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Management of Spontaneous Bacterial Peritonitis
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Introduction:

Spontaneous bacterial peritonitis (SBP) is the com-

monest infection to occur in decompensated cirrhosis pa-

tients1,2. Specific therapy for SBP has dramatically reduced

the grave outcome of this infection over the years with

mortality coming down from 90% to ~ 20% with early di-

agnosis and treatment3,4. The diagnosis of SBP is made if

ascitic fluid absolute polymorphonuclear (PMN) leucocyte

count is >250 cells/mm3 and monomicrobial growth is ob-

tained in ascitic fluid culture without an evident intra-ab-

dominal, surgically treatable source of infection5.

Diagnostic Criteria:

Diagnostic paracentesis - in whom and when: If

patients with cirrhosis and ascites have one of the following

features2, 6-8:

(1) Local symptoms and/or signs of peritonitis: ie,

abdominal pain, abdominal tenderness including rebound

tenderness, vomiting, diarrhoea, ileus.

(2) Signs of systemic inflammation: ie, hyper or hy-

pothermia, altered white blood cell count, tachycardia, and/

or tachypnoea.

(3) Worsening of liver function.

(4) Hepatic encephalopathy.

(5) Shock.

(6) Renal failure.

(7) Gastro-intestinal bleeding.

(8) All patients of decompensated cirrhosis on ad-

mission (even if asymptomatic as almost half of the patients
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per cent of quinolone- resistant GNB are also resistant to

trimethoprim-sulfamethoxazole11. The incidence of SBP due

to quinolone-resistant GNB is higher in patients on

norfloxacin therapy than in patients ‘naïve’ for this treat-

ment11. Patients on norfloxacin prophylaxis may develop

SBP caused by Gram-positive cocci2,4,11,12. Bacterial in-

fections in community-acquired SBP is predominantly due

to GNB infections and nosocomial infections is mainly due

to Gram-positive organisms11.

Isolation of bacteria from fluid samples will be

maximised if (1) the fluid is cultured in blood culture bottles,

(2) there has been no prior antibiotic treatment, and (3)

there is no other explanation for an elevated PMN leuco-

cyte count, eg, haemorrhagic ascites, peritoneal carcino-

matosis, pancreatitis, or peritoneal tuberculosis16,17.

When ascitic fluid neutrophil count is > 250 cells/

mm3 and have negative culture, then it is known as culture-

negative SBP2,18. Their clinical presentation is similar to that

of patients with culture-positive SBP2,19 and should be

treated in a similar manner.

If ascitic fluid cultures are positive but ascitic neu-

trophil count is normal (<250/mm3), then it is known as

bacterascites2. In some patients, bacterascites is the result

of secondary bacterial colonisation of ascites from an

extraperitoneal infection. These patients usually have gen-

eral symptoms and signs of infection. In other patients,

bacterascites is due to the spontaneous colonisation of as-

cites, and they can either be clinically asymptomatic or have

abdominal pain or fever. While in some patients, particu-

larly in those who are asymptomatic, bacterascites repre-

sents a transient and spontaneously reversible colonisation

of ascites, in other patients, mainly those who are symp-

tomatic, bacterascites may represent the first step in the

development of SBP2.

Management of Spontaneous Bacterial Peritonitis:

(A) Empirical antibiotic therapy: Empirical
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of SBP may be completely asymptomatic)

A diagnostic paracentesis must be performed to

establish ascitic fluid infection. A “clinical diagnosis” of in-

fected ascitic fluid without a diagnostic paracentesis is not

sufficient; the clinician's clinical impression that infection is

unlikely does not rule out infection9.

Diagnostic paracentesis in a patient of decompen-

sated cirrhosis following admission is justified by the fact

that even a single dose of an effective broad-spectrum an-

tibiotic can cause ascitic fluid culture to produce no growth

(if paracentesis is repeated 6 hours after the given dose) in

86% of cases10.

Ascitic fluid cell analysis:  Ascites culture is negative in

~ 60% of patients with clinically suspected SBP and in-

creased ascites neutrophil count2,4,11,12. The highest sensi-

tivity for the diagnosis of SBP is reached with a cut-off

neutrophil count of 250/mm3, but the highest specificity is

reached with a cut-off of 500 neutrophils/mm3   2,12. Since

there may be some delay in obtaining an ascitic fluid cell

count, the use of reagent strips (RSs) has been proposed

for a rapid diagnosis of SBP13. Dipstick testing of ascitic

fluid and automated cell counts may detect infection, liter-

ally within 2-3 minutes6,14,15.

A critical review of 19 studies comparing RSs to

cytobacteriological methods has shown that RSs have low

sensitivity and a high risk of false negative results particular

in patients with SBP and low neutrophil count13. Thus, the

use of RSs cannot be recommended for the rapid diagno-

sis of SBP.

Causative organisms:

When culture is positive (~ 40% of cases), the most

common pathogens include Gram-negative bacteria (GNB),

usually Escherichia coli and Gram-positive cocci (mainly

streptococcus species and enterococci)2,11,12. Thirty per-

cent of isolated GNB are resistant to quinolones and 30%

are resistant to trimethoprimsulphamethoxazole11 Seventy
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antibiotic therapy must be started immediately after the di-

agnosis of SBP, without the results of ascitic fluid culture2,12.

Potentially nephrotoxic antibiotics (ie, aminoglycosides)

should not be used as empirical therapy2. Cefotaxime, a

third-generation cephalosporin, covers most causative or-

ganisms (Escherichia coli, Klebsiella pneumoniae, and

Streptococcus pneumonia) and has high ascitic fluid con-

centrations during therapy20-24. Infection resolution is ob-

tained in 77-98% of patients. Cefotaxime is the drug of

choice for SBP and used as 2 g intravenously every 8

hours25. A 5-day therapy is as effective as a 10-day treat-

ment (Table 1) 26.

less than 25% of the pretreatment value after 2 days of

antibiotic treatment, there is a high likelihood of failure to

respond to therapy2. This should raise the suspicion of an

infection caused by bacteria resistant to antibiotic therapy,

indicating the need for modification of antibiotic treatment

according to in vitro sensitivity or on empiric basis or the

presence of ‘secondary peritonitis’.

An uncontrolled study30 showed that intravenous

administration of ceftriaxone 1g twice a day for 5 days was

effective in treating culture-negative neutrocytic ascites28.

Intravenous albumin in patients with SBP –

SBP may precipitate deterioration of circulatory function

Table 1 – Treatment  Options for SBP22,24,26

Alternatively, amoxicillin/clavulanic acid, initially

given intravenously then orally, has similar results with re-

spect to SBP resolution and mortality, compared with

cefotaxime24.  Ciprofloxacin, used either for 7 days intra-

venously or for 2 days intravenously followed by 5 days

orally, results in a similar SBP resolution rate and hospital

survival compared with cefotaxime27.

Oral ofloxacin has given similar results as intrave-

nous cefotaxime in uncomplicated SBP (ie, without renal

failure, hepatic encephalopathy, gastrointestinal bleeding,

ileus, or shock)22. Cefotaxime or amoxicillin/clavulanic acid

is effective in patients who develop SBP while on norfloxacin

prophylaxis2.

If ascitic fluid neutrophil count fails to decrease to

with severe hepatic insufficiency, hepatic encephalopathy,

and type 1 hepatorenal syndrome (HRS)23,29,30.  SBP has

~ 20% hospital mortality rate despite resolution of

infection23,29.

Patients with SBP treated with cefotaxime showed

that albumin (1.5 g/kg body weight at diagnosis, followed

by 1 g/kg on day 3) significantly decreased the incidence of

type 1 HRS (from 30% to 10%) and reduced mortality

from 29% to 10% compared with cefotaxime alone

(Table 2)23.

Treatment with albumin was particularly effective

in patients with baseline serum bilirubin > 4 mg/dl or serum

creatinine > 1 mg/dl or blood urea nitrogen > 30 mg/ dl30,31.

It is not clear whether intravenous albumin is useful in pa-

Drugs         Dose 

Cefotaxime 2g IV 8 hourly for 5 days 

Ofloxacin 400 mg orally twice daily for x 7days 

Ciprofloxacin 200 mg IV twice daily x 2 days followed by 500 mg twice 

daily x 5 days 

Amoxicillin + Clavulanate (1 g + 0.2g) IV 8 hourly initially followed by (600 mg + 125 

mg) orally 8 hourly   daily x 10 days. 

 



tients with baseline bilirubin < 4 mg/ dl and creatinine < 1

mg / dl, as the type 1 HRS incidence was very low in the

two treatment groups (7% without albumin and 0% with

albumin)23. Non-randomised studies32-34 in patients with

SBP also show that the incidence of renal failure and death

are very low in patients with moderate liver failure and with-

cion of secondary peritonitis and prompting further evalua-

tion and surgical intervention when appropriate10.

(B) Prophylaxis of SBP (Table 3) : As most epi-

sodes of SBP are thought to result from the translocation of

enteric GNB, the ideal prophylactic agent should be safe,

affordable, and effective at decreasing the amounts of these

Table 2 – Treatment  of SBP

 NS – Not significant

out renal dysfunction at diagnosis of SBP32-34. Albumin also

improves circulatory function in patients with SBP while

hydroxyethyl starch has no such beneficial effect35.

Follow up paracentesis – Repeat paracentesis

can be performed to document sterility of culture and dra-

matic decrease in PMN leucocyte count in patients with

SBP; however, it is not necessary. In contrast, if the set-

ting, symptoms, analysis, organism(s), or response are atypi-

cal, repeat paracentesis can be helpful in raising the suspi-

organisms from the gut while preserving the protective

anaerobic flora (selective intestinal decontamination)4. The

use of prophylactic antibiotics must be strictly restricted to

patients at high risk of SBP because there is high chance of

developing resistant organisms.

High-risk patient populations are - (1) patients with

acute gastro-intestinal haemorrhage; (2) patients with low

total protein content (< 1.5 g/ dl) in ascitic fluid and no prior

history of SBP (primary prophylaxis); (3) patients with a

Study 

Design 

Sample 

size 

Results P-

value 

Mortality P-value 

Cefotaxime versus 

ampicillin/ 

tobramycin for 

severe infections
20 

73 Cure of infection 

85% versus 

vs 56% 

<0.02 Infection-related 

mortality 19%  versus 

31% 

In hospital  

mortality 33% versus 

43% 

NS 

Cefotaxime 5 days 

versus  10 days
26

 

100 Cure 93% versus 

91% 

Recurrence 12% 

versus 13% 

NS Infection-related 

mortality 0% versus 

4% 

In hospital 

mortality 33% versus 

43% 

NS 

Oral ofloxacin 

versus cefotaxime 

for SBP
22

 

123 Resolution 84 

versus 85% 

NS In hospital mortality 

19% versus 19% 

NS 

Cefotaxime with 

or without 

albumin for SBP
25

 

126 Resolution 98% 

versus 94% 

 

Renal failure 

10% vs 33% 

0.02 In hospital mortality 

10% versus 29% 

0.01 
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previous history of SBP (secondary prophylaxis).

(1) Patients with acute gastro-intestinal

haemorrhage: Bacterial infection, including SBP, is a

nificantly decreased both the incidence of severe infections

(SBP and/or septicaemia) and mortality.

Selective intestinal decontamination with norfloxacin

Table 3 – Prophylaxis of Spontaneous bacterial peritonitis38,47-49

Indication Drugs Results 

Gastro-intestinal 

haemorrhage 

Norfloxacin 400 mg orally twice 

daily × 7 days, or 

ceftriaxone 1 g IV/day × 7 days 

73% reduction in infection 

 

 67% reduction in 

infection compared with 

norfloxacin 

Prior SBP 

 

Norfloxacin 400 mg orally once 

daily until death or liver 

transplantation 

66% reduction in 

recurrence 

Cirrhosis with ascitic fluid 

total protein < 1.5 g/dl 

and either CTP ≥ 9 and 

total bilirubin ≥ 3 mg/dl, or 

Cr ≥ 1.2 mg/dl, or 

BUN ≥ 25 mg/dl, or 

serum sodium ≤ 130 mEq/l 

Norfloxacin 400 mg/day orally × 1 

year 

89% reduction in SBP 

 

32% reduction in 

hepatorenal syndrome 

 

52% increase in 3-month 

survival 

 

25% increase in one year 

survival 

Cirrhosis with ascitic fluid 

total protein < 1.5 g/dl 

Ciprofloxacin 500 mg orally daily 

× 1 year 

31% reduction in infection 

 

30% improvement in 

survival 

 

major problem in patients with cirrhosis and acute gastro-

intestinal haemorrhage. It occurs in between 25% and 65%

of patients with gastro-intestinal bleeding36-38. The incidence

of bacterial infection is particularly high in patients with ad-

vanced cirrhosis and/or severe haemorrhage. Bacterial in-

fection in patients with variceal haemorrhage is associated

with an increased rate of rebleeding39, failure to control

bleeding40-42, and hospital mortality42.  A meta-analysis40

of five studies performed in patients with gastro-intestinal

bleeding36,38,43-45 has shown that antibiotic prophylaxis sig-

(400 mg/12 hourly orally for 7 days), a quinolone with rela-

tively poor gastro-intestinal absorption, and which has anti-

bacterial activity against GNB but not against Gram-posi-

tive cocci or anaerobic bacteria, is the most commonly used

approach for the prophylaxis of bacterial infections in pa-

tients with gastro-intestinal haemorrhage2,12,38. A study46

comparing oral norfloxacin to intravenous ceftriaxone for

the prophylaxis of bacterial infection in patients with gastro-

intestinal bleeding and advanced cirrhosis (at least 2 of the

following: ascites, severe malnutrition, encephalopathy, or
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bilirubin >3 mg/dl) showed that ceftriaxone was more ef-

fective than norfloxacin in the prevention of infections.

(2) Patients with low total protein content in

ascitic fluid without prior history of spontaneous bac-

terial peritonitis: In a study47, 68 patients with cirrhosis

and low ascites protein levels (<15 g/l) with advanced liver

failure (Child-Pugh score > 9 points with serum bilirubin

level >3 mg/dl) or impaired renal function (serum creati-

nine level > 1.2 mg/dl, blood urea nitrogen level > 25 mg/

dl, or serum sodium level < 130 mEq/l)] were randomised

in a double-blind, placebo-controlled trial, to receive

norfloxacin (400 mg/day for 12 months) or placebo.

Norfloxacin significantly improved the 3-month survival

(94% versus 62%; p = 0.03) but at one year the differ-

ence in survival was not significant (60% versus 48%; p =

0.05). Norfloxacin administration significantly reduced the

one year probability of developing SBP (7% versus 61%)

and HRS (28% versus 41%).

(3) Patients with prior spontaneous bacterial

peritonitis: In patients who had an episode of SBP, the

cumulative recurrence rate at one year is approximately

70%4. The probability of survival at one year after an epi-

sode of SBP is 30-50% and falls to 25-30% at 2 years.

Therefore, they should be considered for liver transplanta-

tion.

There is only one randomised, double-blind, pla-

cebo-controlled trial of norfloxacin (400 mg/day orally) in

patients who had a previous   episode of SBP48. Treatment

with norfloxacin reduced the probability of recurrence of

SBP from 68% to 20% and the probability of SBP due to

GNB from 60% to 3%. Survival was not an endpoint of

this study.

Three other studies assessed the effects of

ciprofloxacin, trimethoprim sulphamethoxazole and

norfloxacin, but they included patients with and without pre-

vious episodes of SBP49-51. All studies showed a reduced

incidence of SBP with antibiotic prophylaxis.

It is uncertain whether prophylaxis should be con-

tinued without interruption until liver transplantation or death

in all patients with prior SBP or if treatment could be dis-

continued in patients showing an improvement of liver dis-

ease.

Issues with prolonged antibiotic prophylaxis:

Prolonged antibiotic prophylaxis (primary or secondary) has

led to the emergence of GNB resistant to quinolones and

even to trimethoprim/sulphamethoxazole11. In addition, there

is an increased likelihood of infections from Gram-positive

bacteria in patients who have received long-term SBP pro-

phylaxis41,52. This underlines the need to restrict the use of

prophylactic antibiotics to patients with the greatest risk of

SBP.  Quinolone prophylaxis should be discontinued in pa-

tients who develop infection due to quinolone-resistant bac-

teria.

Summary & Conclusions:

*Patients with ascites admitted to the hospital or

who develop signs or symptoms (whether in the hospital or

not) or laboratory abnormalities suggestive of infection

should undergo abdominal paracentesis.

*In a community-acquired setting–ascitic fluid PMN

count > 250 cells/mm³ in the absence of recent β-lactam

antibiotic exposure–intravenous third-generation cepha-

losporin, preferably cefotaxime 2 g every 8 hours for 5 days

should be started.

*In a nosocomial setting and/or in the presence of

recent β -lactam antibiotic exposure- empiric antibiotic

therapy based on local susceptibility testing of bacteria in

patients with cirrhosis to be started.

*Oral ofloxacin (400 mg twice per day) can be used

in place of   intravenous cefotaxime in uncomplicated SBP.

*Ascitic fluid PMN count <250 cells/mm³ and signs

or symptoms of infection - should receive empiric antibi-

otic, eg, intravenous cefotaxime 2 g every 8 hours, while

awaiting results of cultures.

*SBP –  in a nosocomial setting and/or in the pres-

ence of recent – β lactam antibiotic exposure and/or cul-
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ture an atypical organism(s), should undergo a follow-up

paracentesis after 48 hours of treatment to assess the re-

sponse.

*SBP with serum creatinine >1 mg/dl, BUN >30

mg/dl, or total bilirubin >4 mg/dl– should receive 1.5 g

albumin per kg body weight within 6 hours of detection

and 1.0 g/kg on day 3.

*Cirrhosis and gastro-intestinal haemorrhage  –in-

travenous ceftriaxone for 7 days or twice daily oral

norfloxacin for 7 days should be given to prevent bacterial

infections.

*Patients who had survived an episode of SBP –

should receive long-term prophylaxis with daily norfloxacin

(or trimethoprim/sulphamethoxazole).

*Cirrhosis and ascitic fluid protein <1.5 g/dl along

with impaired renal function (creatinine >1.2, BUN >25 or

serum Na <130) or liver failure (CTP score >9 and biliru-

bin >3)– should receive long term norfloxacin (or

trimethoprim/sulphamethoxazole).

References:

1.Borzio M, Salerno F, Piantoni L, Cazzaniga M, Angeli P,

6.Nousbaum JB, Cadranel JF, Nahon P, Nguyen Khac E,

Moreau R, Thévenot T, et al. Diagnostic accuracy of the

Multistix 8 SG_ reagent strip in diagnosis of spontaneous

bacterial peritonitis. Hepatology 2007; 45:1275-81.

7.Evans LT, Kim WR, Poterucha JJ, Kamath PS. Sponta-

neous bacterial peritonitis in asymptomatic outpatients with

cirrhotic ascites. Hepatology 2003; 37:897-901.

8.Plessier A, Denninger MA, Consigny Y, Pessione F, Francoz

C, Durand F, et al. Coagulation disorders in patients with

cirrhosis and severe sepsis. Liver Int 2003; 23:440-8.

9.Chinnock B, Afarian H, Minnigan H, Butler J, Hendley

GW. Physician impression does not rule out spontane-

ous bacterial peritonitis. Ann Emerg Med 2008; 52:268-

73.

10.Akriviadis EA, Runyon BA. The value of an algorithm in

differentiating spontaneous from secondary bacterial peri-

tonitis. Gastroenterology 1990; 98:127-33.

11.Fernández J, Navasa M, Gómez J, Colmenero J, Vila J,

Arroyo V, et al. Bacterial infections in cirrhosis: epide-

miological changes with invasive procedures and

norfloxacin prophylaxis. Hepatology 2002; 35:140-8.

12.Wong F, Bernardi M, Balk R, Christman B, Moreau R,

Garcia-Tsao G, et al. Sepsis in cirrhosis: report on the 7th

meeting of the International Ascites Club. Gut 2005;

54:718-25.

13.Nguyen Khac E, Cadranel JF, Thévenot T, Nousbaum

JB. Utility of reagent strips in diagnosis of infected as-

cites in cirrhotic patients. Aliment Pharmacol Ther 2008;

28:282-8.

14. Castellote J, Lopez C, Gornals J, Tremosa G, Farina ER,

Baliellas C, et al. Rapid diagnosis of spontaneous bacte-

rial peritonitis by use of reagent strips. Hepatology 2003;

37:893-6.

15.Mendler MH, Agarwal A, Trimzi M, Magridal E,

Tsushima M, Joo E, Santiago M, et al. A new highly sen-

sitive point of care screen for spontaneous bacterial peri-

tonitis using a leukocyte esterase method. J Hepatol 2010;

53:477-83.

16.Runyon BA, Hoefs JC, Morgan TR. Ascitic fluid analy-

sis in malignancy- related ascites. Hepatology 1988;

8:1104-9.

17.Hillebrand DJ, Runyon BA, Yasmineh WG, Rynders G.

Ascitic fluid adenosine deaminase insensitivity in detect-

ing tuberculous peritonitis in the United States.

Hepatology 1996; 24:1408-12.

18.Runyon BA, Hoefs JC. Culture-negative neutrocytic as-

cites: a variant of spontaneous bacterial peritonitis.

Bissoli F, et al. Bacterial infection in patients with ad-

vanced cirrhosis: a multicentre prospective study. Dig

Liver Dis 2001;33: 41-8.

2. Rimola A, García-Tsao G, Navasa M, Piddock LJ, Planas

R, Bernard B, Inadomi JM, et al. Diagnosis, treatment

and prophylaxis of spontaneous bacterial peritonitis: a

consensus document. International Ascites Club. J

Hepatol 2000; 32:142-53.

3.Tandon P, Garcia-Tsao G. Bacterial infections, sepsis, and

multiorgan failure in cirrhosis. Semin Liver Dis 2008;

28:26-42.

4.Garcia-Tsao G. Current management of the complica-

tions of cirrhosis and portal hypertension: variceal hem-

orrhage, ascites, and spontaneous bacterial peritonitis.

Gastroenterology 2001;120:726-48.

5.Hoefs JC, Canawati HN, Sapico FL, Hopkins RR, Weiner

J, Montgomerie JZ. Spontaneous bacterial peritonitis.

Hepatology 1982;2: 399-407

MANAGEMENT OF SPONTANEOUS BACTERIAL PERITONITIS – SAU AND MISRA  17



Hepatology 1984; 4:1209-11.

19.Terg R, Levi D, Lopez P, Rafaelli C, Rojter S, Abecasis

R, et al. Analysis of clinical course and prognosis of

culture-positive spontaneous bacterial peritonitis and neu-

trocytic ascites. Evidence of the same disease. Dig Dis

Sci 1992; 37:1499-1504.

20.Felisart J, Rimola A, Arroyo V, Pérez-Ayuso RM,

Quintero E, Ginès P, et al. Cefotaxime is more effective

than is ampicillin-tobramycin in cirrhotics with severe

infections. Hepatology 1985; 5:457-62.

21.Rimola A, Salmerón JM, Clemente G, Rodrigo L,

Obrador A, Miranda ML, et al. Two different dosages

of cefotaxime in the treatment of spontaneous bacterial

peritonitis in cirrhosis: results of a prospective, random-

ized, multicenter study. Hepatology 1995; 21:674-9.

22.Navasa M, Follo A, Llovet JM, Clemente G, Vargas V,

Rimola A, et al. Randomized, comparative study of oral

ofloxacin versus intravenous cefotaxime in spontaneous

bacterial peritonitis. Gastroenterology 1996; 111:1011-

7.

23.Sort P, Navasa M, Arroyo V, Aldeguer X, Planas R,

Ruiz del Arbol L, et al. Effect of intravenous albumin on

renal impairment and mortality in patients with cirrhosis

and spontaneous bacterial peritonitis. N Engl J Med 1999;

341:403-9.

24.Ricart E, Soriano G, Novella MT, Ortiz J, Sàbat M, Kolle

L, et al. Amoxicillin- clavulanic acid versus cefotaxime

in the therapy of bacterial infections in cirrhotic patients.

J Hepatol 2000; 32:596-602.

25.Runyon BA, Akriviadis EA, Sattler FR, Cohen J. As-

citic fluid and serum cefotaxime and desacetyl

cefotaxime levels in patients treated for bacterial perito-

nitis. Dig Dis Sci 1991; 36:1782-6

26.Runyon BA, McHutchison JG, Antillon MR, Akriviadis

EA, Montano AA. Short-course versus long-course an-

tibiotic treatment of spontaneous bacterial peritonitis. A

randomized controlled study of 100 patients. Gastroen-

terology 1991; 100:1737-42.

27.Terg R, Cobas S, Fassio E, Landeira G, Ríos B, Vasen

W, et al. Oral ciprofloxacin after a short course of intra-

venous ciprofloxacin in the treatment of spontaneous bac-

terial peritonitis: results of a multicenter, randomized

study. J Hepatol 2000; 33:564-9.

28.Baskol M, Gursoy S, Baskol G, Ozbakir O, Guven K,

Yucesoy M. Five days of ceftriaxone to treat culture

negative neutrocytic ascites in cirrhotic patients. J Clin

Gastroenterol 1993; 37:403-5.

29.Follo A, Llovet JM, Navasa M, Planas R, Forns X,

Francitorra A, et al. Renal impairment after spontaneous

bacterial peritonitis in cirrhosis: incidence, clinical course,

predictive factors and prognosis. Hepatology 1994;20:

1495-501.

30.Fasolato S, Angeli P, Dallagnese L, Maresio G, Zola E,

Mazza E, et al. Renal failure and bacterial infections in

patients with cirrhosis: epidemiology and clinical features.

Hepatology 2007; 45:223-9.

31.Sigal SH, Stanca CM, Fernandez J, Arroyo V, Navasa M.

Restricted use of albumin for spontaneous bacterial peri-

tonitis. Gut 2007;56: 597-9.

32.Navasa M, Follo A, Filella X, Jiménez W, Francitorra A,

Planas R, et al. Tumor necrosis factor and interleukin-6 in

spontaneous bacterial peritonitis in cirrhosis: relationship

with the development of renal impairment and mortality.

Hepatology 1998; 27:1227-32.

33.Sigal SH, Stanca CM, Fernandez J, Arroyo V, Navasa M.

Restricted use of albumin for spontaneous bacterial peri-

tonitis. Gut 2007; 56:597-9.

34.Terg R, Gadano A, Cartier M, Casciato P, Lucero R, Muñoz

A, et al. Serum creatinine and bilirubin predict renal fail-

ure and mortality in patients with spontaneous bacterial

peritonitis: a retrospective study. Liver Int 2009; 29:415-

9.

35.Fernández J, Monteagudo J, Bargallo X, Jiménez W, Bosch

J, Arroyo V, et al. A randomized unblinded pilot study com-

paring albumin versus hydroxyethyl starch in spontaneous

bacterial peritonitis. Hepatology 2005; 42:627-34.

36.Rimola A, Bory F, Teres J, Pérez-Ayuso RM, Arroyo V,

Rodés J. Oral, nonabsorbable antibiotics prevent infection

in cirrhotics with gastrointestinal hemorrhage. Hepatology

1985; 5:463-7.

37.Bleichner G, Boulanger R, Squara P, Sollet JP, Parent A.

Frequency of infections in cirrhotic patients presenting with

acute gastrointestinal haemorrhage. Br J Surg 1986;

73:724-6.

38.Soriano G, Guarner C, Tomas A, Villanueva C, Torras X,

González D, et al. Norfloxacin prevents bacterial infec-

tion in cirrhotics with gastrointestinal hemorrhage. Gas-

troenterology 1992; 103:1267-72.

39.Deschenes M, Villeneuve JP. Risk factors for the devel-

opment of bacterial infections in hospitalized patients with

cirrhosis. Am J Gastroenterol 1999; 94:2193-7.

40.Bernard B, Grange JD, Khac EN, Amiot X, Opolon P,

Poynard T. Antibiotic prophylaxis for the prevention of

bacterial infections in cirrhotic patients with gastrointesti-

        18   MEDICAL GLORY, VOL 5, ISSUE NO 3, JULY-SEPTEMBER, 2021



nal bleeding: a meta-analysis. Hepatology 1999;29: 1655-

61.

41.Goulis J, Armonis A, Patch D, Sabin C, Greenslade L,

Burroughs AK. Bacterial infection is independently asso-

ciated with failure to control bleeding in cirrhotic patients

with gastrointestinal hemorrhage. Hepatology 1998;

27:1207-12.

42. Vivas S, Rodríguez M, Palacio MA, Linares A, Alonso

JL, Rodrigo L. Presence of bacterial infection in bleeding

cirrhotic patients is independently associated with early

mortality and failure to control bleeding. Dig Dis Sci 2001;

46:2752-7.

43.Blaise M, Pateron D, Trinchet JC, Levacher S, Beaugrand

M, Porriat JL. Systemic antibiotic therapy prevents bac-

terial infection in cirrhotic patients with gastrointestinal

hemorrhage. Hepatology 1994; 20:34-8.

44.Pauwels A, Mostefa-Kara N, Debenes B, Degoutte E,

Levy VG. Systemic antibiotic prophylaxis after gastrointes-

tinal hemorrhage in cirrhotic patients with a high risk of

infection. Hepatology 1996; 24:802-6.

45.Hsieh WJ, Lin HC, Hwang SJ, Hou MC, Lee FY, Chang

FY, et al. The effect of ciprofloxacin in the prevention of

bacterial infection in patients with cirrhosis after upper

gastrointestinal bleeding. Am J Gastroenterol 1998;

93:962-6.

46.Fernández J, Ruiz del Arbol L, Gómez C, Durandez R,

Serradilla R, Guarner C, et al. Norfloxacin vs ceftriaxone

in the prophylaxis of infections in patients with advanced

cirrhosis and hemorrhage. Gastroenterology 2006;

131:1049-56.

47.Fernández J, Navasa M, Planas R, Montoliu S, Monfort

D, Soriano G, et al. Primary prophylaxis of spontaneous

bacterial peritonitis delays hepatorenal syndrome and im-

proves survival in cirrhosis. Gastroenterology 2007;

133:818-24.

48.Ginès P, Rimola A, Planas R, Vargas V, Marco F, Almela

M, et al. Norfloxacin prevents spontaneous bacterial peri-

tonitis recurrence in cirrhosis: results of a double-blind,

placebo-controlled trial. Hepatology 1990; 12:716-24.

49.Soriano G, Guarner C, Teixidó M, Such J, Barrios J,

Enríquez J, et al. Selectiveintestinal decontamination pre-

vents spontaneous bacterial peritonitis. Gastroenterology

1991; 100:477-81.

50.Rolachon A, Cordier L, Bacq Y, Nousbaum JB, Franza A,

Paris JC, et al. Ciprofloxacin and long-term prevention of

spontaneous bacterial peritonitis: results of a prospective

controlled trial. Hepatology 1995;22: 1171-74.

51.Singh N, Gayowski T, Yu VL, Wagener MM.

Trimethoprim-sulfamethoxazole for the prevention of spon-

taneous bacterial peritonitis in cirrhosis: a randomized trial.

Ann Intern Med 1995; 122:595-8.

52.Campillo B, Dupeyron C, Richardet JP, Mangeney N,

Leluan G. Epidemiology of severe hospital acquired infec-

tions in patients with liver cirrhosis: effect of long-term

administration of norfloxacin. Clin Infect Dis 1998;26:

1066-70.

MANAGEMENT OF SPONTANEOUS BACTERIAL PERITONITIS – SAU AND MISRA  19


