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Background: Spontaneous bacterial peritonitis is serious medical 

complication associated with advanced stage of hepatic cirrhosis and 

requires quick diagnosis for initiating appropriate antibiotics. 

‘Leukocyte esterase’ reagent dipstick works upon ‘esterase’ activity of 

activated granulocytes. This enzyme functions by undergoing reaction 

with an ester-releasing ‘hydroxyphenylpyrrole’ which causes color 

changes in azo dye coated reagent strip. 

Aim:The aim of present study was to assess the diagnostic importance 

of leukocyte esterase reagent dipstick in ascitic fluid for diagnosis of 

SBP.  

Materials and Methods: Ascitic fluid sample were obtained from 100 

hospitalized patients with liver cirrhosis.  PMNL cell count was 

performed and results were compared with Leukocyte Esterase 

Dipstick strip test. The strips were observed in 90 seconds by 

comparing with colorimetric grade scale (from 0 to 4).  

Results: 99.1% specificity, 100% sensitivity, 93% PPV and 100% 

NPV were obtained for diagnosing SBP.  

Conclusion: Leukocytic esterase reagent (dipstick test) is a specific, 

quick, less expensive as well as simple bed-side method for arriving at 

diagnosis of spontaneous bacterial peritonitis. Negative strip test can be 

used for excluding a SBP diagnosis. 
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Introduction:- 
Poly-morphonuclear lymphocyte (PMNL) cell counting in ascitic fluid is important for diagnosing and managing 

spontaneous bacterial peritonitis.
1 

Spontaneous bacterial peritonitis is a common as well as severe type of 

complication seen with decompensated type of cirrhosis. When it was first described in 1970s, mortality rate seen 

was exceeding 80% and at present, significant improvement in prognosis of spontaneous bacterial peritonitis has 

been noted. Currently, the mortality rate is around 20%. 
2, 3  

 

Approximately 10 to 30% of cirrhotic patients who are hospitalized report with spontaneous bacterial peritonitis. 
4, 5, 

6, 7
 On the other hand, only 3.5% of patients with cirrhosis are reported in outpatients. 

8
 

 

There are a total of 4 practice guidelines as well as expert consensus reports on diagnosis as well as management of 

Spontaneous Bacterial Peritonitis. According to each of these documents, diagnosis of spontaneous bacterial 

peritonitis must be completely based upon polymorphonuclear leukocytic cell counts in ascitic fluid. 
9, 10, 11
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PMNL counts higher than 250 cells/cubic mm is highly suggestive of Spontaneous Bacterial Peritonitis. It acts as an 

indicator for initiating antibiotic therapy. Just a fraction of Spontaneous Bacterial Peritonitis patients manifest with 

symptoms that are typically suggestive of peritoneal infectivity for example, pyrexia, abdominal pain and an 

elevated blood leukocyte count. SBP may be suspected if a patient shows symptoms of hepatic encephalopathy or 

rapidly progressing impairment in renal functions with no precipitating factor. Additionally, significant percentages 

of patients, SBP can be entirely asymptomatic. Here, diagnosis can be done by utilizing paracentesis.
12

 

 

After obtaining diagnosis, collection of ascitic fluid along with blood culture must be done prior to beginning of 

antibiotics administration. Commonest microorganism isolated from patients suffering from SBP is- Escherichia 

coli, Gram-positive cocci (Streptococcus species, mainly) and Enterococci. 

 

These microrganisms constitute approximately 70% of all SBP cases. 
13, 14

 However, antibiotics therapy must not be 

delayed till microbiological culture reports are made available. Also, patients in which conventional bacterial culture 

is done, an ascitic fluid culture may turn out to be negative in approximately 60% patients diagnosed from SBP. 
9
 

Hence, antibiotics must be started immediately after diagnosis of SBP with paracentesis. The antibiotic of choice is 

Cefotaxime for treating Spontaneous Bacterial Peritonitis as it is effective upon 95% of microflora found in ascetic 

fluid and also, attains high concentration in ascetic fluid.
 15, 16, 17, 18

 

 

The recommended dosage of cefotaxime is 4 to 8 grams per day through intravenous route for minimum five days. 
19

 

 

Urinary reagent strips that can identify leukocytic population by means of detection of ‘esterase’ activity through 

colorimetric based reaction has been proposed for bed-side diagnosis of Spontaneous Bacterial Peritonitis. These 

diagnostic strips have been tested for quick diagnosis of bacterial origin meningitis, pleurit is or synovitis. 

 

First study that was published in 2002 comprised of a total of 72 cirrhosis patients of which 9 had Spontaneous 

Bacterial Peritonitis reported 100% sensitivity as well as specificity of these urine strips for diagnosing SBP. 
20

 

 

However, there is conflicting evidence regarding use of diagnostic urinary strips for diagnosis of SBP. Hence, this 

study was designed to test the efficacy of ascitic acid dipstick leukocyte esterase activity in early diagnosis of 

spontaneous bacterial peritonitis. 

 

Materials and Methods:- 
This prospective analytical study was conducted in Department of Medicine of Dr. Kiran C. Patel Medical College 

and Research Institute, Bharuch for a period of January 2021 and December 2021 following approval from 

appropriate institutional ethical committee of our scientific and ethical committees. Written informed consent was 

obtained from study participants prior to their recruitment in this study.  

 

The study sample comprised of one hundred (100) patients suffering from ascites as a result of decompensated 

hepatic cirrhosis with varied etiologies. Inclusion criteria for Spontaneous Bacterial Peritonitis patients were 

diagnosed by symptoms of- fever, generalized pain in abdomen, tenderness, ≥ 250 cells/ mm3) PMNLs in ascitic 

fluid  and minimum of one microrganism that has been isolated from culture. 

 

Exclusion criteria for the study were-  Hemorrhage associated ascites, secondary type of peritonitis, 

immunocompromised patients (for example- pregnant females, patients undergoing chemotherapy, suffering from 

HIV) patients who received antibiotic therapy 10 days before hospitalization, patients with cardiac failure/ ischemic 

heart disease, type II diabetes, hypertension, hyper-lipidemia hematological disorders (for example, leukemia, 

myeloproliferative disorders, aplastic anemia, neoplasms) hypo- or hyperthyroidism,  auto-immune diseases, those 

on anticoagulants, Non-Steroidal Anti-Inflammatory Diseases or oral contraceptive drugs 10 days before 

hospitalization.  

 

Selected patients had been subjected to complete medical history, thorough general physical examination, laboratory 

tests, i.e., Complete blood count which included- Mean corpuscular volume (M.C.V.), pro-thrombin time (PT), liver 

functions tests which comprised of total plasma proteins, serum albumin, ALT, AST, total direct serum bilirubin and 

alkaline phosphatase; renal function tests (for analyzing serum creatinine, urea, blood urea nitrogen), electrolytes 

(for example, K, Na and Ca), serum alpha-feto protein (AFP) and analysis of ascitic fluid (white blood cells count 
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/mm3 with absolute neutrophil count/millimeter cube, total protein/albumin, microbiological culture with sensitivity, 

cytological examination and leukocyte esterase in ascitic fluid by leukocyte esterase reagent strips. All patients were 

subjected to ultrasound examination of pelvic and abdominal region.  

 

Confirmatory diagnosis of Spontaneous Bacterial Peritonitis was made based on minimum 250 cells per cubic 

millimeter of Polymorphonuclear leukocytes (PMNLs) in Ascitic fluid along with positive ascitic fluid culture.  

 

Specimen Sampling:- 

a. Collection of blood sample: 5 ml of blood was with-drawn by means of venipuncture. Out of the total blood 

sample collected, 1ml mixed with sodium citrate was stored in a test tube for complete blood counting while 4 

ml of blood sample was allowed clotting in an Eppendorf tube. Non-hemolyzed sera was separated. This serum 

sample was used for determining creatinine, uric acid, C-reactive protein and liver function tests. 

b. Collection of ascitic fluid: A light yellow colored ascitic fluid sample was collected by paracentensis under 

aseptic environment.  The collected fluid sample was immediately tested using Dipstick for leukocyte esterase 

activity. The strip was kept immersed in the fluid sample for 90 seconds after which it was taken out and change 

in color was compared with standard color chart provided.  

The test was considered as ‘positive’ on appearance of purple color. 

 

Table 1:- Table showing grade of esterase activity and change in color of strip. 

Grade Color No. of cells per cubic mm 

0 Light yellow Nil 

 1 Light pink 15 PMNLs/cubic mm 

2 Pink >70 PMNLs/cubic mm 

3 Light purple >125 PMNLs/cubic mm 

4 Purple >500 PMNLs/cubic mm 

 

Statistical analysis was performed after coding the collected observational data using the SPSS statistical software 

version 10.0 (SPSS Inc. Chicago. 1L, USA). Quantitative data were calculated as arithmetic mean and standard 

deviation (means ± SD). Sensitivity, specificity, positive predictive value and negative predictive values were 

calculated. 

 

Results:- 
Ascitic fluid was obtained from a total of 100 paracentensis performed on patients suffering from liver cirrhosis. Of 

the studied sample, spontaneous bacterial peritonitis was diagnosed in 20 patients by means of cytological 

examination (>250 PMNLs/cubic mm), of these only 12 specimens demonstrated positive microbial culture. All 

positive patients tested positive with the Dipstick urine strips (grades 2 to 3). The paracentensis procedure was 

repeated in 5 patients on antibiotic therapy after 48 hours. Of these, in 4 cases the neutrophil count was less than 250 

cells/cubic mm, however, the strip test was positive. All patients were then put on revised antibiotics therapy. 

Although, 1 patient who was undergoing antibiotic therapy had negative strip test as well as cell count less than 250 

cells/cubic mm.  

 

In remaining 80 cases, negative colorimetric strip test was found to correlate with PMNL count less than 250 per 

cubic mm. The cut off threshold value of 250 cells per cubic mm showed 100% sensitivity, 99.1% specificity, 93% 

positive predictive value and 100% negative predictive value. 

 

Table 1:- Spontaneous bacterial peritonitis cases diagnosed by cytology and Dipstick strip test. 

Grades 

 

 

PMNL count /cubic mm 

 

 

0 

 

 

1 

 

 

2 

 

 

3 

 

 

4 

<250 cells/cubic mm 80 - 4 - - 

>250 cells/cubic mm - - - 20 - 

Cultures  - - 12 01 - 
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Graph 1:- Graph showing studied parameters. 

 
Discussion:- 
Spontaneous bacterial peritonitis is a serious medical condition which requires fast diagnosis for starting antibiotic 

therapy. Traditionally, diagnosis of SBP is based upon manual laboratory examination of ascitic fluid which requires 

long time reporting. This condition is diagnosed from ascetic fluid if PMNL cell count is ≥250 cells per cubic mm. 

 

Hence, there is a pressing need for a newer diagnostic tool that can facilitate quick diagnosis and treatment of 

patients as it is a fatal condition. 

 

Results of this prospective analytical study showed high accuracy of urinary reagent strips for performing diagnosis 

of SBP from ascitic fluid sample. The grades 2 and/or 3 test result of reagent test strips demonstrated high positive 

predictive value (93%) along with 99.1% specificity for diagnosing SBP. Also, in patients with test reagent strip 

with grades 0 or 1, SBP diagnosis can be excluded as 100% negative predictive value was obtained.  

 

Our study findings are supported by other investigators as well. In conformance with our study, Riggio et al (2009) 

have reported 85 % to 100% sensitivity and 90% to 100% specificity of urinary strips for diagnosing SBP. 
1 

Similarly, Braga et al (2006) reported 100% sensitivity, 98.9% specificity, 92.3% Positive predictive value and 

100% negative predictive value for urinary reagent strips (Combur test). 
20

 

 

In a similar study, Théovenot et al (2004) observed 89% sensitivity and 100% specificity of urine strips (Combur-

2).
21 

Also, Castellote et al (2003) have demonstrated that urine screening test using Aution sticks showed 96% 

sensitivity and 89% specificity  for detection of SBP in ascites. 
22

 Vanbiervliet et al (2002) in their study observed 

that rapid urine screening test using ‘Multistix 8SG’ demonstrated 100% sensitivity as well as specificity for SBP. 
23

 

 

In current study, only 13 (0.13%) positive microbiological cultures were reported. Most common microorganism 

isolated was Escherichia coli. Similar low percentages have been reported by other studies as well and have ranged 

between 39% to 59%. Presence of positive microbial culture might be reflective of an early diagnosis of bacterial 

peritonitis. 
23, 24, 25 

 

Conclusion:- 
Urinary test strips for screening and diagnosis of spontaneous bacterial peritonitis is an excellent tool specially, 

when used as an adjunct with microbiological culture methods. Our study along with similar other studies has 

demonstrated its high sensitivity and specificity to be used as an effective bed-side diagnostic tool. 
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Thus, a combination of bed-side strip tests of ascitic fluid coupled with bed-side inoculation in blood based culture 

broths may decrease numbers of samples of ascetic fluid as ‘false negative’. As a result of this, early and specified 

antibiotics may be prescribed to patients. 
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