%).[13]Bibi et al reported ascitic fluid 

culture positivity rate of 50% and the most common 
organism was E. coli (65%) followed by Enterococcus 

species (15%).[12]Purohit et al found culture positivity 

rate of  43.6% in their study and E. coli was the most 

common microorganism observed in 54.9% cases.[8] 

In our study, incidence of spontaneous bacterial 

peritonitis in patients with decompensated liver 

cirrhosis was 7.4%. The findings of present study 

were supported by the findings of Doddamani et al, 

where the authors found SBP in 9.8% cirrhotic 

patients.[13]Naqvi et al documented ascitic fluid 

infections in 44.89% cases of CLD.[14] Bibi et al 

reported SBP in much higher proportions of cases 
with decompensated cirrhosis (24.2%) as compared to 

present study.[12] 

Ascitic fluid was also subjected to ADA estimation 

and CBNAAT to observe presence of TB peritonitis 

in our study group. We found ADA levels to be raised 

in 1 case with  mean levels of 4.90±5.41 and 

CBNAAT was negative in all the cases who were 

subjected to CBNAAT. Vaz et al presented a case of 

TB peritonitis in which the authors documented ADA 

levels to be more than 40, however, the ZN stain and 

culture on LJ medium was negative.[16] Kumabe et al 
found Fifteen patients (median, 87.2 IU/L; range, 

44.0–176.1 IU/L) exhibited elevated ascitic ADA 

levels (≥40 IU/L); eight of them had tuberculous 

peritonitis. For the diagnosis of peritoneal TB, 

increased ascitic fluid ADA levels (≥40 IU/L) had 

100% sensitivity and NPV whereas it has 96% 

specificity and 53.3% PPV.[22] Soni et al observed 

CBNAAT to be positive in only 8.3% cases of TBP 

and the diagnostic accuracy of ADA was 61.6% and 

that of CBNAAT was 43.2% for diagnosis of 

extrapulmonary TB.[23] 

 

CONCLUSIONS 

Based upon the findings of presenting study, it could 

be concluded that ascitic fluid analysis helps in 

evaluation of patients with CLD and help in adequate 

treatment and predicting the outcome of patients with 

decompensated liver disease. We found pus cells in 10 

patients out of total 108 patients on gram stain, 

however, organisms were isolated in only 2 patients 

i.e. Enterococcus species and Pseudomonas 

Aeruginosa. 

 

LIMITATION OF THE STUDY 

The study had certain limitations, first, the study was 

conducted as a facility based cross sectional study in 

single centre, and thus the findings cannot be 

generalized. A large multicentric study with higher 

sample size is required to validate the findings of our 

study. 

 

 

RECOMMENDATION 

In patients of established decompensated chronic liver 

disease with ascites superadded infections were seen 

in 9.3% cases in ascitic fluid. These patients were 

mostly males, addicted to alcohol, tobacco, were 
malnourished, and were having low BMI. Most of 

these patients had presenting complaint of abdominal 

pain.Hence, it is recommended that patients with 

above characteristics are more prone to develop 

infections and hence we should keep a strict vigil to 

look for superadded infections in this subset of 

patients. 
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