
Changes in the patterns and microbiology of spontaneous bacterial peritonitis : 
analysis of 200 cirrhotic patients

H. Al-Ghamdi1,2, N. Al-Harbi3, H. Mokhtar1, M. Daffallah1, Y. Memon4, A. A. Aljumah1, 2, F. M. Sanai5

(1) Hepatology Division, Department of Hepatobiliary Sciences and Organ Transplant, King Abdulaziz Medical City, Riyadh, Saudi Arabia ; (2) King Saud bin Abdulaziz 
University for Health Sciences, Ministry of National Guard Health Affairs, Riyadh ; (3) Department of Neurosurgery, King Abdulaziz Medical City, Riyadh, Saudi 
Arabia ; (4) Gastroenterology Division, Department of Medicine, King Abdulaziz Medical City, Ministry of National Guard Health Affairs, Riyadh, Saudi Arabia ; (5) 
Gastroenterology Unit, Department of Medicine, King Abdulaziz Medical City, Ministry of National Guard Health Affairs, Jeddah, Saudi Arabia.

Abstract

 Background & aims : The microbiological characteristics of 
spontaneous bacterial peritonitis (SBP) are changing worldwide 
with a shift in patterns of SBP and increasing prevalence of 
antibiotic-resistant bacteria. We, therefore, conducted this 
retrospective study aiming to characterise the current patterns and 
microbiology of SBP in our region.
 Methods : We performed a retrospective chart review of patients 
presenting with their first episodes of SBP. The demographical, 
clinical and laboratory parameters of all patients at first 
paracentesis were recorded.
 Results : The study included 200 cirrhotic patients with SBP. 
Mean age was 60.4±13.5 years and 116 (58%) patients were males. 
Liver cirrhosis was predominantly viral in 138 (69%) patients. 
Ascitic fluid cultures were positive in 103 (51.5%) patients 
and negative in 97 (48.5%). Ninety-eight (95.1%) patients had 
monomicrobial bacterial growth. The most common variants of 
spontaneous ascitic fluid infection were culture negative neutrocytic 
ascites (CNNA) in 97(48.5%) patients and SBP in 65 (32.5%) 
patients. E.Coli was most frequently isolated microorganism 
in 41 (39.8%) patients followed by staphylococcus species in 19 
(18.4%) patients, Klebsiella pneumonae in 14(13.6%) patients 
and streptococcus species in 13 (10.7%) patients. The prevalence 
of extended spectrum beta-lactamases (ESBL) resistant E.Coli 
was 29.3%. Antibiotic resistance rate for meropenem, piperacillin\
tazobactam, ceftriaxone and ciprofloxacin was 0%, 22.0%, 29.0%, 
and 28.6% respectively.
 Conclusions : Changes in the patterns and microbiology of SBP 
are evident in our region with increasing prevalence of culture 
negative SBP, extended spectrum beta-lactamases resistant E.Coli, 
and increased resistance rate to first line antibiotics. Our data 
argue for relying on periodic hospital based antibiotic susceptibility 
data whenever SBP is treated. (Acta gastroenterol. belg., 2019, 82, 
261-266).
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Introduction

 Spontaneous bacterial peritonitis (SBP), an infection 
of ascites caused by translocation of bacteria from 
the intestinal lumen into the systemic circulation, is a 
frequent event and a common cause of death in patients 
with cirrhosis (1,2). It is the most common infection 
among patients with cirrhosis and ascites with an 
incidence of 10-30% for hospitalised patients (3). In 
the early era of SBP, its mortality surpassed 90%, but a 
seek-and-diagnose early strategy along with appropriate 
treatment has reduced mortality in recent years to about 
20% (4,5). The microbiological characteristics of SBP 
have changed (6-8), with reports from different countries 

indicating a shift in microbial patterns and increasing 
prevalence of antibiotic-resistant microorganisms raising 
real concerns about serious clinical outcomes in these 
patients. It is unknown whether the present situation 
of SBP in Saudi Arabia would be different from what 
has been reported by recent literature. We, therefore, 
conducted this observational study in Saudi Arabia on 
SBP aiming to characterise the clinical, microbiological 
and biochemical presentations, and the clinical outcomes 
of this unique infection in cirrhotic patients.

Patients and methods

 We performed a retrospective chart review between 
January 2010 and April 2016 of all cirrhotic patients 
admitted with a diagnosis of ascitic fluid infection at 
the liver unit in King Abdulaziz Medical City (KAMC), 
Riyadh. Patients were identified via a hospital-based 
database using International Classification of Diseases 
[ICD-10]. The medical records of all patients admitted 
with a diagnosis of ascitic fluid infection were reviewed 
at the time of presentation for demographic data (age, 
sex, date of diagnosis of SBP, aetiology of liver disease, 
comorbidities), clinical presentation of SBP (fever, 
abdominal pain, hepatic encephalopathy, variceal 
bleeding, worsening of ascites, presence of hypotension 
and shock, previous attacks of SBP and secondary 
prophylactic antibiotic therapy), laboratory data 
(liver biochemistry, renal function tests, international 
normalised ratio [INR], blood counts, viral serology 
and ascitic fluid cell count and differential, culture and 
sensitivity, albumin and total protein) and radiological 
data regarding the presence of hepatocellular carcinoma 
and portal vein thrombosis. The Child Turcotte Pugh 
(CTP) and Model of End stage liver disease (MELD) 
scores were calculated at the time of admission for 
all patients. The data were collected by the study 
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in Table 1. The most common presenting symptom 
was increasing ascites in 183 (91.5%) followed by 
abdominal pain in 162 (81.0%) patients. Portosystemic 
encephalopathy was seen in 65 (32.5%) : 13 (6.5%) with 
grade 1, 40 (20.0%) grade 2, 9 (4.5%) grade 3, and 3 
(1.5%) with grade 4. Twenty five (12.5%) patients had 
mild (grade 1) ascites, 97 (48.5%) patients had moderate 
(grade 2) ascites, 78 (39.0%) patients had severe (grade 
3) ascites. Twenty three (11.5%) patients were diagnosed 
with SBP during hospital admission for acute variceal 
bleeding, 58 (29.0%) patients had HCC and 27 (13.5%) 
patients had portal vein thrombosis. Forty-one (20.5%) 
and three (1.5%) patients had a history of large volume 
paracentesis and variceal band ligation one week prior 
to diagnosis of SBP, respectively. Mean CTP score was 
10.2 ± 1.9 ; 66 (33%) patients were CTP class B and 134 
(67.0%) patients were CTP class C. The mean MELD 
score was 21.9± 7.5 ; eight (4%) patients had MELD 

investigators in pre specified case record forms and were 
transferred to a specific excel sheet for final analysis by 
Statistical Package for Social Sciences (SPSS) software. 
The study was approved by King Abdullah International 
Medical Research Centre (KAIMRC). The inclusion 
criteria for the study were : adult patient ≥ 15 years, 
evidence of cirrhosis based on radiological criteria and/
or liver histology, ascites documented clinically and/or 
radiologically with ascitic fluid analysis revealing high 
Serum Ascites Albumin Gradient (SAAG) > 11 g/L 
and Polymorphonuclear cells (PMN) ≥ 250/mm3 and/or 
positive ascitic fluid culture. We excluded patients with 
evidence of surgical peritonitis or non-bacterial peritonitis 
such as tuberculous or fungal peritonitis or inability to 
complete clinical, biochemical or bacteriologic data 
because of missing information. Diagnosis of SBP was 
made if diagnostic ascitic fluid showed PMN≥ 250/mm3 
with or without positive ascitic fluid culture. SBP with 
culture-negative neutrocytic ascites (CNNA) was treated 
as SBP. Patients with positive ascitic fluid culture and 
PMN≤ 250/mm3 (bacterascites) were also treated as 
SBP if they were symptomatic or if a second ascitic tap 
showed PMN≥ 250/mm3. If patients with bacterascites 
were asymptomatic and the second ascitic tap showed 
PMN≤ 250/mm3 they were followed up. All patients were 
started on an empirical intravenous (IV) antibiotic while 
results of culture and sensitivity were awaited. Resolution 
of SBP was defined as PMNs <250 /mm3 with negative 
culture following 48 hrs of empirical IV antibiotics.

Statistical analysis

 Descriptive statistics were displayed as a percentage 
and continuous data with mean and standard deviation. 
The median and interquartile ranges (IQR) were used if 
data were not normally distributed. Fisher’s exact test or 
the Chi- square test was used to compare frequencies to 
assess group differences for categorical variables. Data 
handling and analysis were performed with SPSS version 
21 (SPSS Inc., Chicago, IL, USA).

Results

Clinical characteristics of patients

 We identified 386 patients admitted with a diagnosis 
of ascitic fluid infection. One hundred and eighty six 
patients were excluded because they were either within 
a paediatric age < 15 years (n=63), did not meet SBP 
diagnostic criteria (n=53), or had incomplete medical 
data information (n=70). The study included 200 
cirrhotic patients with a first episode of SBP. Mean age 
was 60.4±13.5 and 116 (58.0%) patients were male. One 
hundred and sixty two (81%) patients had comorbid 
illnesses with 99 (49.5%) having type II diabetes. The 
characteristics of the study population with SBP including 
underlying aetiology of cirrhosis, presenting symptoms, 
serum biochemistry and ascites morphology are shown 

Parameter Value
Age (Years) 60.4 ± 13.5

Male 116 (58.0)

Female 84 (42.0)

Etiology of cirrhosis
HCV 80 (40.0)

Cryptogenic 43 (21.5)

HBV 50 (25.0)

HBV/HDV co-infection 8 (4.0)

Schistosomiasis 7 (3.5)

Autoimmune hepatitis 5 (2.5)

Alcohol 5 (2.5)

Other aetiology 2 (1.0)
Symptoms of  SBP
Abdominal pain 162 (81.0)

Fever (temperature ≥38 C) 67 (33.5)

Increasing ascites 183 (91.5)

Hypotension with systolic blood 43 (21.5)

pressure < 90 mmHg
Portosystemic encephalopathy 65 (32.5)
Grade I 13 (6.5)

Grade II 40 (20)

Grade III 9 (4.5)

Grade IV 3 (1.5)
Total serum bilirubin* 76.5 µmol/L (43-168.3)
Serum albumin 27 ± 5.8 g/L
INR 1.8 ± 0.6
Serum creatinine 136 ± 107.7 µmol/L
CTP score 10.2 ± 1.9
MELD 21.9 ± 7.5
Ascitic fluid PMN* 652/mm3 (301.6-2278)
Ascitic fluid total protein 13.3 ± 7.7 g/L
Ascitic fluid Albumin 6.4 ± 4.6 g/L

Table 1. — Characteristics of two hundred patient with 
first episode of SBPS

Data presented as n, (%) or mean ± standard deviation. * median (IQR 
[interquartile range])
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 Data on initial empirical IV antibiotic were available 
in 188 patients. The most commonly used empirical IV 
antibiotics were ceftriaxone in 142 (75.5%) patients 
followed by piperacillin/tazobactam in 30 (16.0%) 
patients, ciprofloxacin in eight (4.3%), cefotaxime in 
three (1.6%), meropenem in three (1.6%), and one (0.5%) 
each for ceftazidime and moxifloxacin.
 All patients were placed on secondary SBP prophylaxis 
after the diagnosis of their first episodes of SBP. 
Antibiotics utilized for secondary prophylaxis showed 
that 166 patients (83%) were on fluoroquinolones and 34 
patients (17%) were on Trimethoprim/sulfamethoxazole 
(P = 0.004). Thirty-six (18.0%) patients had recurrent 
episodes of SBP (mean episodes 2.5 ± 0.8). Among those 
on fluoroquinolones prophylaxis, 39.2% had recurrent 
SBP while 26.5% on Trimethoprim/sulfamethoxazole 
developed recurrence (P = 0.178).
 There was no significant difference in terms of antibiotic 
resistance for gram-negative coverage by ceftriaxone vs. 
piperacillin/tazobactam (28.9% vs. 22.0%, respectively, 
P = 0.066). However, when ciprofloxacin was used as 
secondary SBP prophylaxis, it had a lower resistance rate 
than trimethoprim/sulfamethoxazole (28.6% vs. 46.7%, 
respectively, P = 0.02).

Discussion

 Our study presents the largest data on SBP from Saudi 
Arabia. We performed this retrospective study to evaluate 
the clinical presentations, identify microbial patterns and 
antibiotics resistance profile in 200 patients with cirrhosis 
and SBP. Patients with SBP may have different clinical 
presentation ranging from asymptomatic infection to a 
life threatening disease. The vast majority of our patients 
were symptomatic at the time of SBP diagnosis. The 
most common symptoms and signs associated with SBP 
in our cohort were increasing ascites (91.5 %,) followed 
by abdominal pain (81%), jaundice (75%) and fever 
(33.5%). In the study by Bibi et al (9) clinical features 
in SBP patients observed in descending order were 
abdominal pain (65.8%), fever (52.6%), constipation 
(50%) and jaundice. In their study, they further observed 

score 6-10, 91 (45.5%) patients had MELD score 11-20 
and 101 (50.5%) patients had MELD score 21-40 (data 
not shown).

Microbiology of ascitic fluid

 Ascitic fluid cultures as shown in Table 2 were positive 
in 103 (51.5%) patients and negative in 97 (48.5%). 
Ninety-eight (95.1%) patients had monomicrobial 
bacterial growth ; 64 (65.3%) and 34 (34.7%) patients 
had gram-negative and -positive microorganisms, 
respectively. Five (4.9%) patients had polymicrobial 
bacterial growth with two patients had ascitic fluid 
PMNs <250/mm3 ; giving an overall prevalence of 1% 
risk for paracentesis needle-induced gut wall perforation. 
In the other three patients with polymicrobial cultures 
(1.5%), the ascitic fluid PMNs were > 250/mm3 but none 
had evidence of surgical abdomen. Culture negative 
neutrocytic ascites (CNNA) was most common and 
diagnosed in 97 (48.5%) of patients followed by classical 
SBP in 65 (32.5%) patients.
 The most common bacterial microorganisms were 
E.Coli in 41 (39.8%) patients followed by staphylococcus 
species in 19 (18.4%) patients. Staphylococcus aureus 
diagnosed in four patients (3.9%) whereas coagulase 
negative staphylococcus species were diagnosed in 12 
(11.7%).
 Extended spectrum beta lactamase (ESBL) E.Coli was 
isolated in 12 (29.2%) patients.
 Data for bacterial culture and sensitivity are 
summarised in tables 2b and 3a. The antibiotic resistance 
of gram-negative microorganisms was highest for 
trimethoprim/sulfamethoxazole (46.7 %) and completely 
absent with meropenem (0%).
 Antibiotic resistance for piperacillin\tazobactam, 
ceftriaxone and ciprofloxacin was 22.0%, 29.0% and 
28.6%, respectively, while for gram-positive strains it 
was 57.9%, 52.6% and 0% with cefazolin, clindamycin 
and vancomycin, respectively. Resistance rate to E.Coli 
was 35.9%, 43.9%, 28.2%, and 65.9% for ceftriaxone, 
ciprofloxacin, piperacillin\tazobactam, and trimethoprim/
sulfamethoxazole respectively (Figure 1).

SBP Microbiology n=103 (%) SBP subclass € n=200 (%)

E. Coli ∏ 41(39.8) SBP 65( 32.5)
Klebsiella pneumonae 14(13.6) CNNA 97(48.5)
Streptococcus Species 13(12.6) MNB 36(18.0)
Enterococcus Species 3(2.9) PB 2(1.0)
Enterobacter Species 4(3.9)
Staphylococcus Species¶ 19(18.4)
Acinetobacter Species 2(1.9)
Mixed organisms 3(2.9)
Others rare single organism¥ 4(3.9)

Table 2. — Microbiology of spontaneous ascitic fluid infection and classification

∏ 12 extended-spectrum beta-lactamases E.Coli. 15 coagulase negative staphylococcus. ¥ 1 Salmonella non-
Typhi, 1 ochrobacterium antropi, 2 pseudomonas aeruginosa. SBP= Spontaneous bacterial peritonitis, CNNA= 
Cul ture negative neutrocytic ascites, MNB= monomicrobial non neutrocytic bacterascites, PB= Polymicrobial 
non neutrocytic bacterascites.

04-Al-Ghamdi.indd   263 17/06/19   10:45



264 A. Al-Ghamdi et al.

Acta Gastro-Enterologica Belgica, Vol. LXXXII, April-June 2019

gram-negative bacilli. On the other hand, some studies 
have also reported the predominance of gram-positive 
microorganisms but this is uncommon and is often due to 
some prophylaxis or prior intervention (14).
 Our study indicated that E. coli is still the most 
common microorganism for culture positive SBP. This 
corresponds to data obtained from other studies (15, 16). 
Our study reported a lower prevalence of staphylococcus 
aureus SBP 3.9% (4/103) than what was found by Cheong 
et al. (15) showing a prevalence of staphylococcus 
aureus SBP in their patients as 5.1% (12/236). However, 
12 out of 19 patients with staphylococcus species SBP 
were secondary to coagulase negative staphylococcus 
species. In all these patients, ascitic fluid neutrocytosis 

that there is no clear association or specificity between 
these signs/symptoms when compared to non-SBP 
patients.
 In our study, CNNA was the most common variant 
of spontaneous ascitic fluid infection. Different recent 
studies displayed CNNA as the most common variant 
of spontaneous ascitic infection in cirrhotic patients (10, 
11).
 In this study, we found that gram negative and gram-
positive bacteria accounted for 65.3% and 34.7% of cases 
respectively. This result is consistent with the findings 
observed by other studies (12,13). The pathogenesis of 
SBP is related to bacterial translocation from gut hence 
the commonly isolated pathogens are usually enteric 

Figure 1. — Pattern of major antibiotics sensitivity resistance for E.Coli bacteria.

Table 3a. — Antibiotics resistance and sensitivity for Gram-negative microorganisms from monomicrobial cultures

S = sensitivity, R = Resistance, NA = Not Applicable, NR = Not Reporte, n = number of patients
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study (24) evidenced antibiotic coverage by piperacillin/
tazobactam to be better than cephalosporins (73% vs. 
57%). A recent systematic review and meta-analysis (25) 
found a resistant rate to 3GCs to be a 54.3% and 33.8 
% for gram-negative nosocomial-SBP and community 
acquired-SBP respectively. There are various studies 
comparing efficacy of trimethoprim/sulfamethoxazole 
to quinolones, especially norfloxacin. Lontos et al (26) 
observed similar efficacy for both of these antibiotics 
in prevention of SBP. In our study resistance pattern of 
ciprofloxacin was better as compared to trimethoprim/
sulfamethoxazole (ciprofloxacin resistance 28.6% vs. 
Trimethoprim/sulfamethoxazole resistance 46.7% ; 
p = 0.02). Therefore, when these two drugs were used 
for secondary SBP prophylaxis, ciprofloxacin remained 
superior to trimethoprim/sulfamethoxazole.
 It is important to note that in our study, the resistance to 
Ceftriaxone and Ciprofloxacin, which are recommended 
as first line therapy for patients with SBP was 29% and 
28.6%, respectively.
 The rates of cephalosporins resistance in patients with 
SBP were shown to be 21 to 45% in other studies (27, 
28).
 In conclusion, our data confirmed the changes in the 
patterns and microbiology of SBP in our region with 
increasing prevalence of culture negative SBP, extended 
spectrum beta-lactamases resistant E.Coli and increasing 
resistance to first line antibiotics recommended as initial 
and empiric drugs for SBP. Our data argues for relying 
on periodic hospital based culture surveys whenever 
prescribing empirical antibiotics for SBP.
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