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In 1964, Harold Conn reported that five patients with decompensated 
cirrhosis developed spontaneous peritonitis and bacteremia from enteric 
organisms in a five year period (1). The similarity of the clinical picture 
in these patients suggested to him that this may represent a rarely 
recognized but relatively common syndrome. Spontaneous bacterial peritonitis 
is now commonly recognized as a complication of severe liver disease with a 
high mortality rate if undiagnosed or if treatment is delayed (2). In this 
review, I have confined myse 1 f to the occurrence of spontaneous bacteria 1 
peritonitis in patients with cirrhosis and ascites, limiting the discussion 
of spontaneous bacteria 1 peritonitis comp 1 i cat i ng other diseases, or 
occurring as a primary phenomenon, to the differentia 1 diagnosis of SBP in 
cirrhotic ascites. 

HISTORY 

The first description of what in retrospect may have been a case of 
primary peritonitis was in 1581, in a 7 year old girl who developed fatal 
peritonitis after an episode of painless di arrhea (3). The first description 
of spontaneous bacterial peritonitis in cirrhotic ascites may well have been 
the report of a patient who "was seized with ... chills and fever, accompanied 
by violent thirst and pains in the side. He improved for several days, but 
then relapsed." He was jaundiced, edematous and ascitic and "writhed with 
pain which raged in his 1 i ver and intestines ... the tremendous vo 1 ume of 
water accumulated called for immediate relief". His physician advocated 
abdominal puncture and "the relief was almost immediate. The liquid amounted 
to almost 25 lbs in weight, yet the afterflow must have been five times 
that". However, both the patient and his physician knew too well "that the 
tappings were only palliative" and there would be "further accumulation of 
water ... the original cause of his ill, which had its existence in this 
chronic liver trouble." The patient, Ludwig van Beethoven, died three months 
later. 

- HISTORY OF SBP -

1581: ?First description - consistent with pediatric primary peritonitis 
1827: ?First description in cirrhotic ascites 
1842: "Essential peritonitis" 
1885: Pneumococcal peritonitis 
1893: Pneumococcal peritonitis in cirrhotic ascites 
1907: E.coli peritonitis in cirrhotic ascites 

SBP IN CIRRHOSIS 

1958: Caroli and Platteborse describe first case series in French 
literature 

1963: Kerr, Pearson and Read report coliform peritonitis in 
English literature 

1964: Conn reports coliform peritonitis in American literature 
1971: Conn and Fessel review spontaneous batterial peritonitis in 

cirrhosis 



In 1842, Duparque described essential peritonitis (5), and in 1885 
Bozzolo was the first to publish a bacteriologically proven case of 
pneumococca 1 peritonitis ( 6). The earliest reports of pneumococca 1 
peritonitis complicating cirrhotic ascites appeared in the French literature 
in 1893 (7). In 1907 E.coli peritonitis in cirrhotic ascites was described, 
also in the French literature (8). Over the following 50 years, there were 
i so 1 a ted case reports of SBP comp 1 i cat i ng cirrhotic ascites; however, the 
majority of these were in French, and the syndrome remained largely 
unrecognized even after the first case series was reported in the French 
literature in 1958 by Caroli and Platteborse (9). Kerr, Pearson and Reed 
described coliform peritonitis complicating cirrhotic ascites in England in 
1963 (10), and this was soon followed by Conn's first report in the American 
literature in 1964 (1) . 

It was not until 1971 when Conn and Fessel reviewed spontaneous 
bacterial peritonitis in cirrhosis (11), describing 32 episodes of SBP in 28 
patients at the Veterans Administration Hospital, West Haven, CT, and 46 
episodes of SBP in 42 patients from the literature, that the syndrome became 
more widely recognized. Since that time numerous retrospective and two 
prospective studies have confirmed the importance of spontaneous bacteria 1 
peritonitis in cirrhosis. 

INCIDENCE AND PREVALENCE OF SBP 

During the 12 1/2 year period from January 1958 to July 1970, 23 
patients with 25 bacteriologically proven episodes of spontaneous peritonitis 
were seen at the West Haven Veterans Administration Hospital and reported by 
Conn and coworkers (12). In contrast, during the four year period from July 
1970 to June 1974, SBP was proved bacteriologically in 25 patients who 
experienced 29 episodes at the same hospital (12). The increased incidence of 
SBP at that institution has since stabilized (H. Conn, personal 
communication). Similar increases in incidence have been reported at other 
hospitals (2). 
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- INCIDENCE AND PREVALENCE OF SBP -

Incidence: 

• West Haven VAH 
January 1958 - July 1970 23 patients 

25 episodes 
July 1970 - June 1974 25 patients 

29 episodes 
• PMH 

January 1985 - March 1988 20 patients 
23 episodes 

Prevalence: 

• Postmortem study of peritonitis in cirrhosis 
1958 - 1970 19/349 5.4% 
1970 - 1974 15/101 14.9% 

• PMH clinical diagnosis SBP 1985 - 1988 
25/296 patients with ascites 11.8% 

• Prospective study of patients with ascites 
24% culture positive on admission 

2/year 

7/year 

7/year 

A post-mortem study reported in conjuncti6n with the review of Correia 
and Conn a 1 so revea 1 ed an increase in the number of cases of cirrhosis and 
peritonitis (12). In the period between 1958 and 1970, 19 out of 349 
cirrhotic deaths had evidence of this complication (5.4%}, whereas in the 
four years from 1970 to 1974 there were 101 deaths in cirrhotics, and 15 had 
evidence of peritonitis (14.9%) . Recently a prospective study of patients 
with ascites has demonstrated that 24% were culture positive on admission to 
hospital (13}, demonstrating that SBP is common in patients with ascites who 
are hospitalized for a variety of reasons . 

PATHOGENESIS 

SBP in cirrhotic ascites is the end -result of the multiplication of 
bacteria within the peritoneal cavity. A number of factors have been proposed 
to explain why the bacteria are found in the peritoneal cavity initially, and 
why there is failure of normal defense mechanisms to remove the bacteria 
before symptomatic disease occurs. Patients with severe, acute and/or chronic 
1 i ver disease have been shown to have defective neutrophil function ( 14), 
deficiencies in the complement system (15}, and abnormal reticuloendothelial 
phagocytic activity (16). Neutrophil phagocytic function and intracellular 
killing of bacteria were defective in 65% of patients with alcoholic 
cirrhosis {14). In various liver diseases, total serum complement levels may 
be 1 ow and investigators have suggested that, in the majority of cases, the 
lowering of serum complement levels was related to defective hepatic 
synthesis (15). More severe chronic liver disease may therefore have a 
greater deficiency in serum complement than milder disease. 



PATHOGENESIS OF SBP 

Host Factors 

1. Defective reticuloendothelial phagocytic activity 

- correlation with 99mrc-sulfur colloid redistribution 

2. Defective neutrophil function 

3. Deficiencies in complement system 

4. Decreased bactericidal activity cirrhotic ascitic fluid 

5. Decreased opsonic activity cirrhotic ascitic fluid 
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Rimola and colleagues have estimated reticuloendothelial system 
phagocytic activity in decompensated cirrhotics and correlated an abnormality 
in this measurement of RE clearance with the incidence of bacterial infection 
occurring during hospitalization and follow-up (16). They found that patients 
with reduced nhagocytic activity, as measured by the plasma elimination rate 
constant of 9~mTc sulphur-colloid, developed acute bacterial infections more 
frequently than did patients with normal phagocytic activity. Their 
measur~ments of reticuloendothelial system phagocytic activity correlated 
with 99mTc sulphur-colloid redistribution as demonstrated by a liver/spleen 
scan. Sulphur-colloid redistribution by liver/spleen scan is a convenient 
measure of intrahepatic shunting and suggests that the failure of the liver 
to remove bacteria from the circulation, because of such shunting, may 
contribute to the occurrence of bacteremia and spontaneous bacterial 
peritonitis. 

- BACTERIAL INFECTIONS IN CIRRHOSIS -

• 187 consecutive cirrhotic admissions in 1976 
86 (46%) bacterial infections at admission or 

during hospitalization 

• 41 patients followed prospectively 
14 (30%) bacterial infections during hospitalization 
24 (59%) bacterial infections during follow-up (1-48 months) 

• 72 patients with cirrhosis and gastrointestinal hemorrhage 
25 (35%) bacterial infections during follow-up for 

10 days after cessation of hemorrhage 

From: Rimola A et al, 1981, 1984, 1985 

Rimola and coworkers in Barcelona have also demonstrated in a number of 
studies that patients with cirrhosis have a very high risk of . developing 
bacterial infections either during hospitalization or in follow-up (16-18). 
Of 187 consecutive cirrhotic admissions in 1976, 86 (46%) of the patients had 
bacterial infections present either at admission or during the 
hospitalization (17). They also followed 41 patients prospectively and 
observed bacterial infections during hospitalization in 30% and during 
follow-up of 1-48 months in 59% (16) . 

Patients with cirrhosis and gastrointestinal hemorrhage appear to be at 
greatest risk for bacterial infections. Thus, 25 of 72 patients (35%) 
developed bacterial infections when followed for 10 days after the cessation 
of hemorrhage (18). In experimental studies, hemorrhage has been shown to 
decrease reticuloendothelial system phagocytic activity transiently (19) and 
this may account for the increase in bacteremia and SBP. These data indicate 
that bacterial infections in cirrhosis are common, and if bacteremia occurs 
during these infections, then SBP may result. 



SBP is rare in almost all forms of ascites except that secondary to 
1 iver disease, suggesting that the characteristics of the ascites in 1 iver 
disease may result in a predisposition to SBP. In addition to cirrhosis, 
nephrotic syndrome has also been commonly associated with SBP and the common 
link between cirrhotic and nephrotic ascites is that both may be very low in 
the concentration of protein in the ascitic fluid. 
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A number of studies have demonstrated that the bactericidal activity and 
opsonic activity of cirrhotic ascitic fluid is significantly decreased when 
compared with ascitic fluid from a normal peritoneum or from disorders 
characterized by high protein ascites (20-22). Furthermore, cirrhotic ascitic 
fluid has less opsonic activity per gram of total protein (22). 
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125 PATIENT ADMISSIONS ~ 13 HAD INFECTED 

\ ASCITES AT FIRST 
\ TAP 

\ 
I 

.\ 112 HAD STERILE 

ASCITES AT 
FIRST TAP 

SBP in patients hospitalised with ascites 

From: Runyon BA Gastroenterology 1986 91:1343- 1546 
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In series that have compared the characteristics of ascitic fluid in 
cirrhotics with or without SBP, the protein content of patients with 
cirrhosis and SBP has been lower than the protein content of patients without 
this complication (23). When the protein content of noncirrhotic ascitic 
fluid is decreased, then opsonic activity and bactericidal activity are also 
decreased (22), suggesting that maneuvers which increase the volume of 
ascites and dilute the protein content may increase the occurrence of SBP. In 
a prospective study, SBP occurred in 15/84 patients with ascites protein ~1 
g/dl whereas there were no episodes in 54 patients with ascites protein >1 
g/dl (24) . Another prospective study documented SBP in 7/47 patients with 
ascites protein ~1 g/dl but only 1 patient of 65 with ascites protein >1 g/dl 
developed SBP (23). 

- PATHOGENESIS OF SBP -
Bacterial Source 

1. Transmural migration 

2. Lymphatic system 

3. Direct extension from contiguous infection 

4. Hematogenous seeding 

- across hepatic sinusoids 
- across intestinal capillaries 

Enteric organisms constitute the majority of bacteria isolated in SBP. 
Theories as to the likely source of bacterial contamination include 
transmural migration of bacteria from the bowel lumen into the peritoneal 
cavity, entry from the lymphatic system, direct extension into the 
peritoneum from contiguous infection, and hematogenous seeding, either across 
hepatic sinusoids or intestinal capillaries (2,11,12). When bacterial 
peritonitis occurs in conjunction with a contiguous infection, it is regarded 



as a secondary bacterial peritonitis rather than spontaneous bacterial 
peritonitis. Of the three remaining potential sources, hematogenous seeding 
appears to be the most likely explanation since it would allow both enteric 
and non-enteric bacteria to be potential sources. Enteric organisms may gain 
access to the circulation because of venous stasis and edema occurring in the 
intestine in portal hypertension. Furthermore, the observation that the 
majority of patients with cirrhosis have bacterial contamination of the small 
bowel may contribute to an increased risk of bacteremia. 

- PRECIPITATING FACTORS -

Infection 55/112 (49%) 

GI intubation 27/112 (24%) 

Obstruction 17/112 (15%) 

Invasive procedure 13/112 (12%) 

From: Hoefs JC and BA Runyon, 1985 

A number of factors have been suggested as preci pit at i ng a bacteremia 
which then results in SBP. These include intubation of the gastrointestinal 
tract, biliary and bowel obstruction, and invasive procedures such as 
insertion of a percutaneous catheter, peritoneovenous shunt (25), the use of 
vasopressin infusions (26) and abdominal surgery. In 246 episodes of SBP, 112 
such potential precipitating factors were identified (2). 

- NON-PERITONEAL INFECTIONS IN SBP -

Site 

Urinary tract 
Pulmonary 
11 Local 11 

Abdominal abscess 
Skin 
Other 

19 
15 
14 
6 
1 

nd 

Review 
n=246 

(8%) 
(6%) 
(6%) 
(2%) 

(<1%) 

From: Hoefs JC and BA Runyon, 1985 
Rimland D and WL Hand, 1987 

nd = no data 

Case Series 
n=55 

11 (20%) 
13 (24%) 
nd 
nd 
nd 
2 (4%) 



The occurrence of bacteria 1 infection e 1 sewhere in patients with SBP 
suggests that both are the result of underlying host factors with defective 
responses to infection. Alternatively, non-peritoneal infections with a 
resultant bacteremia may 1 ead to spontaneous bacteria 1 peritonitis . Uri nary 
tract and pulmonary infections have been reported in 8% and 6%, respectively, 
of the cases reviewed by Hoefs and Runyon (2). They were more common in the 
recent case series of Rimland and Hand, describing 55 patients with SBP in 
Atlanta (27). In their review, Hoefs and Runyon documented infection as the 
major potential precipitating factor in SBP (2). 
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From: Wilcox CM and WE Dismukes, Medicine 66 :447, 1987. 

CLINICAL FEATURES 

The clinical features of SBP in cirrhotic ascites are best illustrated 
by the following case report . 

A 32 year old black woman presented to the Emergency Room with a one day 
hi story of fever, chills, and abdomina 1 pain. She was known to have had 
cryptogenic cirrhosis for 15 years, and this had been complicated by ascites. 
Physical examination on admission revealed a temperature of 38°C, moderate 
ascites with diffuse tenderness over the abdomen. There was no evidence of 
hepatic encephalopathy. Serum biochemistry on admission revealed a bilirubin 
of 2.7 mg%, AST 66 IU, alkaline phosphatase 109 IU, total protein 4.6 g%, 
albumin 1.4 g%, prothrombin time 15.2 seconds. The white cell count was 5,800 
with 69% polys and 14% bands. A paracentesis was performed. The cell count 
was 900 red cells, 8,900 white cells with 75% polymorphonuclear leukocytes . 
Ascitic fluid protein was 0.3 g/dl . A diagnosis of spontaneous bacterial 
peritonitis complicating cirrhotic ascites was made and she was treated with 
antibiotics with resolution of all symptoms and signs. Blood cultures grew 
Escherichia coli. 
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SBP is present at the time of admission or within the first seven days 
of admission to hospital in approximately 1/3 of cases (2). The remaining two 
thirds of cases occur during the hospita 1 i zat ion, but more than one week 
after admission. 

- ONSET OF SBP -

Diagnosis Case Series 1 Case Series 2 PMH 

On Admission nd 35% 67% 
Within 7 days 40% nd 83% 
After 7 days 60% nd 17% 
In Hospital nd 65% 33% 

Case Series 1 = Hoefs JC et al, 1982 
Case Series 2 Carey WO, A Boayke and J Leatherman, 1986 
nd = no data 

The classical symptoms and signs of s.BP are fever, abdomina-l pain and 
tenderness, which occur in 1/2 to 2/3 of ~~ti~ts. In 10-15%, however, there 
is neither fever nor abdominal pain. The lack of specificity of these 
findings is illustrated by the observation of Pinzello and colleagues that 
either pain or fever was present in 38 of 164 patients admitted to the 
hospital with ascites who had negative cultures and no increase in ascitic 
fluid polymorphonuclear leukocytes (13) . Three patients had both pain and 
fever without criteria for SBP. 



- CLINICAL FEATURES -

Presentation 

Symptons and Signs Review 
n=246 

Fever 67% 
Abdominal pain 60% 
Abdominal tenderness 50% 
Encephalopathy 57% 
No fever, no abdominal pain 9% 
Leukocytosis >10,000 cells/cu mm 73% 

Review: Hoefs JC and BA Runyon, 1985 
Case Series: Simland D and WL Hand, 1987 
nd = no data 

Case Series PMH 
n=55 

42% 54% 
59% 50% 
52% 53% 
42% 32% 
nd 14% 
52% 54% 

Hepatic encepha 1 apathy or menta 1 confusion has been reported in up to 
2/3 of patients. Patients with previous hepatic encephalopathy have an 
increased incidence of SBP, reflecting its occurrence in severe chronic liver 
disease (28). Most patients have a past or recent history of ascites, 
although occasionally the initial presentation with SBP is the first 
documentation of ascites. 
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The clinical presentation is similar in patients with various cirrhotic 
liver diseases. Alcoholic cirrhosis is the most common cause of liver disease 
in the reported series (2); this may reflect that the majority of reports 
emanate from i nst i tut ions where th.i s is the most. common cause of 1 i ver 
disease. SBP has a 1 s·o been reported as a comp T i cation of cryptogenic 
cirrhosis, hepatitis 8-related cirrhosis (13,29), autoimmu~~ and lupoid 
cirrhosi's {29), alpha-1-antiitrypsin· deficiency (29), hemochromatosis (30,31), 
Wilson's disease (32, 33) and in ascites complicating the ceurse of acute 
viral hepatitis (34) and oc-curring i:n cardiac disease with hepatic fibrosis 
(35). 

Liver Disease 

Etiology 
Alcoholic cirrhosis 

Manifestations 
Ascites 
Jaundice 

Biochemistry 
tBil i rubin 
fAST 
!Albumin <3 g/dl 
Abnormal PT 

- CliNICAL FEATURES -

ti'ver Dise~se trr SBP 

Review 
n=246 

66% 

100% 
81% 

95% 
92% 
91% 
98% 

Review: Hoefs JC and BA Runyon, 1985 
Case Series: Rimland D and WL Hand, 1987 
*>2 seconds of control (PMH = 71%) 

Case Seri e·s 
n=55 

83% 

95% 
65% 

85% 
76% 
89% 
79%* 

PMH 

79% 

10'0% 
82% 

89%-
93% 
93% 

100% 

The serum bi ochem.i stry i'n· pat i·ents with SBP reflects the severity of 
thei'r underlying liver disease. In a large review, 95% of patients had 
elevated bilirubins, 92% e-levated AST, 91o/O' cr-llbumin <3 g/dl and 98% had an 
abnormal prothrombin ti'me (2). Leukocytosis w:i\1U~ more than 10,000 cells/cu mm 
was seen in 73% of the patients . In a recent case series not included in thi.s 
large review, where 55 patients with spontaneous bacterial peritonitis were 
described, similar abnormalities were found· (27). Furthermore, on review of 
patients with the diagnosis of SBP at Parkland Memorial Hospital between 1985 
and 1988, the biochemical and hematological features were t~e same. 
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From: Conn HO and JM Fesael Medicine 1Q71 60:161-1Q7 

The diagnosis of SBP requires the combination of an ascitic fluid 
polymorphonuclear count >250/cu mm and a positive ascitic fluid culture. The 
major case series have generally required both criteria to be present in 
order for a diagnosis to be made, however, in a number of cases, one 
criterion is combined with a clinical diagnosis of SBP based on the features 
of the disease and the presentation. In most series, this 1 at ter method of 
diagnosis accounts for less than 10% of the reported cases. 

-DIAGNOSIS OF SBP -

1. Ascitic fluid culture positive 

2. Ascitic fluid PMN >250/cu mm 

Since the diagnosis requires paracentesis, and paracentesis has a 
theoretical risk of inducing infection, the question of whether or not prior 
paracentesis results in SBP has been raised on a number of occasions. 
Analysis of the data reveals that there is no temporal association between 
previous paracentesis and presentation with SBP. Bowel perforation as a 
complication of paracentesis is rare in the most recent large reported 
series, occurring in 10 cases with 1,578 paracenteses (36). Of these 
patients, one out of 10 developed clinical peritonitis and two patients 
(having the lowest ascitic fluid protein content) developed asymptomatic 
neutrocytic ascites. The latter cases resolved without therapy. 



- PARACENTESIS AND SBP -

1. No association between previous paracentesis and SBP 

2. Bowel perforation with paracentesis 10/1578 
1/10 clinical peritonitis 

3. Single organisms in 90% SBP 

4. Multiple organisms in perforation (polymicrobial bacterascites) 

From: Runyon BA, JC Hoefs and HN Canawati, 1986 

The finding of a single cultured organism in 90% of ascitic fluid 
cultures in SBP (2) also indicates that bowel perforation is an unlikely 
source of the bacteria. In gastrointestinal tract perforation, multiple 
organisms are usually found in ascitic fluid cultures (37). This must be 
di st i ngui shed from the po lymi crobi a 1 bacterasc i tes observed in inadvertent 
bowel perforation during paracentesis (36,38). Additional evidence against 
paracentesis being a causative factor in SBP is the lack of skin organisms in 
cultures of clinical SBP. 

- COMPL ICATIONS OF PARACENTESIS -

1. Retrospective Analvsis: 

242 consecutive paracenteses 
7 major complications (2.9%) 

- 4 hemorrhage 
- 2 bowel perforation with peritonitis (1), 

- 1 catheter fragment left 

2. Prospective Study: 

229 paracenteses 
2 major complications (0.9%) 

- abdominal wall hematomas 
2 minor complications (0.9%) 

- hematomas 

abscess (1) 

From: Mallory A and JW Schaefer, 1978 
·Runyon BA, 1986 

SBP occurs in patients with severe chronic liver disease as evidenced by 
their biochemical abnormalities. Because most have an abnormal prothrombin 
time, the question of the safety of paracentesis arises. In a retrospective 
ana 1 ys is of 242 consecutive paracenteses, Mallory and Schaefer found seven 
major complications; in four there was hemorrhage, in two bowel perforation, 
with subsequent peritonitis in one and intraabdominal abscess formation in 



one, and in the seventh patient a catheter fragment was left in the abdomen 
(39). This gives a major complication rate of 2.9%. However, retrospective 
analyses have considerable problems associated with them, and in a 
prospective study of 229 paracenteses, Runyon only found two major 
complications for a rate of 0.9%; both occurred in one patient and were 
abdomina 1 wa 11 hematomas on each occasion ( 40) . There were a 1 so two minor 
complications, both being hematomas not requiring transfusion. This latter 
study clearly demonstrates that paracentesis can be undertaken in patients 
with severe chronic liver disease without significant complications arising. 
Hoefs and Runyon (2) advise using the relatively avascular midline to avoid 
hemorrhage, un 1 ess surgi ca 1 scars are present s i nee these may increase the 
likelihood of bowel perforation due to underlying adhesions. The lower 
quadrants are preferable to the use of the upper quadrants for paracentesis, 
since inadvertent perforation of the liver or spleen is to be avoided. 
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One diagnostic criterion for SBP is the finding of >250 poly
morphonuclear leukocytes/cu mm in the ascitic fluid. There is continued 
debate regarding the "normal" values for WBC and polymorphonuclear leukocytes 
in sterile ascites of chronic liver disease (41-43). The generally accepted 
values are WBC <300/cu mm and PMN <25%, however, higher values without 
evidence of infection are not uncommon (41-43). 



- ASCITIC FLUID ANALYSIS -

White Blood Cell Count and Differential in SBP 

Ascitic Fluid Review Case Series PMH* 

WBC 
Range (/cu mm) 80-116,700 91-109,000 152-225,000 
Mean 7,631 9,500 13, 173 
Median 3,800 2,253 1,250 

Absolute PMN 
Range (/cu mm) 0-61,710 14-104,640 11-216,000 
Mean 6,375 8,969 11,500 
Mean 2,928 4,180 710 
% >250/cu mm 89 78 89 

Percent PMN 
Range 10-100 5-100 7-96 
Mean 81 72 71 
Median 85 87 75 

*Clinical diagnosis of SBP 
Review: Compiled from available results in 274 episodes 
Case series: Rimland D and WL Hand, 1987 

A review of results from 274 episodes of SBP in the literature 
(13,29,32,37,44-52) and a comparison with both a recent large case series and 
patients having the clinical diagnosis of SBP at Parkland Memorial Hospital, 
reveals a wide range of white cell counts in the ascitic fluids of patients 
with SBP, from less than 100 to more than 100,000. There was a similar wide 
range in the absolute number of polymorphonuclear leukocytes from less than 
10 to more than 50,000. Furthermore, the percent polymorphonuclear leukocytes 
also ranged from 10-100%. However, 80-90% of the patients had absolute 
polymorphonuclear leukocyte counts >250/cu mm, reflecting the use of this as 
a diagnostic criterion in many reports, and the percent polymorphonuclear 
leukocytes was also consistently between 70-90%. 

Since immediate ascitic fluid analysis is used for making a provisional 
diagnosis of SBP, the effect of diuretic therapy and the episode of infection 
with SBP has been investigated by Hoefs and Runyon (53,54). With diuresis, 
there was no change in the absolute polymorphonuclear leukocyte count, 
however, there was a statistically significant increase in the total white 
cell count and the total protein content of the ascitic fluid following 
diuretic therapy (53). The episode of SBP did not change either the protein 
content of the ascitic fluid or the glucose level (54). Unlike infections in 
cerebrospinal fluid and pleural fluid, bacterial infection of ascites does 
not result in a 1 oweri ng of the glucose 1 eve 1 except in association with 
gastrointestinal tract perforation and tuberculosis (37,55). 



- ASCITIC FLUID ANALYSIS -

Effect of Infection and Therapy 

1. No change with diuresis 
- PMN count 

2. Change with diuresis 
- Protein t 
- WBC t 

3. No change with SBP 
- protein 
- glucose 

From: Hoefs JC and BA Runyon, 1985 
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A number of additional investigations of ascitic fluid chemistry have 
been reported by a variety of investigators to improve the accuracy of 
diagnosing SBP (46,47,49,50,52). Both ascitic fluid pH and lactate as well as 
the arterial ascitic fluid gradient of pH and lactate have been proposed as 
useful in establishing the diagnosis. 

SPONTANEOUS STIIU ASCITES 
7.60 IIACTEIIIAL PERITONmS 

7_. 55 

7.50 

[!] t 
Blood 

Ascites llood 

Aacite1 

Aacitic fiuid pH 

From: Gitlin N, JL Stauffer and RC Silvestri Hepatology 1982 2:408-411 



In a recent review, Wilcox and Dismukes calculated the sensitivity, 
specificity and diagnostic accuracy of a variety of diagnostic tests for SBP 
based on ascitic fluid analysis (56). The s.ensitivity is the proportion of 
patients with the dis:ease having a positive test; the specificity is the 
proportion of patients without the disease having a negative test; and the 
diagnostic accuracy is tbe proportion of patients correctly diagnosed by the 
test. 

Diagnostic Test 

PMN >250/ cu mm 

PMN >500/cu mm 

Lactate >25 mg/dl 

Ascitic pH <7.40 

- DIAGNOSIS OF SBP -
Usefulness of Various Parameters 

Sensitivity 
% 

94 

87 

81 

84 

Specificity 
% 

95 

98 

94 

78 

From: Wilcox CM and WE Dismukes, 1987 

Diagnostic 
Accuracy 

% 

95 

97 

91 

79 

They based their evaluation on six prospective series (48-52,57). 
Neither lactate nor ascitic fluid pH was super1or to the absolute 
polymorphonuclear leukocyte count in sensitivity, although specificity could 
be achieved with a high lactate (33 mg/dl) or a low pH (<7.31). 
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The lack of sensitivity of these tests resulted in a diagnostic accuracy 
of 79-92% from the measurement of ascitic pH, arterial ascitic fluid pH 
gradient, and ascitic lactate levels. In contrast, using a polymorphonuclear 
leukocyte count of >250/cu mm, a diagnostic accuracy of 95% was achieved, and 
with a polymorphonuclear leukocyte count >500/cu mm, the diagnostic accuracy 
was 97%. In the latter case, the sensitivity was only 87%, thus potentially 
limiting its usefulness in treating patients with an early presentation. 

- DIAGNOSIS OF SBP -

1. Ascitic fluid culture positive 

2. Ascitic fluid PMN >250/cu mm 

3. Ascitic fluid pH <7.40 

4. Arterial-ascitic fluid (pH) gradient 

5. Ascitic fluid lactate >25 mg/dl 

6. Arterial-ascitic fluid (lactate) gradient 

MICROBIOLOGY 

Positive cultures for bacteria are found in more than 75% of cases of 
SBP. In many reviews and case series, a positive culture was required for 
inclusion, therefore, the true incidence of culture negative SBP is unknown. 
The available evidence suggests that the finding of culture-negative ascites 
with polymorphonuclear 1 eukocytes >500/cu mm represents a variant of SBP 
(58). Many of the patients have positive blood cultures and the mortality is 
not . different to SBP (58) . A number of studies have reported that the 
culture positivity rate improves by inoculation of blood culture bottles, 
increasing from 42 to 44% positive with routine plating of ascitic fluid 
cultures to 74-91% positive with inoculation of blood culture bottles at the 
bedside (59,60). This improvement in culture positivity is likely to be 
related to the size of the inoculum, with microliter amounts being used for 
plating, compared to 5-10 ml being used in blood culture bottles. The current 
recommendation at Parkland Memorial Hospital is to inoculate two blood 
culture bottles, each with 5 ml of ascitic fluid. 

- ASCITIC FLUID CULTURES -

1. Positive culture in >75% of cases 

2. Negative cultures in 23% (35/149) 

3. Inoculation of blood culture bottles 
42-44% positive -+ 74-91% positive 

4. Delayed growth with small inoculum 



ASCITIC FLUID CULTURE TECHNIQUES 

CONVENTIONAL METHOD 

MICROBIOLO/GY LAB 

Meat Broth 

Agor Plates 

LESS THAN I ml FLUID 
INOCULATED IN TOTO 

42 %SENSITIVE 

BLOOD CULTURE BOTTLE 
INOCULATION METHOD 

// n ~ Blood Culture n n Bottles 
-----"-'---'--...___ 

WARD 

10 ml FLUID INOCULATED 
IN TOTO 

91% SENSITIVE 

From: Runyon BA A.A.S.L.D. Po.tcraduate Courae 1987 

Another contributing factor to negative cultures is the finding that, 
because of the small inoculum size, delayed growth after plating may occur 
(58). When plates are discarded after 72 hours, this may result in a false 
negative culture. At Parkland Memorial Hospital, plates are discarded after 
72 hours, and therefore inoculation of blood culture bottles, which are kept 
for 7 days, is desirable. 

- MICROBIOLOGY OF SBP -

Single Organism 239/267 (90%) 

Multiple Organisms 28/267 (10%) 

Anaerobic Organisms 16/267 (6%) 

Concurrent Bacteremia 98/1_83 (54%) 

From; Hoefs JC and BA Runyon, 1985 

In their review of 267 episodes of SBP, Hoefs and Runyon found that 239 
were accounted for by a single organism (90%) whereas in only 28 cases were 
multiple organisms found (2). Anaerobic organisms are uncommon (62-64) and 
only accounted for 16 (6%) cases (2). The small number of anaerobic cultures, 



in comparison to the 1 arge number of anaerobic enteric bacteria, may be 
accounted for by the high p02. content of ascitic fluid (54). In 183 cases 
where t he results of blood cultures were given, 98 were positive (54%) with 
concurrent bacteremia and SBP (2). Occasionally, different organisms are 
cultured from ascites and blood (11,12.,44). 
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Bacteriologic isolations from ucitic fluid 

100 

10 100 

From: Conn HO and JM Feasel Medicine 1971 60:161-197 

Enteric bacteria account for 60-80% of the organisms in ascitic fluid 
cultures, with Escherichia coli and Klebsiella pneumoniae being the most 
common species. Of the non -enteric organisms, Streptococcus pneumoniae is by 
far t he most common (65). No other single bacterium accounts for more than 5% 
of t he reported cases (2). As a group, other streptococcal bacteria account 
for approximately 20% of cases and an additional 20% are miscellaneous. 
Bacteri a more commonly associ a ted with other diseases, for ex amp 1 e 
campyl obacter, salmonella, meningococcus, listeria, yersinia and pasteurella, 
have al so been cultured in SBP (31, 66-71). 

- MICROBIOLOGY OF SBP -

Organism Review 

Escherichia coli 131 (43%) 
Klebsiella pneumoniae 26 (8%) 
Streptococcus pneumoniae 24 (8%) 
Other streptococcus 59 ( 18%) 
Miscellaneous 67 (23%) 
No growth 0 

Review: Hoefs JC and BA Runyon, 1985 
Case series: Rimland 0 and WL Hand, 1987 

Case 

22 
2 
5 

16 
19 
0 

Series PMH* 

(34%) 5 (28%) 
(3%) 4 (22%) 
(8%) 3 (17%) 

(25%) 1 (5%) 
(30%) 5 (28%} 

14 

*% of positive cultures, includes ascites and blood cultures 
Miscellaneous (PMH} = aeromonas hydrophila (2}, fusobacterium nucleatum, 
cl ostridi um putrifactum, listeria monocytogenes 



The culture of multipl~ organisms is unco~mon in SBP (2), and suggests 
the possibility of gastrointestinal tract perforaction (37). Inadvertent 
i ntest ina 1 perforation during paracentesis may result i h the culturing of 
multiple organisms without ascitic fluid leukocytosis (36,38); this 
combination is termed polymicrobial bacterascites by Runyon (36). 

DIFFERENTIAL DIAGNOSIS OF SBP 

The differentia 1 diagnosis of SBP fa 11 s into a number of different 
categories. The first category is that of other causes of a similar clinical 
presentation in cirrhotic ascites. The most common diagnostic problem is that 
of gastrointestinal tract perforation or intraabdominal infection in a 
patient with chronic liver disease. Peptic ulcer perfor~tion, appendicitis, 
cholecystitis and ischemic bowel can all present diagnostic difficulties 
(72). 

- DIFFERENTIAL DIAGNOSIS OF SBP -

Cirrhotic Ascites 

1. GI tract perforation or infection 

2. p·ancreati tis 

3. Tuberculous peritonitis 

4. Malignant ascites from hepatoma or other cancer 

I n g a s t r o i n test i n a 1 t r act perf or at i on , t h·e percentage of 
polymorphonuclear leukocytes in the ascitic fluid is high, as in SBP (37). 
However, the total white cell count in perforation is usually >10,000/ cu mm, 
whereas in SBP it is usually <10,000/cu mm (37,73). Furthermore, the ascitic 
fluid glucose is generally low in perforation, the protein is usually high, 
and the LDH is equal to the serum level (37). In contrast, in SBP the glucose 
level of ascitic fluid is usually >50 mg/dl, the protein content <2.5 g/dl, 
and the LDH less than that of serum (2). The finding of free air in the 
peritoneal cavity on upright KUB or chest x-ray is not pathognomonic for 
perforation s i nee pneumoperitoneum has been described in cases of 
spontaneous bacteria 1 peritonitis caused by Bacteroides fragil es and 
Clostridia species (74,75). Differentiation between intraabdominal infections 
such as appendicitis or cholecystitis and SBP may be difficult since their 
clinical features are identical to those of SBP; furthermore, in early SB.P 
the ascitic fluid white cell count may not be elevated (2). The importance of 
accurately diagnosing· SBP is evident from reports of the mortality rate 
fo 11 owing surgery in patients with ascites and active infection (7'6) . Both 
factors independently increase the risk, resulting in an 80% mortality. 
Surgery to diagnose SBP is to be avoided, however, true surgi ca 1 abdomina 1 
emergencies need prompt operative management. 
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Pancreatitis, common to both alcoholic cirrhosis and alcoholism in the 
absence of chronic liver disease, has clinical features similar to that of 
SBP. When pancreatitis occurs in a patient with ascites, elevated levels of 
serum amylase and lipase may help differentiate, however, in chronic 
pancreatitis with acute exacerbation these may be norma 1 . In pancreatitis, 
the ascitic fluid findings are similar to those of culture-negative SBP, with 
PMN >500/cu mm and moderately increased WBC (2). 

- DIFFERENTIAL DIAGNOSIS OF SBP -
Ascitic Fluid Analysis 

Ascitic Fluid SBP Perforation TB 

WBC /CU mm <10,000 >10,000 <10,000 

PMN % High High Low 

Glucose mg/dl >50 <50 variable 

Protein g/dl <2.5 ~2.5 ~2.5 

LDH <serum =serum variable 



Tuberculous peritonitis is also mo·re common in patients with chronic 
liver disease and ascites than in patients without these underlying 
conditions. As in SBP, the total white cell count in TB peritonitis is less 
than 10 ,000/cu mm , however , the percentage of polymorphonuclear leukocytes is 
generally low {77). In addition, the elevated protein content, usually >2.5 
g/dl, may a 1 so all ow differentiation . 

Malignant ascites, from hepatoma or primary or secondary cancer in the 
abdominal cavity, occurring in a patient with chronic liver disease and 
ascites, may also be initially difficult to distinguish from SBP. The ascitic 
fluid often contains an increase in the number of WBC and this is 
predeminantly polymorphonuclear. The ascites fluid protein may be elevated 
but there is a large degree of overlap with chronic liver disease {2). In 
this case, the cultures will usually be negative unless secondary 
superinfection has occurred; there may be bloody ascites, particularly with 
hepatoma. Cytology may also allow differentiation. SBP occurring in malignant 
ascites is uncemmon with only three patients having positive ascitic fluid 
cultures of 101 patients with ascitic fluid cytology positive for malignancy 
in one review {78). In each of these three patients, there were other reasons 
for peritonitis, and they did n·ot appear to represent true spontaneous 
bacterial peritonitis. 

- DIFFERENTIAL DIAGNOSIS OF SBP -

Pneumococcal Peritonitis 

1. Peritonitis complicating ascites in 

- nephrotic syndrome 
- se·rositis, e:g. SLE rheumatoid arthritis 
- malignancy 

2. Peritonitis causing ascites in 

- bone-marrow transplantation 
- post-partum and post-operative 
- idiopathic/primary disorder 

Pneumococca 1 peritonitis h·as been report~d .more common 1 y than an enteric 
bacterial source in ·pati·ents with ascites d.ue to diseases other than chronic 
liver disease. Patients with nephrotic synd·rome, serositis associated with 
systemic ·1 up us erythematosus and rheumatoid arthritis, and with rna 1 ignancy 
have all been reporte-d as having pneumococcal peritonitis {:80 -83). In 
addition, pneumococcal peritonitis has be·en d·escribed in the abs.ence of 
predisposing ascites, but r.ather resulting in the accumulati.on of an 
exudative ascites in patients followtng bone marrow transplantation, in 
postpartum and postoperative patients, and as an idiopathic or primary 
disorder {80,83-87) . 



- DIFFERENTIAL DIAGNOSIS OF SBP -
SBP not associated with Ascites 

1. Primary peritonitis 

- pediatric disorder, rare in adults 
- usually pneumococcus, rarely enteric bacteria 

2. Peritonitis in hemodialysis patients 

3. Peritonitis in pregnancy 

SBP not associated with ascites has been termed "primary peritonitis". 
It is, in general, a pediatric disorder and rare in adults. It was usually 
caused by the pneumococcus and rare 1 y by enteric bacteria (53) . A 1 though 
common in the pre-antibiotic era, primary pneumococcal peritonitis appears to 
be a vanishing disease. Primary peritonitis from enteric bacteria is being 
reported more frequently in the pediatric population (88) but is rare in 
adults (89-91). Peritonitis can also occur in patients with chronic renal 
failure requiring hemodialysis (92) and has been reported during pregnancy 
(90). In the latter cases, a transient or persistent defect in host defenses 
has been proposed as contributing to the occurrence. 

THERAPY 

After the clinical diagnosis of SBP has been made, treatment with the 
third generation cephalosporin, cefotaxime, should be commenced until culture 
results are available (94). In a randomized prospective trial of antibiotic 
therapy for bacterial infections in patients with cirrhosis, cefotaxime was 
found to be superior to ampicillin+ tobramycin (94). 

- THERAPY FOR SBP -
Efficacy of Cefotaxime 

• 36 patients (SBP 20, bacteremia 13) 

29 proven infections, 91% susceptibility ampicillin+ tobramycin 

56% cure 

5 patients superinfection, 2 patients nephrotoxicity 

• 37 patients (SBP 24, bacteremia 13) 

30 proven infections, 98% susceptibility cefotaxime 

85% cure 

0 patients superinfection or nephrotoxicity 

From: Felisart et al, 1985 



In 30 episodes where cultures were available, 98% of organisms were 
susceptible to cefotaxime. This incl.uded 24 patients with spontaneous 
peritonitis, I3 patients with bacteremia, and 8 other infections. With 
cefotaxi me therapy, no patients deve 1 oped superinfection, and there was no 
nephrotoxicity . In contrast , the combination of ampicillin plus tobramycin 
was used in 36 patients with 29 proved infections (94). 91 Percent of the 
cultured organisms were susceptible to the combination of ampicillin and 
tobramycin; the spectrum of infectious diseases was similar to that in the 
cefotaxime group, however, there were 5 episodes of superinfection and two 
patients demonstrated nephrotoxicity with ampicillin and tobramycin. 

- THERAPY FOR SBP -

Nephrotoxicity of Aminoglycosides 

• 35 patients with cirrhosis and infection 
II patients acute tubular damage attributed to aminoglycoside 
9 patients functional renal impairment 

• I79 patients in prospective randomized trial 
Renal dysfunction - 7/88 (8%) cefotaxime, 37/9I (4I%) tobramycin 
Liver disease - II/29 (38%) renal dysfunction, all tobramycin 

From: Cabrera Jet al, I982 
Moore RD, CR Smith and PS Lietman, I986 

The aminoglycosides gentamicin and tobramycin have been shown to have 
high incidences of nephrotoxicity when given to patients with cirrhosis 
(95,96). In a study of 3.5 patients with cirrhosis treated with 
aminoglycosides, 20 developed renal impairment, and in II of these there was 
acute tubular damage attributed to the aminoglycoside (95). In a prospective 
randomized trial comparing cefotaxime and tobramycin, 37 of 9I patients (41%) 
on tobramycin developed renal dysfunction and only 7 of 88 patients (8%) on 
cefotaxime were similarly affected (96). Of 29 patients with liver disease, 
11 (38%) developed renal dy·sfunction. Patients with liver disease treated 
with tobramycin developed renal dysfunction in 11 out of I5 (73%) whereas 
none of I4% of patients treated with cefotaxime developed renal dysfunction. 

- THER~PY FOR SBP -

1. Cefotaxime until culture results av.a.il able 

-efficacy equal to ampicillin-tobramycin with fewer complications 
- decreased nephrotoxicity compared with gentamicin 

2. Antibiotic dependent on culture and sensitivity 

3. Assess efficacy with repeat paracentesis after 48 hours 

4. Continue therapy for IO-I4 days 



When the results of cultures are available, the appropriate antibiotic 
can be substituted for cefotaxime for the duration of therapy. The efficacy 
of therapy .must be assessed after 48 hours by repeating the paracentesis {2). 
At this time, the polymorphonuclear leukocyte count should have decreased by 
approximately 50%, and a failure of response suggests that either the 
antibiotic is not appropriate, or that an alternative diagnosis such as 
abscess formation or gastrointestinal tract perforation, may be the cause of 
the abnormal ascitic fluid findings (97). In rare cases where treatment is 
commen.ced early before the polymorphonuclear leukocyte count is >250/cu nrn, 
the repeat paracentesis may show an elevated polymorphonuclear leukocyte 
count when compared with a low initial count (2). Under these circumstances, 
the clinical response to antibiotic therapy should be used to guide further 
treatment. Therapy should be continued for 10-14 days, s i nee . there are no 
trials documenting the efficacy of short course treatment. 

- SURVIVAL WITH SBP -

Resolution of Infection 157/246 (64%) 

191/246 (78%} Mortality (overall) 

From: Hoefs JC and BA Runyon, 1985 
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The majority of patients ~espoFJd to antibiotic therapy for SBP, however, 
the mortality in these patients remains high. Thus, of 246 episodes of SBP 
reviewed by Hoefs and Runyon, reso 1 uti on of infection was documented or 
reported in 64%, but the overall mortality for that hospitalization was 78% 
(2). This reflects the severity of the underlying chronic 1 i ve.r disease in 
these patients and hepatic failure, hepatorenal syndrome and gastrointestinal 
hemorrhage from esophagea 1 varices were the major factors contributing to 
death that was unrelated to infection. 

- PROGNOSTIC FACTORS IN SBP -

Factor 

Bilirubin >8 mg/dl 
Creatinine ~2.1 mg/dl 
Encephalopathy 

Case Series 

no. died/ 
no of patients 

4/6* 
15/15 
18/ 22 

From: Hoefs JC et al., 1982 

PMH 

7/10 
4/ 4 
6/9 

*Patients with creatinine <2.1 mg/dl (21 patients with 
bilirubin >8 mg/dl and/or creatinine ~2.1 mg/dl) 

A number of prognostic factors have been i dent ifi ed in patients with 
SBP (29,32). A bilirubin >8 mg/dl and/or creatinine >2.1 mg/dl result in a 
significantly higher mortality than in patients with neither of these 
criteria. In addition, patients with encephalopathy have a worse prognosis. A 
similarly poor prognosis was seen in patients at Parkland Memorial Hospital 
having elevated bilirubins, elevated creatinine and encephalopathy. 

Although SBP was not the major cause of death in many of the patients 
who died during a hospitalization that was complicated by SBP, it may have 
been a contributing factor. Furthermore, 1/3 of patients do not respond to 
antibiotic therapy and die as a result of the disease. In a recent 
prospective randomized trial of patients with gastrointestinal hemorrhage, 
the use of a non-absorbable antibiotic was shown to significantly reduce the 
incidence of both spontaneous bacteria 1 peritonitis and bacteremia, during· 
the period of active gastrointestinal hemorrhage and the 10 days following 
the cessation of hemorrhage (26). These findings suggest that patients, who 
may have a predisposition to SBP because of gastrointes,tinal hemorrhage, 
should be considered for preventative therapy. 



- PREVENTION OF SBP -

Predisposing Factors for SBP 

• Asc i tes f l uid protein ~1 g/ dl 

• Intrahepatic shunt i ng = ! RES clearance 

Normal -+ bacterial infection 0/ 16 
Abnormal -+ bacterial infection 11/ 25 

• Gastrointestinal hemorrhage 

From : Hoefs JC and BA Runyon, 1985 
Rimola A et al, 1984 

Add i tional factors which predispose to the development of SBP and can be 
as sessed i n individual patients incl ude an ascitic fluid protein of <1 g/ dl 
and the presence of sign i ficant intrahepatic shunting and consequent 
decrg~sed cl earance by t he reticul oendothelial system. This can be assessed 
by . mTc sul fur-colloid scann ing. In a prospective study, patients wi th 
normal ret icul oendot hel ial system phagocytic activity developed no bacterial 
i nfections in follow-up, whereas 11 of 25 patients with reduced phagocytic 
acti vi ty were documented to have bacterial infections {16). In a prospective 
study of 75 consecutive cirrhotics who recovered from a first episode of 
spontaneous bacter i a 1 peritonitis, 38 patients {51%) deve 1 oped one or more 
epi sodes of SBP dur ing fol l ow-up {95). This high rate of recurrence, with 
consequent decrease of survi va 1, suggests that prevention of SBP may be 
important and useful. 
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- PREVENTION OF SBP -

1. Recurrence of SBP in 50% 

2. t Bacteremia and SBP during hospitalization 
with oral nonabsorbable antibiotics 

3. Diuresis - increases ascites protein concentration 
- increases ascites opsonic activity 

Since bacteremia and SBP during hospitalization were decreased by 
treatment with non-absorbable antibiotics, a prospective, randomized trial 
of the efficacy of these agents in preventing SBP would be helpful for future 
management. In addition, diuresis, which increases the ascites protein 
concentration and increases the ascites opsonic activity (53,99), is a useful 
adjunct to therapy in these patients. 

SUMMARY 

In conclusion, spontaneous bacterial peritonitis is a common 
complication of severe chronic liver disease that is associated with 
significant mortality. The evidence suggests that spontaneous bacteremia is 
common in patients with cirrhosis and when ascites with a low protein content 
is present, there is colonization and development of infection. The clinical 
features of SBP (fever, abdomina 1 pain and tenderness, and deve 1 opment of 
encephalopathy) occur commonly but they are neither pathognomonic nor 
invariable. The initial diagnosis of SBP is a clinical diagnosis resulting 
from the combination of the clinical syndrome and an ascitic fluid 
polymorphonuclear leukocyte count of >250/cu mm. The diagnosis is confirmed 
with the finding of positive ascitic fluid cultures, generally for enteric 
organisms, the most common being E. coli. Therapy should be commenced with 
cefotaxime initially, followed by an appropriate antibiotic, depending on the 
sensitivities of the cultured organisms. One-third of patients do not respond 
to the infection and die as a consequence. A further 50% of patients with 
SBP die during the hospitalization, from complications of their severe 
chronic 1 iver disease. In the future, earlier recognition of this syndrome 
and prevention of its recurrence may improve survival of patients with 
chronic liver disease. 
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APPENDIX I 

- DEFINITIONS -

Spontaneous Bacterial Peritonitis 

• ascitic fluid culture positive 
• >250 polymorphonuclear cells/cu mm 

Culture-Negative Neutrocytic Ascites 

• ascitic fluid culture negative 
• >500 polymorphonuclear cells/cu mm 
• hemoperitoneum, peritoneal carcinomatosis, penetrating D.U. 
• ascites with pancreatitis or serositis 

Bacterascites 

• ascites fluid culture positive 
• <250 polymorphonuclear cells/cu mm 

Spontaneous Bacterial Peritonitis 
Culture-Negative Neutrocytic Ascites 
Bacterascites 

Ascitic Fluid 

Culture 

+ 

+ 

PMN 

>250/cu nun 
>500/cu mm 
<250/cu mm 



APPENDIX I 

- rlEFINITIONS -

Culture-Negative Neutrocytic Ascites 

• clinically identical to SBP in cirrhoti-e ascites 
• blood culture positive 33% 
• SBP documented 24% 
• variant of SBP 
• possible explanations - inadequate culture techniques 

- hemoperitoneum, carc~namatosts 
- pancreatitis, serositis 

Bacterascites 

• ascitic fluid culture po-sitive 
• <250 polymorphonuclear cells/cu mm 
• importance and dur.at i·on unltAGWn 
• possible explanations - early <!i'isease 

- uncont ro ll1ed d'i sease 
• mortality similar to SBP 
• ? variant of SBP 

Spontaneous Bacteremia 

• clinical setting and organisms si•milar to SBP 
• three times more common than SBP 
• associated with similar factars to SBP 
• possible explanations - predi·sposing factar to SBP 

- may not be suffi ci·ent to produce SBP 

Secondary Peritonitis 

• infection contiguous with peritonea 1 cavity 
• often multiple organisms 
• gut perforation, intra -abdom*nal ab·scess 
• cholecystitis, appendicitis, pye~onephritis 



APPENDIX II 

SMA-18 
CBC and differential WBC 
PT 

Ascites fluid - cell count 
differential 
protein 
pH 
LDH 
glucose 
amylase 
lactate 

Ascites fluid culture 

WBC 

$8.50 
$12.00 
$8.00 

$12.00 
$20.00 

blood culture bottles 
aerobic $26.50 
anaerobic $39.50 
AFB $47.50 
fungal $50.00 

Reconunended 
Tests 

$38.00 
$28.00 
$10.00 

$15.00 
$10.50 
$9.00 

$70.00 

Total $180.50 

Liver-spleen scan 

Antiobiotic therapy 
Cefotaxime 2 g q8h 

$279.50 

$13.92/2 g 
$41. 72/day 



APPENDIX III 

- CLINICAL SBP -
Parkland Memorial Hospital 

30 patient charts reviewed 

27 Liver consultation records 

3 Medical Records 

Diagnosis: 11 SBP (6 blood culture positive) 

14 Probable SBP (5 blood culture positive) 

5 Other (sepsis 3, perforation 1, trauma/leukemoid 1) 

Diagnosis by year of admission: 

1985 6 patients (2 SBP, 3 probable) 

1986 7 patients (2 SBP, 2 probable) 

1987 9 patients (5 SBP, 3 probable) 

1988 3 patients (1 SBP, 2 probable) 

Case Report: 32 yo BF *t 

Case 

1 day hi story of fever, chills and abdomina 1 pain 
Past History: cryptogenic cirrhosis and ascites 15 years 
Physical Examination: 38°C moderate ascites, diffusely tender 
Laboratory Findings: bilirubin 2.7 mg/dl, albumin 1.4 g/dl, PT 15.2 

seconds, WBC 5,800, 69% polymorphonuclear, 14% band-forms 
Ascites - 900 rbc, 8,900 WBC, 75% polymorphonuclear; protein 0.3 g/dl 

Diagnosis: SBP 
Blood cultures: E.coli 

Report: 67 yo WM 
1 day history of confusion and weakness 
P.H.: alcoholism 

* 

P.E.: afebrile, ascites, mild diffuse tenderness, encephalopathy 
Lab.: bilirubin 14.3 mg/dl, albumin 1.8 g/dl, creatinine 1.6 mg/dl, 

PT 25.1 seconds, WBC 1,700 85% polymorphonuclear 
Ascites - 1,850 rbc, 160 WBC 7% polymorphonuclear 

Diagnosis: SBP -+ paracent~tic bowel perforation 
Blood culture: Staph. capitis Ascites culture: E. co 1 i 

Citrobacter freundii 
Kleb. pneumoniae 
Enterococcus 
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Case Report: 64 yo BF 

2 months history of malaise, 1 week of fever 
P.H.: alcoholic liver disease, pancreatitis, no ascites 
P.E.: afebrile, ascites, non-tender 
Lab.: bilirubin 5.5 mg/dl, albumin 1.5 g/dl, PT 18 seconds 

WBC 11,400, 68% polymorphonuclear, 18% bands 
Ascites - 2,100 rbc, 16,850 WBC, 55% polymorphonuclear 

Diagnosis: Urosepsis, R/0 SBP -+ probable SBP 
Blood culture: E.coli Ascites and urine culture: negative 

Case -Report: 56 yo LM 

3 days abdominal pain, fever and chills 
P.H.: post-transfusion hepatitis, ascites 1 year 
P.E.: tense ascites, diffusely tender 
Lab.: bilirubin 3.4 mg/dl, albumin 2.5 g/dl, PT 13.7 seconds 

WBC 18,900 90% polymorphonuclear 
Ascites - 1,780 rbc, 3,700 WBC 94% polymorphonuclear 
protein 0.7 g/dl 

Diagnosis: SBP 

* 

* 

Blood culture: Strep. pneumoniae Ascites culture: Strep. pneumoniae 
Cl. putrifactum 

Case Report: 46 yo BM 

12 hours acute abdominal pain, fever and chills 
Past History: alcoholic hepatitis, no ascites 

t 

Physical Examination: 40oc, ascites, tenderness, no rebound 
Laboratory Findings: bilirubin 7.3 mg/dl, albumin 3.1 g/dl, PT 15.9 

seconds, WBC 3,700, 68% polymorphonuclear, 12% band forms 
Ascites - 14,000 rbc; 225,000 WBC, 96% polymorphonuclear, 

protein 3.3 g/dl; glucose 7 mg/dl 
Diagnosis: SBP -+ ?Gastrointestinal tract perforation 
Blood cultures: negative Ascites cultures: Fusobacterium nucleatum 

B hemolytic streptococcus 

Case Report: 55 yo LF 

1 day history of fever and abdominal pain 
P.H.: alcoholic liver disease, ascites 
P.E.: 36.8°C, 78/58, tender, distended abdomen, asterixis 
Lab.: bilirubin 7.4 mg/dl, albumin 2.4 g/dl, PT 18.9 seconds 

WBC 11,000, 86% polymorphonuclear, 7% bands 
Ascites - 1,400 rbc; 5,400 WBC, 89% polymorphonuclear 

Diagnosis: SBP 
Ascites culture: Kleb . pneumoniae 
Course: developed renal insufficiency, j abdominal pain, 

i encephalopathy 
Autopsy: bowel ischemia, enterobacter cloacae blood culture 

t 
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Case Report: 60 yo BF 

1 month increasing abdominal girth 
P.H.: alcoholic hepatitis, no ascites 
P.E.: ascites, non-tender 
Lab.: bilirubin 5.8 mg/dl, albumin 2.4 g/dl, PT 16.7 seconds 

Ascites - 2,500 rbc, 140 WBC, 3% polymorphonuclear 
Course: fever, i WBC 15,700, 72% polymorphonuclear 

Ascites - 260 rbc, 620 WBC, 64% polymorphonuclear 
Diagnosis: SBP-+ early SSP/bacteremia and sepsis 
Blood culture: Kleb. pneumoniae Ascites culture: negative 

Case Report: 60 yo BF 

1 day abdominal pain 
P.H.: SBP 3 months previously 
P.E.: 36°C, diffusely tender, no rebound 
Lab.: WBC 9,200, 59% polymorphonuclear, 1% bands 

Ascites - 2,100 rbc; 23,000 WBC, 92% polymorphonuclear; 
protein 0.9 g/dl; glucose 118 mg/dl 

Diagnosis: Recurrent SBP 
Blood culture: negative Ascites culture: E.coli 

Pleural culture: E.coli 

Case Report: 66 yo BM 

1 month increasing abdominal girth, recent confusion 
P~H.: alcoholic liver disease with ascite·s for 4 months 
P.E.: afebrile, ascites, mild abdominal tenderness, no asterixis 
Lab.: bilirubin 4.9 mg/dl, albumin 1.7 g/dl, PT 18 seconds, 

creatinine 1.9 mg/dl 
Ascites - 2,000 rbc, 2,450 WBC 83% polymorphonuclear 

Diagnosis: ALD, hepatic encephalopathy -+ SBP 
Blood culture: negative Ascites culture: Kleb. pneumoniae 
Course: antibiotic therapy, oliguria, respiratory arrest 

Case Report: 43 yo WM 

2 day history of persistent fever on antibiotics for sepsis 
P.H.: alcoholism, no ascites 
P.E.: 38z, ascites, non-tender abdomen 
Lab.: bilirubin 5.3 mg/dl, albumin 2.6 g/dl, PT 17.5 seconds 

WBC 9,500, 91% polymorphonuclear, 3% bands 
Ascites - 1,320 rbc, 68 WBC, 0% polymorphonuclear 

200 rbc, 200 WBC, 55% polymo~phonuclear 
Diagnosis: SBP -+ sepsis · 
Diagnosis: Urosepsis, R/0 SBP -+ probable SffP 
Blood culture: E.coli Ascites and urine culture: negative 

*=discharged from hospital alive 
*t = discharged from hospital alive, died subsequent ly 
t =died this hospitalization 

** 

* 

t 

* 
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