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ascites with no nephrotoxicity. Prophylaxis should be 
limited to high-risk settings. Mortality rates in SBP have 
declined dramatically, largely due to earlier detection 
and improved therapy. 
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 Introduction 

 Spontaneous bacterial peritonitis (SBP) is a potential-
ly fatal yet reversible cause of deterioration in patients 
with advanced cirrhosis. It is defi ned as a bacterial infec-
tion of the ascitic fl uid in the absence of a focal contigu-
ous source; this infection almost universally occurs in the 
background of severe liver disease  [1] . Since its fi rst de-
scription by Conn  [2]  and Kerr et al.  [3]  in 1963, there 
has been a signifi cant increase in the understanding of the 
pathophysiology, diagnosis, treatment, and prophylaxis 
of the disease. 

 The prevalence is only 3.5% in asymptomatic outpa-
tients  [4] , but increases to 10–30% in hospitalized indi-
viduals, with half occurring at the time of admission and 
the other half diagnosed during hospitalization  [5] . It is 
the most frequent infectious complication in patients 
with cirrhosis, composing one-third of all bacterial infec-
tions and is more common than urinary tract infections 
and pneumonia in this population  [6] . SBP developing in 
the setting of ascites from causes other than cirrhosis is 
rare  [7] , but can occur in cardiac ascites  [8] , nephrogenic 
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  Abstract 
 Spontaneous bacterial peritonitis (SBP) is a bacterial in-
fection of ascitic fl uid in patients with decompensated 
cirrhosis. The modifi er ‘spontaneous’ distinguishes this 
from surgical peritonitis. The infecting organisms are 
usually enteric gram-negatives which have translocated 
from the bowel. Symptoms of infection occur in most 
patients with SBP, including fever, abdominal pain, men-
tal status changes, and ileus. A high index of suspicion 
should exist for SBP in patients with cirrhosis and asci-
tes. Diagnostic abdominal paracentesis can be under-
taken with minimal risk and should be performed in all 
patients admitted to the hospital, during times of wors-
ening clinical appearance, or when gastrointestinal 
bleeding occurs. The ascitic fl uid polymorphonuclear 
cell count is the most sensitive test in evaluating for in-
fection. Cultures of the ascitic fl uid are helpful in identi-
fying the organism and are best performed by bedside 
injection of blood culture bottles. Ascites total protein, 
lactate dehydrogenase, and glucose levels can assist in 
distinguishing SBP from secondary peritonitis. Empirical 
therapy is recommended after paracentesis if suspicion 
for infection exists. Cefotaxime is the best-studied anti-
biotic for this purpose and has excellent penetration into 
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ascites  [9] , and ascites associated with fulminant hepatic 
failure  [10] , and alcoholic and viral hepatitis  [11] . Malig-
nant ascites is even less frequently complicated by SBP 
 [12] . 

 Five variants of ascitic fl uid infection are described 
 [13] , based on the fl uid polymorphonuclear leukocyte 
(PMN) count, culture results, and method of entry of the 
organism into the fl uid ( table 1 ). SBP is the prototype and 
is most common. It is defi ned as a PMN count  6 250 
cells/mm 3  in the presence of a single organism on culture. 
 Monomicrobial nonneutrocytic bacterascites (MNB)  oc-
curs when the PMN count is less than 250 cells/mm 3 , but 
growth of a single organism is detected on culture.  Cul-
ture-negative neutrocytic ascites (CNNA)  is defi ned as an 
elevated ascitic fl uid PMN count ( 6 250 cells/mm 3 ) in the 
absence of culture growth, obtained prior to the admin-
istration of antibiotics.  Secondary bacterial peritonitis  is 
distinct from the previous subtypes in that the source of 
the organism is a surgically treatable process such as a 
perforated viscus or a contained intra-abdominal abscess. 
In these cases, the PMN count is  6 250 cells/mm 3  and the 
culture results are usually polymicrobial.  Polymicrobial 
bacterascites  presents with a PMN count  ! 250 cells/mm 3 , 
and as the name suggests, polymicrobial growth on cul-
ture. This fi nding is essentially diagnostic of bowel perfo-
ration by the paracentesis needle and refl ects growth of 
gut fl ora before the ascitic fl uid has had the opportunity 
to mount a neutrocytic response. Fortunately, this is a 
rare event, occurring in 0.6% or less of paracenteses  [14, 
15] . 

   Pathogenesis 

 Based on the predominance of enteric gram-negative 
organisms ( Escherichia coli  and  Klebsiella  in over 50% of 
cases)  [16, 17] , it has long been suspected that the pri-
mary source of infection in SBP is the gut. Cirrhosis ap-
pears to lead to intestinal bacterial overgrowth (in a ro-

dent model), possibly through a combination of delayed 
transit and decreased amounts of luminal IgA and bile 
salts  [18] . Intestinal permeability may be enhanced in cir-
rhotics with portal hypertension and bowel edema, favor-
ing bacterial translocation into the mesenteric lymph 
nodes  [18] . In the rodent model of cirrhosis, pathogenic 
bacteria have been cultured from mesenteric lymph nodes 
in nearly 80%  [19] . Intestinal bacterial translocation is 
organism specifi c, with gram-negatives translocating 
more effi ciently compared to gram-positives and anaer-
obes  [20] . This likely plays a signifi cant role in the bacte-
riology of SBP. Bacteria do not directly migrate from the 
intestinal lumen into the ascitic fl uid (except in states of 
loss of mucosal integrity), otherwise polymicrobial infec-
tions would be the predominant presentation rather than 
the exception. Also, anaerobes, which are a large compo-
nent of gut fl ora, are almost never isolated from ascites in 
primary bacterial peritonitis  [17, 21] . 

 Bacteremia then ensues as organisms spill over from 
the mesenteric lymph nodes into the systemic circulation 
 [22] . Due to defi ciencies in the reticuloendothelial system 
in cirrhotics, the bacteria may persist uncleared in the 
circulation  [23]  and eventually colonize the ascitic fl uid 
as infected fi ltrate weeps off of the surface of the cirrhot-
ic liver or drains from the intestinal capillary beds  [1] . 
Using a PCR-based technique, Such et al.  [24]  have re-
cently been able to demonstrate the presence of bacterial 
DNA in the serum and ascitic fl uid in one-third of pa-
tients admitted with cirrhosis and nonneutrocytic, cul-
ture-negative ascites. 

 The next line of defense is breached as the opsonic or 
endogenous antimicrobial activity is diminished or non-
existent in low-protein ascites  [25] . A prospective study 
demonstrated that an ascitic fl uid total protein concentra-
tion of  ̂  1 g/dl was a signifi cant risk factor for the devel-
opment of SBP, with these patients being ten times more 
likely to develop SBP during hospitalization than those 
with levels above 1 g/dl  [26] . Particularly virulent bacte-
ria such as  Salmonella  can lead to infection even in the 

PMN count
cells/mm3

Culture

Spontaneous bacterial peritonitis 6250 single organism
Culture-negative neutrocytic ascites 6250 negative
Monomicrobial nonneutrocytic bacterascites   <250 single organism
Secondary bacterial peritonitis 6250 polymicrobial
Polymicrobial bacterascites   <250 polymicrobial

Table 1. Variants of ascitic fl uid infection
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setting of high protein ascites with normal opsonic activ-
ity  [27] . If the opsonins and macrophage system fail to 
destroy the bacteria, bacterascites can then progress to 
neutrocytic ascites as the fi nal line of defense, the neutro-
phils, are recruited  [28] . Unfortunately, patients with ad-
vanced liver disease have impaired neutrophil function 
on many levels  [29, 30] . 

 In summary, SBP is the culmination of the inability of 
the gut to contain bacteria and failure of the immune sys-
tem to eradicate the organisms once they have escaped 
( fi g. 1 )  [28] . Depending on where this process is arrested 
and when it is detected by ascitic fl uid sampling deter-
mines whether the patient will present with MNB, CNNA, 
or full-blown SBP. 

 All cirrhotic patients with ascites are at risk for SBP 
 [5] . However, there are certain additional risk factors 
which can further increase susceptibility such as the pre-
viously mentioned presence of a low ascitic fl uid total 
protein level. Upper gastrointestinal bleeding poses a risk 
of bacteremia and SBP in the cirrhotic patient with rates 
of infection ranging from 17 to 21%  [31, 32] . Ischemia-
reperfusion of the gut during variceal hemorrhage has 
been proposed to interfere with the normal function of 
the reticuloendothelial system and to increase the perme-
ability of the intestinal mucosa  [33] . Survivors of a prior 
episode of SBP are at increased risk for recurrence with 
a one-year probability of almost 70%  [34] . It is on the ba-
sis of these fi ndings that the recommendations for anti-
microbial prophylaxis are made (see later). Paracentesis 
does not pose a signifi cant risk for ascitic fl uid infection, 
and this specifi c complication has not been demonstrated 
in two large series of over 1,300 patients  [15, 35] . Mini-
mally invasive procedures such as intravenous and uri-
nary bladder catheters likely predispose to bacteremia 
and SBP in the cirrhotic, and despite lack of defi nitive 
evidence of causality, the procedures should be mini-
mized or avoided  [36, 37] . 

   Clinical Setting 

 SBP usually occurs at the time of greatest ascites vol-
ume, but can be present in settings where the fl uid is clin-
ically undetectable. SBP in the absence of ascites is ex-
tremely unlikely  [22] . The majority of patients with SBP 
have severe liver dysfunction. Toledo et al.  [38]  demon-
strated that 96% of patients with SBP had either Child-
Pugh grade B or C. Most patients with ascitic fl uid infec-
tion present with symptoms  [39] . These most commonly 
include fever in 50–75%, abdominal pain in 27–72%, 

chills in 16–29%, and nausea or vomiting in 8–21%  [6, 
16, 37, 39, 40] . Changes in gastrointestinal motility man-
ifesting as ileus or diarrhea may also be seen  [18, 39, 40] . 
Organ systems outside the gastrointestinal tract can be 
affected. Mental status changes, which may be subtle, oc-
cur in 50%  [39, 41] , and decrements in renal function are 
seen in one-third of cases  [42] . Shock at the time of pre-
sentation is a rare event  [38] , probably as a result of the 
current lower threshold to perform diagnostic paracente-
sis and earlier diagnosis. Up to 13% of patients may be 
asymptomatic  [39] . Physical examination is not as dra-
matic as in secondary peritonitis in the absence of ascites. 
The presence of intra-abdominal fl uid separates the vis-
ceral and parietal peritoneum, and therefore the classic 
surgical abdomen is not seen, even when frank perfora-
tion and gross fecal contamination of the peritoneal cav-
ity occur  [43] . As a result, although abdominal tenderness 
is noted in 30–40% of cases, rebound tenderness is seen 
only in a few percent  [39, 40] . 

 Laboratory evaluation (not including ascitic fl uid anal-
ysis) is nonspecifi c. There may be a subtle elevation in the 
peripheral leukocyte count, an increase in blood urea ni-
trogen and serum creatinine, or an unexplained meta-
bolic acidosis  [40, 42] . Unfortunately, the history, physi-
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  Fig. 1.  Pathogenesis of SBP. 
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cal examination, and serum laboratory testing are not 
useful in distinguishing SBP, CNNA, and secondary bac-
terial peritonitis  [39, 40, 43] . 

   Diagnosis 

 A high index of suspicion must exist for ascitic fl uid 
infection in a cirrhotic patient. Given the similarities in 
presentation between the variants of ascitic fl uid infec-
tion and the inability to clinically distinguish spontane-
ous from secondary peritonitis, the diagnosis of SBP 
should not be empiric. The threshold to perform diagnos-
tic abdominal paracentesis should accordingly be low, es-
pecially as it has been shown to be safe with a low risk for 
complication, even in patients with marked coagulopathy 
and thrombocytopenia  [15, 35] . A diagnostic paracente-
sis should be performed in all cirrhotics with ascites and: 
(1) upon admission to the hospital, (2) who develop any 
change in clinical status including fever, abdominal pain, 
mental status changes, ileus, or septic shock, (3) who de-
velop laboratory abnormalities such as a leukocytosis, 
acidosis, or renal failure, or (4) during episodes of gastro-
intestinal bleeding prior to the administration of antibiot-
ics  [5, 44] . 

 When suspicion of infection exists, ascitic fl uid should 
be sent for cell counts, total protein, glucose, lactate de-
hydrogenase, amylase, Gram’s stain, and culture. A se-
rum and ascitic fl uid albumin should also be sent if the 
serum-ascites albumin gradient has not been previously 
calculated ( table 2 ). Other tests such as ascitic fl uid pH 
and lactate are of limited value and more confusing than 
helpful  [45] . The fl uid PMN count (when using a thresh-
old of 250 cells/mm 3 ) is the most sensitive and single best 

test in diagnosing ascitic fl uid infection  [45] . Not all  cases 
in which the PMN count is above this threshold repre-
sent infection, and values in this range can be seen with 
hemorrhage into ascites, peritoneal carcinomatosis, or 
pancreatic ascites  [13] . A useful distinguishing feature is 
that the PMN is usually not the predominant cell type in 
these cases. Peripheral leukocytosis does not affect the 
ascitic fl uid total leukocyte or PMN count  [46] . Recently, 
the use of urine reagent strips to test for leukocyte ester-
ase in ascitic fl uid has demonstrated an accuracy of 97% 
in predicting a PMN count above 250 cells/mm 3   [47] . 
Given the rapid processing time (90 s), low cost, and 
availability, ‘dipstick’ testing of ascites may allow for 
more rapid diagnosis and management of SBP in the fu-
ture. 

 Secondary bacterial peritonitis should be suspected if 
the ascites PMN count is  6 250 cells/mm 3  and two of the 
following three ascitic fl uid values are met: (1) glucose 
 ! 50 mg/dl, (2) total protein  1 1 g/dl, and (3) lactate dehy-
drogenase greater than the upper limit of normal for se-
rum  [43] . Gut perforation can be predicted with 100% 
sensitivity (but only 45% specifi city) using these criteria 
 [43] . Nonetheless, patients who fulfi ll two of these criteria 
must undergo immediate fl at and upright abdominal X-
rays, and if negative, water-soluble contrast studies of the 
gastrointestinal tract or abdominal computed tomogra-
phy  [44] . The fi nding of more than one organism on 
Gram’s stain or culture of ascitic fl uid should prompt a 
similar urgent evaluation for perforation  [44] . If multiple 
organisms are detected on either modality but the PMN 
count is  ! 250 cells/mm 3 , the diagnosis is likely polymi-
crobial bacterascites due to puncture of the bowel with 
the paracentesis needle. This is a rare occurrence (less 
than 0.6% of paracenteses), is associated with low mor-
bidity, and surgical intervention does not appear to be 
necessary  [14] . 

 Given the low bacterial burden in SBP (median con-
centration of one organism per milliliter), the conven-
tional method of culturing ascitic fl uid on agar plates in 
the laboratory is insensitive. A prospective study compar-
ing conventional culture methods to the bedside inocula-
tion of blood culture bottles with 10 ml of ascitic fl uid 
demonstrated an increase in sensitivity from 43 to 93% 
as well as a more rapid detection of bacterial growth with 
the latter technique  [17] . The yield of blood culture bot-
tles is higher if inoculated at the bedside compared to 
sending a syringe to the laboratory for later inoculation 
 [21] . 

Table 2. Recommended tests of ascitic fl uid 
if infection suspected

Cell counts with differential
Culture (in blood culture bottles)
Gram’s stain
Total protein
Lactate dehydrogenase
Glucose
Amylase
Albumin (if SAAG unknown)

SAAG = Serum-ascites albumin gradi-
ent.
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   Treatment 

 Empirical antibiotic therapy for SBP should begin as 
soon as infection is suspected (i.e. PMN count  6 250 cells/
mm 3 ) and not delayed pending culture confi rmation of 
the organism and sensitivities  [48] . Delaying treatment 
until the results of the culture are known may result in 
death of the patient from overwhelming sepsis  [44] . Ac-
cordingly, patients with CNNA also warrant early antibi-
otic therapy as they are similar to SBP with regard to 
symptoms, ascitic fl uid analysis, rate of blood culture 
growth, and mortality  [40] . In one prospective study of 
44 patients with MNB  [39] , 62% resolved without pro-
gression to SBP and without antibiotic therapy. The re-
mainder progressed to SBP, some with an interval as 
short as 40 min, before the initiation of treatment. The 
only distinguishing feature between the two groups was 
the presence of signs or symptoms of infection in the 
group that progressed to SBP. Therefore, patients with a 
clinical presentation suggesting infection, even with an 
initial ascitic fl uid PMN count  ! 250 cells/mm 3 , should 
be treated with empirical antibiotics  [41, 44] . As soon as 
the ascitic fl uid culture returns demonstrating growth of 
bacteria, a repeat paracentesis should be performed if an-
tibiotics had not been started (i.e. patient was asymptom-
atic and the ascites was initially nonneutrocytic). If the 
second ascitic fl uid PMN count is  6 250 cells/mm 3 , if the 
repeat culture remains positive, or if the patient has de-
veloped symptoms, treatment should be initiated  [5, 
13] . 

 In cases of standard SBP, a repeat paracentesis to as-
sess for a decline in PMN count or sterilization of culture 
is not necessary unless there are clinical signs of deterio-
ration on treatment or the initial ascitic fl uid analysis 
revealed atypical fi ndings  [44] . 

 Initial therapy should be with a relatively broad-spec-
trum agent which covers the most common isolates ( Esch-
erichia coli ,  Klebsiella pneumoniae , and pneumococci) 
 [44] . Cefotaxime has been the most extensively studied 
antibiotic and, at a dose of 2 g intravenously every 8 h, it 
rapidly enters the ascitic fl uid and exceeds the MIC of 
90% of the isolated organisms by 20-fold  [49] . Cefotax-
ime and its active metabolite have essentially 100% pen-
etration into ascitic fl uid and are able to sterilize the fl uid 
in 94% of cases after a single dose  [49] . Furthermore, ce-
fotaxime has been proven to be signifi cantly more effec-
tive in resolving the infection with no risk of nephrotox-
icity when compared to ampicillin-tobramycin  [50] . 
Loading doses or intraperitoneal injection of cefotaxime 
are not necessary  [49] , and a 5-day course appears to be 

as effective as a 10-day course  [52] . Resolution of SBP is 
expected in 83–93% of patients treated with cefotaxime 
 [50–53] . Amoxicillin-clavulanic acid (initially given in-
travenously followed by oral administration when the 
patient’s condition allowed) has been shown in a single 
small study to be as effective as cefotaxime (given 1 g in-
travenously every 6 h)  [53] . Due to the risk of nephrotox-
icity, aminoglycosides should be avoided in the treatment 
of SBP  [54] . Oral ofl oxacin has been investigated and was 
found to be less expensive and as effective as cefotaxime 
 [51] . However, this study investigated a highly selected 
population of SBP patients, and those with grade II en-
cephalopathy or higher, creatinine  6 3 mg/dl, gastrointes-
tinal hemorrhage, ileus, septic shock, or recent use of pro-
phylactic antibiotics were excluded. The treatment of pa-
tients with a potentially life-threatening infection using 
outpatient oral antibiotics is controversial, especially as 
50% of patients with SBP have concomitant bacteremia, 
compliance cannot be assured, and serial examinations 
and repeat ascitic fl uid analysis are diffi cult  [48] . Perhaps 
an initial course of inpatient intravenous antibiotics for 
several days followed by outpatient oral therapy once the 
stability of the patient is assured would be a reasonable 
option, but is one that still needs further evaluation in 
future prospective studies  [48, 55] . Patients suspected to 
have secondary bacterial peritonitis should additionally 
be placed on antibiotics with enterococcal and anaerobic 
coverage  [5, 44]  and undergo laparotomy if a surgical 
source of infection is confi rmed on radiologic investiga-
tion  [43] . 

 Intravenous albumin at a dose of 1.5 g/kg on day 1 and 
1 g/kg on day 3 in patients hospitalized for SBP reduced 
the short- and intermediate-term mortality signifi cantly 
in a single prospective randomized trial  [56] . Although 
this study was not blinded or placebo-controlled, it does 
demonstrate the lowest mortality in hospitalized patients 
with SBP to date, and in the absence of data suggesting 
otherwise, administration of albumin in this setting is 
encouraged  [44] . 

   Prophylaxis 

 General measures to improve the patient’s overall 
medical condition such as abstinence from alcohol and 
improvement in nutritional status should be attempted. 
Reduction in the volume of ascites using diuretic therapy 
has been demonstrated to increase the ascitic fl uid total 
protein level  [57]  and should theoretically decrease the 
risk of infection by way of higher opsonic activity  [25, 
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26] . Screening for and prophylaxis of esophageal varices 
to reduce the risk of gastrointestinal hemorrhage are also 
recommended. Patients surviving an episode of SBP 
should be considered for liver transplantation if accept-
able candidates  [5] . 

 As mentioned previously, certain subgroups of pa-
tients with cirrhosis and ascites are at increased risk for 
the development of SBP, including those with: (1) upper 
gastrointestinal bleeding, (2) prior episodes of SBP, and 
(3) low protein ( ̂  1 g/dl) ascites. Norfl oxacin, a minimal-
ly absorbed oral quinolone antibiotic, given at a dose of 
400 mg/day for 7 days, has been shown to reduce the risk 
of ascitic fl uid infection and bacteremia in cirrhotic pa-
tients hospitalized for gastrointestinal bleeding in a pro-
spective randomized trial  [32] . Of note in this study was 
the fact that most of the infections in the norfl oxacin 
group were caused by gram-positive organisms. A meta-
analysis of fi ve randomized controlled trials including 
534 patients investigating the use of short-term prophy-
lactic antibiotic therapy in patients with cirrhosis and 
gastrointestinal bleeding demonstrated a signifi cant de-
crease in bacterial infections (including SBP) and a 9% 
improvement in survival in the antibiotic-treated group 
 [58] . 

 Patients who have survived an episode of SBP have a 
70% chance of recurrence at one year  [34] . In this group, 
both norfl oxacin (400 mg/day) and trimethoprim-sulfa-
methoxazole (one double-strength tablet/day, daily) giv-
en long-term have been shown to reduce recurrence  [34, 
59] . Trimethoprim-sulfamethoxizole is substantially less 
expensive than norfl oxacin  [59] . 

 The use of selective intestinal decontamination (SID) 
with norfl oxacin in patients admitted to the hospital with 
low-protein ascites has also shown a reduction in the in-
cidence of SBP from 22.5 to 0%  [60] . Expanding on this, 
Novella et al.  [61]  compared long-term daily norfl oxacin 
prophylaxis to norfl oxacin given only during hospitaliza-
tion in patients with low-protein ascites and found a re-
duction in community-acquired (but not hospital-ac-
quired) SBP in the continuous therapy group. However, 
90% of the  Escherichia coli  isolated from the infections 
in the continuous treatment arm were resistant to nor-
fl oxacin. Fortunately, these organisms retain their sensi-
tivity to cefotaxime  [62, 63] , but this emphasizes the con-
cept that patients who develop SBP on quinolone prophy-
laxis should not receive these drugs for treatment but 
instead undergo treatment with a third-generation cepha-
losporin (i.e. cefotaxime)  [48, 51, 55] . 

 The clinical effect of this shift in the fl ora of SBP to 
gram-positive and quinolone-resistant gram-negative or-

ganisms has been questioned in a retrospective review 
which revealed that SID did not appear to affect the pre-
sentation, ascitic fl uid analysis, response to empiric cefo-
taxime, incidence of renal insuffi ciency, and mortality in 
patients with SBP  [63] . Regardless, antibiotic prophylax-
is should be restricted to high-risk patients; namely those 
with gastrointestinal hemorrhage (short-term), a prior ep-
isode of SBP (long-term), or those with ascitic fl uid total 
protein levels  ̂  1 g/dl  [44] . Whether the latter group 
should receive long-term or inpatient-only prophylaxis 
needs careful assessment of the risks and benefi ts on a 
case-by-case basis. 

   Prognosis 

 The prognosis of SBP has improved dramatically since 
its fi rst description. Inpatient mortality has declined from 
100% in the 1960s  [2]  to 60–70% in the 1970s and 1980s 
 [16, 40]  to 30% or less in studies performed in the past 
10 years  [42, 53, 56] . This is likely due to earlier detection 
and effective, nontoxic therapy. Approximately half of all 
deaths in patients with SBP occur after resolution of the 
infection and are from gastrointestinal hemorrhage or 
liver or renal failure  [38, 42] . One study showed an over-
all mortality of 37.8% in patients admitted with SBP, but 
only 2.2% were directly attributable to infection  [52] . 

 The presence of renal insuffi ciency is the strongest in-
dependent prognostic indicator  [38, 42, 55] , but the pres-
ence of peripheral leukocytosis  [38, 55] , older age  [38, 51] , 
higher Child-Pugh score  [38] , and the presence of an ileus 
 [38]  have also been shown to predict inpatient mortality. 
Patients with hospital- versus community-acquired SBP 
also appear to have a higher mortality  [4, 38] . The exis-
tence of a positive ascitic fl uid culture or bacteremia did 
not infl uence prognosis  [38, 52] . SBP has evolved from a 
universally fatal disease to a reversible and even prevent-
able cause of deterioration or death in a patient with ad-
vanced cirrhosis.   
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