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Abstract
Background: Spontaneous bacterial peritonitis (SBP) represent frequent and serious complications in
cirrhosis patients with ascites. Our  aim was to describe the clinical and bacteriological characteristics of
SBP in Madagascar.

Methods: This is a 21-month prospective study between January 2018 and October 2019, including
hospitalized patients with cirrhosis, with clinical and biological symptoms of SBP.

Results: Thirty-three patients were included. The mean age was 48.09 ± 13.55 years (extremes: 19 – 78
years), the sex ratio was 3.12. Abdominal pain (55%), fever (36%), diarrhea (6%), hepatic encephalopathy
(18%) are the most common symptoms. Gastrointestinal bleeding (18.18%) was the main risk factor to
SBP. SBP was community-acquired in 87.88% of cases. A culture of ascites fluid was positive for 9
patients (27.27%). The infectious agents found were Escherichia coli (12.10%), Klebsiella pneumoniae
(3%), Pseudomonas (3%), Streptococcus mitis (9.1%). Escherichia coli were wild with one case resistant
to Ceftriaxone. The Klebsiella were multidrug resistant. The other two pathogens did not show resistance.
After antibiotic therapy adapted to the antibiogram, healing was observed in 26 patients (78.78%). Seven
patients (21.22%) died from various complications. All deceased patients had bacteria identified in
ascites fluid.

Conclusion: SBP defined according to clinical and biological criteria is apparently sterile in the majority of
cases. Gram-negative bacteria were the major pathogens involved in SBP in cirrhotic patients. Escherichia
coli and streptococcus were the most common pathogen isolated. Bacteriological study is essential to
adapt antimicrobial to multidrug-resistant bacteria.

Background
Spontaneous bacteria peritonitis (SBP) is a common and serious infectious complication of advanced
liver disease with portal hypertension. In-hospital prevalence varies from 10 to 30% [1, 2]. SBP is a cause
of high morbidity and mortality in patients with cirrhosis. Mortality during SBP has decreased markedly in
recent years, but remains high with an in-hospital mortality rate ranging from 10 to 50% [2-6]. Early
treatment of SBP could decrease the death rate of cirrhotics by 30% [2, 5, 6]. Knowledge of bacterial
ecology is essential for a well-adapted antibiotic therapy. No previous studies have been done on the
pathogens commonly responsible for SBP in Madagascar. The aim of this study was to describe the
clinical and bacteriological characteristics of SBP in Madagascar.

Materials And Methods
This is a prospective and descriptive study over 21 months (January 2018 to October 2019), carried out
at University Hospital of Joseph Raseta Befelatanana, Antananarivo. All patients with hospitalized
decompensated cirrhosis with clinical symptoms in favor of SBP were recruited. the study included, all
patients with clinical symptoms of SBP and a polymorphonuclear neutrophils leukocytes (PMN) count in
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ascitic fluid greater than 250 cells/mm3 or bacterascites associated with clinical symptoms of SBP.
Bacterascites is defined by a PMN count of less than 250 cells/mm with a positive culture. All patients
with secondary bacterial peritonitis were excluded. Demographic data (gender and age), clinical data
(antecedents, causes of cirrhosis, clinical symptoms, factors risk SBP, complications, community-
acquired or nosocomial SBP), biological, cytological and bacteriological data of ascites fluid (serum
creatinine, Child-Pugh classification, ascites fluid protein level, bacterascites, ascites fluid culture and
antibiogram) and the therapeutic data were collected. Community-acquired SBP was defined as an
infection diagnosed within the first 48h of admission to hospital without any prior contact with health
care within 90 days, where as a diagnosis made more than 48h after hospitalization was defined as
nosocomial SBP.

Diagnostic paracentesis was been done immediately of any suspicion of SBP, under aseptic conditions.
The ascites fluid was received on 2 dry tubes for a biochemical, cytological and bacteriological
examination. The bacteriological examination was carried out on solid media (chocolate agar and blood
incubated under CO2 at 37 ° C) and liquids media (brain heart broth). Concomitant culture was done on a
blood culture bottle. The samples are sent to the laboratory in less than 2 h. In the event of a positive
culture, the identification of the pathogen and the antibiogram was carried out. In case of negative culture
within 48-72h, the vials were preserved until the 5th day.

The data were analyzed on the software Epi-Info version 7.2.

Results
During the study period (January 2018 to October 2019), we collected 129 patients with cirrhosis of
which 46 patients had presented one or more clinical symptoms of SBP. We excluded 13 patients, of
which 4 of the excluded patients had a secondary bacterial peritonitis and the 9 others presented
symptoms in favor of SBP but the PMN leukocytes count < 250 cells/mm3 without bacterascites. The
flowchart for patient enrollment was shown in Fig.1. Thirty-three patients were selected, giving an in-
hospital prevalence of 25.58%.

General characteristics and clinical-biological presentations

Among the 33 patients, 25 patients (75.76%) were male and 8 (24.24%) female. Their ages ranged from
19 to 78 years and the mean age was 48.09±55 years. A notion of previous decompensation was found
in 87.88% (n=29). Alcohol (13 patients, 39.39%) was the most common cause of cirrhosis, followed by
hepatitis B virus (HBV) (12 patients, 36.36%). Twenty-six patients (78.79%) had a Child-Pugh C.
Abdominal pain (30 patients, 90.91%), fever (25 patients, 75.76%) and diarrhea (7 patients, 21.21%) were
the most common presenting symptoms of an SBP. Gastrointestinal bleeding was the most common risk
factor (6 patients, 18.18%). SBP was community-acquired in 29 patients (87.88%) and nosocomial in 4
patients (12.12%). General characteristics and clinico-biological presentations of 33 patients with SBP
are shown in Table 1.
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Bacteriological characteristics and antimicrobial susceptibility

Culture of ascites fluid was sterile in 72.73% (24 patients). Nine patients (27.27%) had a positive culture.
The proportion of Gram-negative bacteria and Gram-positive bacteria were 66.67% (6 patients) and
33.33% (3 patients) respectively. Escherichia coli was the major pathogen agent (4 patients, 44.44%),
followed by Streptococcus mitis (3 patients, 33.33%), Klebsiella pneumoniae (1 patient, 11.11%) and
Pseudomonas (1 patient, 11.11%). Escherichia coli and Streptococcus were sensitive to first-line
antimicrobial for SBP treatment (Quinolones, Cephalosporins and Penicillins). A case of Escherichia coli
resistant to cephalosporins (25%) was observed. Pseudomonas was sensitive to quinolones and
penicillins but resistant to cephalosporins. Klebsiella was multidrug resistant. Bacteriological
characteristics and antimicrobial susceptibility are shown respectively in Table 2 and 3.

Management and in-hospital evolution

Quinolones (19 patients, 57.58%) and cephalosporins (8 patients, 24.24%) were the most common
probabilistic antimicrobial prescribed. It was adapted secondarily according to the pathogens and the
antibiogram. The mean duration of antibiotic therapy was 7±2.98 days (Extremes : 2 – 14 days). The
outcome was favorable in 60.61% (20 patients). Five patients (15.15%) died from severe sepsis, acute
renal failure and gastrointestinal bleeding. All deceased patients had bacteria identified in ascites fluid.
Management and in-hospital evolution are shown in Table 4.

Discussion
This was the first study on the bacteriological profile of SBP in Madagascar. This study was essential
because it had made it possible to establish the bacteriological and clinical profile of SBP in Malagasy
patients with cirrhosis. This study had limitations. This is a single-center study and limited to those of
inpatients. In-hospital prevalence of SBP was 25.58%, which corresponded to data from Western
literatures (10-30%) [1, 2, 7]. Duah et al (Ghana, 2019) found a prevalence of 25.24%, similar to our study
[8]. While, Oladimeji et al (Nigeria, 2013) reported a very high in-hospital prevalence at 67.7% [9]. These
results are explained by the low number of the cirrhotic population during the study period, a high rate of
culture positive (66.7%). Abdominal pain, fever and diarrhea were the most common symptoms during
SBP. This finding has been reported by many authors (Setoyama et al; Shi et al) [10, 11]. The presence of
these symptoms should alarm the clinician, suggesting the introduction of a probabilistic antibiotic
therapy, without waiting for the results of the samples. Despite the low prevalence of hepatic
encephalopathy in our series (6.06%), many studies reported a high rate of it during SBP [10, 11]. The
presence of hepatic encephalopathy should systematically seek an SBP. Bacterial translocation is
increased in gastrointestinal bleeding in patients with cirrhosis. Gastrointestinal bleeding was a risk
factor to SBP [12-15]. Primary prevention of SBP with prophylactic antimicrobials should be initiated in
gastrointestinal bleeding in patients with cirrhosis [2, 16-18]. In our study, gastrointestinal bleeding was
present in only 6 patients (18.18%) with SBP.
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In recent years, many authors have reported an upsurge in nosocomial SBP [11, 19-21]. Shi et al (2017)
found a nosocomial SBP rate of 44.9% [11]. Ning et al (2018) reported nosocomial SBP in 47.8% of
patients [18]. Other previous studies (Campillo et al in 2002; Cheong et al in 2009) also had high rates of
nosocomial SBP [20, 21]. Contrary to published data, the nosocomial SBP rate was low (12.12%) in this
present study. These high rates of nosocomial SBP could be explained in part by the fact that the patients
included in these studies had frequent previous hospitalizations and had long hospital stays. In this
study, community-acquired SBP occupied the majority of cases (87.88%).

In patients hospitalized with decompensated cirrhosis, 6.06% had bacterascites. This was comparable to
the data in the literature (11%) [2, 16]. It could be due to transient colonization of ascitic fluid, or to an
early phase of SBP [16]. Bacterascites should be considered an SBP in the presence of suggestive clinical
symptoms, requiring antibiotic therapy from the outset. According to the literature, 20 to 30% of cultures
performed were negative [2, 16, 17, 22]. They are higher (72.73%) in this study. The absence of the
pathogen, although frequently found, does not eliminate SBP [16, 23]. Only 27.27% of the patients in our
series had a positive culture. These results were comparable to those of Xiao et al (South Korea) [24] and
Sanjaya et al (United States) [25] with a respective rate of 21.49% and 20%. Among the positive cultures,
the majority of the bacteria found were Gram negative bacteria (66.67%). The other authors observed
similar results: Oladimeji et al (Nigeria, 68.1%) [9], Attia et al (Cote d'Ivoire, 70%) [7], Piroth et al (France,
66%) [ 3], Shi et al (China, 50.6%) [11], Cheong et al (South Korea, 57.2%) [21], Reginato et al (Brazil,
57.4%) [26].

This is explained by the characteristic of digestive pathogens, of which Gram-negative bacteria are
predominant. Escherichia coli (44.44%), Streptococcus mitis (33.33%), Klebsiella (11.11%) and
Pseudomonas (11.11%) were the pathogens identified. This confirms those that have already been
described; Dever et al (United States) [23], de Attia et al (Cote d'Ivoire) [7], Duah et al (Ghana) [8, 12] and
Mohamed et al (Egypt) [27]. Since SBP's mechanism in cirrhotics is bacterial translocation, this explains
these findings. The recommendations on treatment of SBP targeting Gram-negative bacteria as first-line
may therefore be applicable. Two cases of Escherichia coli resistant to antibiotics were identified,
including one case of resistance to cephalosporins and one case to sulfamethoxazole/trimethoprim.
Kirplani et al (Pakistan) [28] found cases of Escherichia coli resistant to Ceftriaxone (32%) and
Sulfamethoxazole/trimethoprim (10.9%). Another study by Ding et al showed similar results [14]. The
frequent and inadequate use of cephalosporins and sulfamethoxazole/trimethoprim in Madagascar may
explain these facts [29]. The use of quinolones and amoxicillin-clavulanic acid are suitable alternatives in
this case. Pseudomonas was resistant to cephalosporin and Sulfamethoxazole/Trimethoprim. It was
most often a nosocomial germ and also had a natural resistance to certain antibiotics including
cephalosporin, nalidixic acid, Fosfomycin, sulfonamides [30]. A case of nosocomial infection with
Klebsiella has been identified. He was multidrug resistant and was only susceptible to Amikacin. Several
authors (Nousbaum et al and Ariza et al) reported that 25% to 50% of germs during nosocomial SBP were
resistant to the usual antibiotics [2, 16, 31]. This reiterates the need for a systematic performance of a
bacteriological examination with antibiogram in the face of any suspicion of an SBP.
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Indeed, clinicians must be vigilant in the face of the emergence of multidrug-resistant pathogens. Current
recommendations called for the use of Cefotaxime (2g/8h) for 5 days, either amoxicillin/clavulanic acid
(1g/8h) for 7 days, or Ofloxacin (400mg/day) for 7 days, in case of community-acquired SBP.
Piperacillin/tazobactam or Carbapenem are recommended in case of nosocomial SBP. The initial
antimicrobials will be adapted according to the antibiogram [16, 32, 33]. In this study, quinolones were the
most used, probabilistically, (57.58%) with a mean duration of 7 ± 2.98 days (Extreme: 2 to 14 days).
Given the high prevalence of Gram-negative bacteria found in this study, the initial antimicrobial with
quinolones was well suited.

The effectiveness of antibiotic therapy is defined according to the International Ascites Club as a
decrease of at least 25% in the level of PMN in ascites after 48 h of treatment [2, 16]. This effectiveness
will dictate the duration of treatment, explaining the variation in the duration of antibiotic therapy in this
study.

In-hospital mortality rate was 15.15%. The deceased patients all had positive cultures. It was comparable
compared to some studies (10 to 50%) [2-6, 16, 21, 34-37], while it was lower compared to the others
studies: Heo et al (21.9%) [34] , Oliveira et al (41%) [35], Tandon and Garcia-Tsao (29%) [4], Poca et al
(28%) [36, 37], Follo et al (24%) [38] and Cheong et al (49%) [21]. The difference in the findings can be
explained, on the one hand, by the difference between the study populations; on the other hand, the
multitude of management structures. However, SBP remains an absolute medical emergency, with a poor
prognosis. The speed of the diagnosis of SBP, the susceptibility of pathogens to probabilistic
antimicrobials as well as the precocity of the treatment can be key elements for the success of the
management of SBP.

Conclusion
This was the first study on the bacteriological profile of SBP in Madagascar. In-hospital prevalence of
SBP was 25.58%. The clinical symptoms are similar to those described in the literature. Abdominal pain
and fever were the main warning signs for an SBP. SBP was predominantly community-based. SBP
defined according to clinical and biological criteria is apparently sterile in the majority of cases. Gram-
negative bacteria were the major pathogens involved in SBP in cirrhotic patients. Escherichia coli and
streptococcus were the most common pathogen isolated. The pathogen isolated were globally sensitive
to the antimicrobial usually recommended by the current guidelines. A larger-scale study will be needed to
develop a national SBP guideline.

Abbreviations
SBP: Spontaneous Bacterial Peritonitis, SD: Standard Deviation, HVB: Hepatitis Virus B, HVC: Hepatitis
Virus C, PMN: Polymorphonuclear leukocytes, S: Sensibility ; R: Resistance.
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Parameters n (%)
Male/Female 25(75,76) / 8(24,24)
Age, mean±SD 48,09±13,55
Age group (years)  

1. < 30
2(6,06)

1. [30-40[
8(24,24)

1. [40-50[
7(21,21)

1. [50-60[
11(33,33)

1. ³ 60
5(15,15)

Notion of previous decompensation, Yes/No 29(87,88) / 4(12,12)
Cause of liver cirrhosis  

1. Alcohol
13(39,39)

1. HVB
12(36,36)

1. HVC
4(12,12)

1. Alcohol + HVB
4(12,12)

Child-Pugh B/C 7(21,21) / 26(78,79)
Initial presenting symptoms  

1. Fever
25(75,76)

1. Abdominal pain
30(90,91)

1. Diarrhea 
7(21,21)

1. Hepatic Encephalopathy
2(6,06)

1. Gastrointestinal bleeding
2(6,06)

1. Jaundice
1(3,03)

1. Others  
5(15,15)

Ascites, moderate/large volume  7(21,21) / 26(78,79)
Risk Factors  

1. Gastrointestinal bleeding
6(18,18)

1. Paracentesis
1(3,03)

1. Others 
1(3,03)

1. No risk factor
25(75,76)

Community-acquired SBP/Nosocomial SBP 29(87,88) / 4(12,12)
Serum creatinine (mmol/L), £100/>100 25(75,76) / 8(24,24)
Macroscopic aspect of ascites fluid  

1. Citrin
20(60,61)

1. Trouble
9(27,27)

4(12,12)
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1. Hematic
Protein in ascites fluid (g/L)  

1. <10
7(21,21)

1. [10-25]
9(27,27)

1. >25
17(51,52)

PMN count in ascites fluid (cells/mm3) ± bacterascites,   

1. <250 + bacterascites
2(6,06)

1. [250-500]
27(81,82)

1. >500
4(12,12)

Ascites culture  

1. Positive
9(27,27)

1. Negative
24(72,73)

SBP : Spontaneous Bacterial Peritonitis, SD : Standard Deviation, HVB : Hepatitis Virus B,
HVC : Hepatitis Virus C, PMN: Polymorphonuclear leukocytes

 
Table 2. Bacteriological characteristics of 33 Malagasy patients with SBP

Bacteria n (%)

No Bacteria  24(72,73)

Presence of bacteria 9(27,27)

Gram-negative bacteria/Gram-positive bacteria 6(66,67) / 3(33,33)

Escherichia coli 4/9 (44,44)

Klebsiella 1/9 (11,11)

Pseudomonas 1/9 (11,11)

Streptococcus Mitis 3/9 (33,33)

 

Table 3. Antimicrobial susceptibility 
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Antibiotics Escherichia coli (n=4) Klebsiella
(n=1)

Streptococcus
(n=3)

Pseudomonas (n=1)

S/R S/R S/R S/R
Penicillin  4/0 0/1 3/0 1/0
Cephalosporins 3/1 0/1 3/0 0/1
Carbapenem 4/0 0/1 3/0 1/0
Aminoglycosides 4/0 1/0 3/0 1/0
Cyclin  4/0 0/1 1/2 1/0
Quinolone  4/0 0/1 3/0 1/0
Sulfonamides 3/1 0/1 2/1 0/1
Nalidixic acid 4/0 0/1 3/0 1/0
Chloramphenicol 4/0 0/1 3/0 1/0
Nitrofuran 4/0 0/1 3/0 1/0
Fosfomycin 4/0 0/1 3/0 1/0
Colistin 4/0 0/1 3/0 1/0
S : Sensibility ; R : Resistance

 

Table 4. Management and in-hospital evolution of 33 Malagasy patients with SBP
Parameters n (%)
Antibiotic therapy  

1. Quinolones (Ciprofloxacin/Levofloxacin/Norfloxacin)
19(57,58)

1. Amoxicillin–clavulanic acid
3(9,09)

1. 3rd generation Cephalosporin (Ceftriaxone)
8(24,24)

1. Others 
3(9,09)

Duration of antibiotic therapy, means (extremes) 7±2,98 (2-14)
In-hospital evolution    

1. Favorable 
20(60,61)

1. Persistence of symptom
2(6,06)

1. Death
5(15,15)

1. Discharge against medical advice
6(18,18)

 

Figures
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Figure 1

Flowchart of patients enrollment in the study. Abbreviations: PMN, polymorphonuclear leukocytes


