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Abstract

Background: Cancer, the accurate clinical diagnosis of spontaneous bacterial peritonitis (SBP) is challenging
due to frequent absence of the symptoms and signs which are non-specific. The laboratory diagnosis of SBP
depends mainly on the ascetic fluid neutrophil count. Therefore, it is recommended to inoculate the ascitic fluid into
blood culture but cultures are time consuming and have a limited value to urgently direct the initiation of specific
effective antibiotic treatment.

Aim of study: To evaluate the role of 16s ribosomal RNA in early diagnosis of SBP.

Patients and methods: The present study was cross-sectional study that was carried out in Mansoura University
hospital from January 2016 till March 2017. The study included 120 patients complaining of chronic hepatitis C.
Each patient was subjected to full clinical history including symptoms of spontaneous bacterial peritonitis such as
fever, constipation and abdominal pain. The severity of liver affection was classified according to Child score.
Complete liver function tests were performed. The peritoneal fluid was divided to three samples, one sample for total
leucocytic count by hemocytometer, the other sample was centrifuged and the sediment was cultured on blood agar,
MacConkey agar and Sabouraud’s dextrose agar at 37C for 24-48 hours DNA Extraction the sediment pellet of the
peritoneal fluid was subjected to DNA extraction by QIAampDNAM; ini kit (QIAGEN, Germany) according to the
manufacturer’s instruction.

Results: The culture positive cases were 21 patients 20 of them were positive for 16sRNA and only 1 patient was
negative for 16sRNA. While 16s RNA was positive in 26 patients in which 6 were negative culture. The WBCS count
was >250/mm3 in 31 patients of which 26 patients were positive for 16s RNA and 21 were culture positive. The
16sRNA had higher sensitivity (81.25%), while the culture the sensitivity was (67.7%).

Conclusion: In the current study we assessed the 16s ribosomal RNA detection by PCR and it was more rapid
and sensitive than bacterial cultures to confirm bacterial infection of the ascetic fluid even after cultures with bedside
inoculation of the ascetic fluid samples.
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Introduction
Spontaneous bacterial peritonitis (SBP) is a serious acute and life

threatening ascetic fluid infection occurring in about 10-30% of ascetic
cirrhotics. It occurs in absence of a defined surgical source of infection
[1].

Spontaneous bacterial peritonitis occurs as a result of impaired host
immune response in cirrhoticsand bacterial translocation throughout
the gut wall. The enteric organisms represent about 90% of the isolated
organisms in SBP. An alternative proposed mechanism for SBP is
hematogenous transmission of infection to the ascetic fluid [2-4].

At least 92% of SBP cases are monomicrobial [4]. The most frequent
pathogens responsible for SBP are the Gram negative bacteria specially
the E coli [1,5] but recent studies have shown an increased incidence in

SBP cases due Gram positive cocci infection which is suggest to be
associated with the frequent use of prophylactic antibiotics, the
frequent long term hospitalization with exposure to invasive
maneuvers and nosocomial infections [5-7].

The accurate clinical diagnosis of SBP is challenging due to frequent
absence of the symptoms and signs which are non-specific [8]. The
laboratory diagnosis of SBP depends mainly on the ascetic fluid
neutrophil count. Spontaneous bacterial peritonitis is defined as a
count >250/mm in absence of secondary bacterial peritonitis and the
detection of the causative agent for SBP depends routinely on the
ascetic fluid cultures [1,8].

The ascetic fluid neutrophil count may not rise to this threshold in
SBP cases due to many factors in cirrhotics including the immune
deficiency, hypersplenism and SBP caused by Gram positive cocci [9].
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Conventional bacterial culture methods effectively detect bacteria in
less than 50% of ascites samples with an elevated PMN count
(>250/mm3) [3,10]. Therefore, it is recommended to inoculate the
ascitic fluid into blood culture bottles at the patient’s bedside in order
to increase the sensitivity of the bacterial culture [1,8,10,11].

Unfortunately, cultures are time consuming and have a limited value
to urgently direct the initiation of specific effective antibiotic treatment
[2,9]. In addition, cirrhotic patients with clinical features of ascetic
fluid infection and neutrophil count >250 may have negative cultures a
variant of SBP named culture-negative neutrocytic ascites.
Bacterascites is a different variant with a positive culture and a
neutrophil count <250. In both culture-negative neutrocytic ascites
and Bacterascites the initiation of antibiotic treatment is recommended
[8,12].

Many studies have been done to investigate the value of different
nucleic acid amplification tests for detection of the bacterial DNA in
the acetic fluid and its role in the early diagnosis of SBP [13-18].
Diagnostic tests that target the bacterial 16S rRNA gene can offer many
advantages; the highly conserved sequences of the gene allow broad-
range detection of almost any eubacterial species, while the
hypervariable sequences can be exploited for species-level
identification [12-18]. In culture-negative, non-neutroceytic ascites the
detection of the 16S rRNA gene in both blood and ascetic fluid
simultaneously is a marker of bacterial translocation [17] and can be a
predictor of one year mortality [18].

Patients and Methods
The present study was cross-sectional study that was carried out in

Mansoura University hospital from January 2016 till March 2017. The
study included 120 patients complaining of chronic hepatitis C with
ascites. The study was approved by Faculty of Medicine Mansoura
ethical committee. Each participated patient signed an informed
written consent.

Each patient was subjected to full clinical history including
symptoms of spontaneous bacterial peritonitis such as fever,
constipation and abdominal pain. The degree of hepatic affection was
determined by clinical examination and pathological classifications.
The severity of liver affection was classified according to child score.
Complete liver function tests were performed for each patient.
Paracentesis was performed under complete antiseptic techniques and
30 mL volume of the ascetic fluid was obtained for laboratory
investigations.

Immediately, ten milliliters of the ascitic fluid was inoculated in
Bactec blood culture bottle. The peritoneal fluid was subjected for total
leucocytic count by hemocytometer and the remaining sample was
centrifuged and DNA was extracted from the deposit and was kept
frozen at -20°C for molecular analysis of 16S rRNA.

The positive blood culture bottles were subjected to subculture on
blood agar, at 37°C for 24 hours and colonies were identified by gram
stain, biochemical reaction for identification of bacterial species and
antibiotics susceptibility by disc diffusion method.

DNA extraction
The sediment pellet of the peritoneal fluid was subjected to DNA

extraction by QIAampDNAMini kit (QIAGEN, Germany) according to
the manufacturer’s instruction.

Amplification for 16S rRNA
Amplification of the extracted DNA was performed by the use of

Qiagen amplification kit according to the protocol reported previously.
The primers used and the amplification procedures and the fragment
bp size are summarized in Table 1.

Gene Primer sequences Amplification bp

U1 5/-CCAGCAGCCGCGGTAATACG-/3 Cycling of 1 min 94°C, 1 min 55°C, 2
min 72°C

960 bp

U2 5/-ATCGG(C/T)TACCTTGTTACGACTTC-/3

ITS1 5/-TCCGTAGGTGAACCTGCGG-/3 Cycling of 1 min 94°C, 1 min 55°C, 2
min 72°C

600 bp

ITS4 5/-TCCTCCGCTTATTGATATGC-/3

Table 1: The primers used, the amplification procedures and the fragment bp size.

Results
The number of patients included in this study was 120 (93 males

and 27 females) with age 46.6 ± 16.2 (mean ± SD)108 of patients were
positive for HCV-antibidies, five patients were positive for HBs-Ag and
seven patients were tested negative for both Ascites was graded into
mild in 42 patients (35%), moderate in 24 patients (20%) and severe in
54 patients (45%). Child score was calculated 18 patients were Child A,
36 patients were child B and 66 were Child C (Table 2).

Culture was positive in 21 patients, 16s rRNA was positive in 26
patients and WBCS was >250/mm3 in peritoneal fluid in 31 patients.
In the 21 patients with positive culture 14 patients had Escherichia coli,
5 patients had Klebsiella spp. while only 2 had Staphylococcus aureus
(Tables 3 and 4).

Fever was found in 22 (88%) of patients, abdominal pain in 16
patients (64%) and constipation in 15 patients (60%). The degree of
ascites was mild in 11 patients (44%), moderate in 3 patients (12%)
and severe in 11 patients (44%). The child score was C in 12 patients
(48%), B in 7 patients (22%) and A in 6 patients (24%) (Table 5).

The culture positive cases were 21 patients 20 of them were positive
for 16sRNA and only 1 patient was negative for 16s RNA. While
16sRNA was positive in 26 patients in which 6 were negative culture
(Table 6).

The WBCS count was >250/mm3 in 31 patients of which 26 patients
were positive for 16s RNA and 21 were culture positive (Table 7).

Citation: Abed S, Egezy M, Sheta T, Zaki MES (2019) The Role of 16s Ribosomal RNA in Diagnosing Spontaneous Bacterial Peritonitis. J Mol
Biomark Diagn 10: 411. doi:10.4172/2155-9929.1000411

Page 2 of 5

J Mol Biomark Diagn, an open access journal
ISSN: 2155-9929

Volume 10 • Issue 1 • 1000411



The 16s RNA had higher sensitivity (81.25%), while the culture the
sensitivity was (67.7%) (Table 8).

Data Values

Age 46.616.2 (mean ± SD)

Sex

Male 93 (77.5%)

Female 27 (32.5%)

Ascites

Mild 42 (35%)

Moderate 24 (20%)

Severe 54 (45%)

HBsAg 5 (4.2%)

HCV-IgG 108 (90%)

Fever 41 (34.2%)

Abdominal pain 48 (40%)

Tenderness 29 (24.2%)

Constipation 37 (30.8%)

Child classification

A 18 (15%)

B 36 (30%)

C 66 (55%)

Albumin (gm/dl) Mean ± SD 3.03 ± 0.5

Total bilirubin (mg/l) Mean ± SD 3.4 ± 1.5

Direct bilirubin (mg/l) Mean ± SD 2.1 ± 1.5

ALT (IU/l) Mean ± SD 55.1 ± 20.1

ALT (IU/l) Mean ± SD 40.01 ± 14.5

INR Mean ± SD 1.4 ± 0.6

Table 2: Clinical and laboratory findings of the studied patients.

Presence of bacterial pathogens No. (%)

Culture 21 (17.5%)

16s rRNA 26 (21.7%)

WBCs >250/mm3 in peritoneal fluid 31 (25.8%)

Table 3: Detection of presence of bacterial pathogens in peritoneal
fluid by culture, 16s rRNA, and WBCs (n=120).

Discussion
Spontaneous bacterial peritonitis is a serious complication in

patients with cirrhotic ascites with a high recurrence rate and a poor
prognosis [8,19]. The rapid and accurate laboratory diagnosis of SBP is

challenging with no single, rapid, sensitive, specific and simple test to
confirm the diagnosis and detect the causative agent [20-22].

Species No. (%)

Escherichia coli 14 (66.7%)

Klebsiella spp. 5 (23.8%)

Staphylococcus aureus 2 (9.5%)

Table 4: Bacterial species Isolated by culture (n=21).

Clinical presentation No. (%)

Degree of ascites

Mild 11 (44%)

Moderate 3 (12%)

Severe 11 (44%)

fever 22 (88%)

Abdominal pain 16 (64%)

Tenderness 9 (36%)

Constipation 15 (60%)

Child classification

A 6 (24%)

B 7 (22%)

C 12 (48%)

Table 5: Clinical presentation in spontaneous bacterial peritonitis
(n=25).

Comparison Culture Positive Culture Negative Total

No. (%) No. (%) No. (%)

16s rRNA Positive 20 (76.9%) 6 (23.1%) 26 (100%)

Negative 1 (1.1%) 93 (98.9%) 94 (100%)

Table 6: Comparison between culture and 16s rRNA.

Although identifying the pathogen (s) plays a major role in the
management of infectious diseases, it takes several days to identify the
casual bacteria of SBP by the bacterial cultures. In addition, ascitic
fluid cultures are negative in approximately 10–60% of patients with
clinical manifestations of SBP and PMNS above 250/mm [2,3,23].

Routine bacterial cultures of the ascetic fluid have about 40%
sensitivity in SBP diagnosis and bedside inoculation of the ascetic fluid
samples in blood culture bottles markedly increases the sensitivity of
the cultures [2,3,10,11,24], but unfortunately even with bedside
inoculation in patients with clinical manifestations of SBP and PMNS
above 250/mm different studies has shown highly variable sensitivities
ranging from 40 to 70% [1,8,21,25].
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We aimed to study the 16s ribosomal RNA PCR testing for more
accurate, rapid and simple confirmation of the bacterial infection in
SBP.

Comparison WBCs

Positive >250/mm3

WBCs

Negative<250/mm3

Total

No. (%) No. (%) No. (%)

16s rRNA

Positive 26 (100%) 0 (0%) 26 (100%)

Negative 5 (5.3%) 89 (94.7%) 94 (100%)

Culture

Positive 21 (100%) 0 (0%) 21 (100%)

Negative 10 (10.1%) 89 (89.9%) 99 (100%)

Table 7: Comparison by 16srRNA and WBCs counts.

Comparison Sensitivity Specificity Positive
predicative
value

Negative
predictive
value

Accuracy

16s RNA

% 81.25% 100.00% 100.00% 93.68% 95.04%

CI-95% 63.56%
-92.79%

95.94% -
100.00% -- 87.82% -

96.83%
89.52% -
98.16%

Culture

% 67.70% 100% 100% 89% 91.70%

CI-95% 48.63% to
83.32%

95.94% to
100.00% -- 84.24% to

93.68%
85.21% to
95.93%

Table 8: Comparison of 16srRNA detection by PCR and WBCs ≥
250/mm3.

In our study 31 patients (25.8% of the study population) were
diagnosed as SBP based on the clinical manifestations and a PMNs
above 250/mm in the ascetic fluid samples. The 16s ribosomal RNA
PCR was positive in 26 patients (21.6% of the study population) and
the bacterial culture was positive in 21 patients (17.5% of the study
population) and from these data the rates of neutrocytosis, positive
cultures and the rates of bacterial DNA detection in the ascetic fluid in
our study were comparable with the rates in other published studies
[11-17,26-28].

We compared the sensitivity of the 16s ribosomal RNA PCR and the
bacterial cultures to prove bacterial infection in neutrocytic ascites.
The 16s ribosomal RNA PCR can detect bacterial infection in clinically
evident SBP patients having a PMNs above 250/mm with a sensitivity
of 81.25%, while bacterial cultures are less sensitive than the 16s
ribosomal RNA PCR with a sensitivity of 67.7%. These results agree
with previous studies showing higher sensitivity for bacterial DNA
detection than the cultures to prove ascetic fluid bacterial infection
[11-17].

The 16s ribosomal RNA PCR was negative in 1/21 (4.7%) of the
culture positive neutrocytic cases. while the 16s ribosomal RNA PCR
was positive in 6/10 (60%) of the culture negative neutrocytic cases

These results are comparable to those of many previous studies
depending on the bacterial DNA detection in the ascetic fluid of
cirrhotics [11-13,16,17]. It is suggested that the culture negative
neutrocytic ascites is associated with bacterial infection resistant to
ordinary cultures under standard conditions or present at low
concentrations [12].

All the culture positive cases in our study were monomicrobial, the
Escherichia coli was positive in 14/21 ( 66.7%) of the positive cultures,
Klebsiella spp. was positive in 5/21 (23.8%) of positive cultures, while
Staphylococcus aureus was positive in 2/21 ( 9.5%) of the positive
cultures, so our data agree with other previous studies proving that the
E coli and other coliforms such Klebsiella spp are the most frequent
pathogens detected in SBP with and increasing incidence of SBP
infections by the Gram positive cocci [1,5-7,29].

Conclusion
In conclusion, Spontaneous bacterial peritonoitis remains one of the

most serious complications of cirrhotic ascites. The bacteriological
diagnosis of SBP is challenging and bacterial cultures are time
consuming and have variable results. Many authors studied the
bacterial DNA detection as an alternative useful tool to diagnose SBP.
In the current study we assessed the 16s ribosomal RNA detection by
PCR and it was more rapid and sensitive than bacterial cultures to
confirm bacterial infection of the ascetic fluid even after cultures with
bedside inoculation of the ascetic fluid samples.
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