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ABSTRACT 
 

Background: Spontaneous bacterial peritonitis (SBP) is an acute infection of otherwise sterile ascitic fluid in 

patients with decompensated liver cirrhosis. Gram negative bacteria are considered the main causative 
microorganisms of SBP. However, widespread use of antibiotics in cirrhotic patients has changed the microbial 
spectrum and the sensitivity patterns.  
Aim: To determine the frequency of different microorganisms and their sensitivity patterns in ascitic fluid of 

cirrhotic patients with spontaneous bacterial peritonitis and to see the impact of age, gender and duration of SBP 
on these patterns.  
Study design and duration: It was a prospective observational study conducted at Fatima Memorial Hospital, 

Lahore from December 2015 to December 2016.  
Methods: A total of 200 patients with clinical suspicion of SBP were enrolled in the study. Ascitic fluid sample was 

obtained within 6 hours of hospitalization and was sent to hospital laboratory. Culture reports were reviewed to 
determine the frequency of different microorganism as well as their sensitivity patterns to different antibiotics.  
Results: Out of 200 patients, the culture was positive in 113(56.53%) patients. Escherichia coli was seen in 35 

(31.2%) patients, Acinobacter Spp was present in 18 (15.3%), Streptococcus in 15 (13.4%), Enterococcus in 14 
(12.1%), Staphylococcus aureus in 13 (11.4%), MRSA in 12 (10.8%), and K. Pneumonia in 6 (5.7%) patients. 
Ceftazidime was sensitive in 73 (64.9%) cases, Cefotaxime was sensitive in 55 (49%), Ceftriaxone was sensitive 
in 50 (43.9%), Ciprofloxacin was sensitive in 49 (43.3%), Amikacin was sensitive in 36 (31.8%) 
Conclusion: The most frequent organism in ascitic fluid of SBP patients was E Coli, and the most sensitive 

antibiotic was ceftazidime. 
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INTRODUCTION 
 

Spontaneous bacterial peritonitis (SBP) is a frequent 
complication of decompensated cirrhosis, affecting both 
adult and paediatric patients with ascites.1,2 Bacterial 
translocation, altered  immunity in cirrhotic patients and low 
ascites fluid albumin are the key factors in the development 
of SBP.5–7 Ascitic fluid polymorphonuclear neutrophil 
(PMN) count more than 250/ ml is used as diagnostic 
criteria of SBP, as the culture is positive only in 40%of 
patients. 3The risk of developing SBP in cirrhotic patients 
with ascites is estimated to be  10%–30%.4,5 SBP is one of 
the leading causes of morbidity and mortality in patients 
with cirrhosis.3-5Early diagnosis and a prompt antibiotic 
therapy can decrease the mortality rate from 80% to a 20–
30%.6Historically, gram-negative bacteria were known as 
the most prevalent cause of SBP 9  with Escherichia coli as 
the commonest organisms isolated and most of the 
international societies recommended third-generation 
cephalosporin as empirical treatment of SBP and 
norfloxacin for secondary prophylaxis. 10,11However, the 
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organisms and sensitivity patterns in SBP have been 
changed considerably in the last few years. Gram-positive 
and drug-resistant bacteria are being detected increasingly 
in ascitic fluid of SBP patients.3,8,9,12–14This change in 
microbiology as well as sensitivity pattern has been 
attributed to widespread and injudicious use of antibiotics in 
cirrhotic patients. These observations have raised 
questions about the use of commonly recommended 
empirical antibiotics in SBP. The microbial  spectrum and 
sensitivity patterns in SBP have changed considerably in 
the last few years, worldwide, therefore we tried to evaluate 
the common microorganisms as well their sensitivity in our 
local population. 
 

MATERIAL & METHODS 
 

It was a prospective observational study carried out in the 
department of Medicine, Fatima Memorial Hospital, Lahore 
from December 2015 to December 2016. The non-
probability consecutive sampling technique was used to 
include the patients. Sample size of 200 cases was 
calculated using 90% confidence interval, 5% margin of 
error and taking expected culture positivity of 60%. Male 
and female patients aged 20-60 years having 
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decompensated cirrhosis and clinical suspicion of 
spontaneous bacterial peritonitis based on history & 
examination were included in the study. High risk patients 
i.e. uncontrolled diabetes (BSR>200mg/dl), uncontrolled 
hypertension (BP>140/90mmHg), deranged RFTs (serum 
creatinine>1.2mg/dl) or cardiac problem (abnormal ECG), 
were excluded from the study. Patients with a history of 
peritoneal paracentesis or use of antibiotics in the last 4 
weeks, secondary peritonitis (perforation of viscus or 
infective focus on USG), tuberculosis or malignancy (on 
history / medical record) were also excluded from the study. 
Data collection: After taking approval from institutional 

review board, informed written consent was obtained from 
each patient. The demographic information (name, age, 
sex and duration of SBP) was noted. 10ml of ascitic fluid 
was obtained during first 6hours of hospitalization. Sample 
was sent to the laboratory of the hospital. SBP was defined 
as a PMN count equal to or greater than 250/ml in ascitic 
fluid or ascitic fluid culture positive for one or more 
organisms. Culture reports were followed to check the type 
of microorganism in ascitic fluid and their sensitivity 
patterns. 
Data Analysis: The data was analysed statistically by 

using SPSS version 24.0 Quantitative variables like age 
and duration of SBP was presented in form of mean ± S.D. 
Qualitative variables like gender, microbial spectrum& 

antibiotic sensitivity were presented in form of frequency 
and percentage. Data was stratified for age, gender and 
duration of SBP. Post-stratification, chi-square was applied. 
P value ≤0.05 was taken as significant. 
 

RESULTS 
 

A total 200 cases were enrolled in the study. Mean age of 
the patients was 40.42±11.31. 143 patients (71.5%) were 
male and 57 patients (28.5%) were females. The mean 
duration of decompensated cirrhosis was 5.45±6.50 years. 
55 (27.3%) patients were having Child A cirrhosis, 78 
(39.2%) patients were having Child B cirrhosis and 67 
(33.5%) patients were having Child C cirrhosis. The culture 
was positive in 113(56.53%) patients.(Table-1) Escherichia 
coli was the most frequent microorganism seen in 
35(31.2%)patients, Acinobacter Spp was present in 18 
(15.3%), Streptococcus in 15 (13.4%), Enterococcus in 14 
(12.1%), Staphylococcus aureus in 13 (11.4%), MRSA in 
12 (10.8%), and K. Pneumonia in 6(5.7%) patients. (Table-
2) Ceftazidime was sensitive in 73(64.9%) cases, 
Cefotaxime was sensitive in 55(49%), Ceftriaxone was 
sensitive in 50(43.9%), Ciprofloxacin was sensitive in 
49(43.3%), Amikacin was sensitive in 36 (31.8%), Co 
Amoxiclave was sensitive in 29 (25.5%) and Imipenum was 
sensitive in 19 (16.6%) cases (Table-3). 

 
Table.1: Baseline Characteristics (Age, Gender, disease duration, child class and culture report) of the Study Participants 

 
Table 2: Spectrum of Micro-organisms & Impact of Age, Gender & Duration of Disease 

 
Table 3: Patterns of Antibiotic Sensitivity & Impact of Age, Gender & Duration of Disease 

Antibiotics 

Age (years) p-value Gender   p-value Disease Duration (years) 

p-value Total < 30 
n=50 

≥ 30 
n=150 

Male 
n=143 

Female 
n=57 

Below 3 
n=103 

Above 3 
n=97 

Ceftazidime 28 45 0.409 49 24 0.142 38 35 0.979 73 

Cefotaxime 14 41 0.567 38 17 0.876 28 27 0.798 55 

Ceftriaxone 21 19 0.471 33 17 0.667 38 12 0.039 50 

Ciprofloxacin 17 32 0.718 35 14 0.964 24 25 0.575 49 

Amikacin 17 19 0.441 27 09 0.623 20 16 0.844 36 

Co-Amoxiclav 8 21 0.219 20 09 0.770 15 14 0.677 29 

Imipenem 4 15 0.289 12 7 0.930 11 8 0.539 19 

 

Parameter  N=200 Minimum Maximum 

Gender Male (%) 143 (71.5)   

Female (%) 57 (28.5) 

Age  Mean+SD 40.42±11.31 20 60 

Disease Duration  Mean +SD 5.41±6.50 1 6 

Child Class A (%) 55 (27.3)   

B (%) 78 (39.2) 

C (%) 67 (33.5) 

Culture Report Positive(%) 113(56.53%)   

Negative(%) 87 (43.47) 

Organisms 

     Age (years) p-value Gender   p-value Disease Duration (years) 
P 

value 
Total < 30 

n=50 
≥ 30 

n=150 
Male 

n=143 
Female 

n=57 
Below 3 
n=103 

Above 3 
n=97 

Escherichia coli 16 19 0.548 24 11 0.912 20 15 0.204 35 

Acinobacter Spp 2 16 0.559 15 3 0.722 10 8 0.282 18 

MRSA 3 9 0.811 8 4 0.272 5 7 0.136 12 

Staph. Aureus 3 10 0.570 9 4 0.325 8 5 0.983 13 

Streptococcus 3 12 0.644 4 11 0.074 7 8 0.304 15 

Enterococcus 2 12 0.832 9 5 0.176 6 8 0.353 14 

K. Pneumonia 1 5 0.397 2 4 0.250 2 4 0.400 6 
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DISCUSSION 
 

In our study the microorganism Escherichia coli was the 
most frequent microorganism present in 35 (31.2%) 
patients while Klebsiella Pneumonia was the least frequent 
microorganism observed only in 6 (5.7%) patients. 
Antibiotic sensitivity results of our study showed that the 
Ceftazidime was the most sensitive antibiotic in 73 (64.9%) 
patients, while Imipenem was the least sensitive antibiotic 
only in 19 (16.6%) patients. A local study performed at lady 
reading hospital Peshawar also reported E.coli as most 
frequent organism in 30% patients. K Pneumonia was 
detected in 14%, S. pneumonia in 16%, Enterobacter in 
8%, S aureus in 4%, and Enterococcus in 4% patients. The 
sensitivities of all these organisms collectively were 
ceftriaxone (70%), cefotaxime (70%), ciprofloxacin (66%), 
co-amoxiclave (58%).15A study by Sheikhbahaei et al 
showed that most of the E. coli isolates were sensitive to 
piperacillin-tazobactam, imipenem, ceftizoxime,amikacin 
and gentamicin, and only 20–30% of E. coli isolates 
showed sensitivity to cefotaxime and ceftazidime.The 
sensitivity to ceftriaxone was 43.4%.16 Aretrospective study 
conducted at Germany showed that the frequency of 
enterococcal infections in SBPhas increased from 11% to 
35% which demonstrated increased resistance to 
cephalosporins.17A study by Najeeb et al showed 
Staphylococcus aureus in 26.9% cases andE. coli in 23.1% 
cases.18The Changes in the pattern of resistance rate to 
the antibiotics from 2005–2011, were as ciprofloxacin (30, 
59.8%), cefotaxime (62.5%, 85.7%),ceftazidime (73%, 
82.1%), amikacin (19.8%, 29%), ofloxacin (36.8%, 50%), 
and oxacillin (35%, 51.6%). Ceftriaxone showed least 
change in  resistant strains (57.8%, 59%).4A study 
conducted in Korea advocated cefotaxime as a choice of 
primary empirical antibiotic inSBP.9Another study in Spain 
indicated that ceftriaxone is effectivein 73% of patients.19In 
a study conducted by Akhtar et al amikacin & imipenem 
showed low resistance(21.3%&26.1%) and cefotaxime, 
ceftriaxone & ceftazidime showed high resistance (> 60%) 
while ofloxacin and ciprofloxacin (65.9%&73.9%).20 
 

CONCLUSION 
 

Our study concluded that the most common bacteria in 
SBP samples of patients was E Coli, and the antibiotics 
which showed highest frequency of sensitivity pattern was 
ceftazidime. Moreover age, gender and duration of SBP 
had no significant impact on microbial spectrum and 
sensitivity pattern of a particular antibiotic. 
Limitations: Our study was a single centre study with 

relatively smaller sample size so results of this study can’t 
be generalized to whole population of the country. 
Recommendations: Multicenter studies are need of the 

day to be conducted among all the provinces of Pakistan 
with larger sample size so their results will be representing 
the regional differences in microbes and can help the 
health policy makers to devise a strategy to get the 
recommendations of that study need to be implemented as 
national guidelines for each province to improve the overall 
health care quality & delivery in the country. 
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