
Spontaneous 
Bacterial Peritonitis:
antibiotic 
prophylaxis
BEST PRACTICES…AT LEAST AS FAR AS WE CAN 
TELL



Outline

 Literature review of secondary prophylaxis and current guidelines

 Literature review of primary prophylaxis without GI hemorrhage and current guidelines

 Literature review of primary prophylaxis with GI hemorrhage and current guidelines

 What should we be doing in Montana?



Gene:
 68 yo man with long standing alcohol use

 Established diagnosis of liver cirrhosis

 Presents with abdominal pain and fevers

 Exam showing distention and tenderness

 Peritoneal fluid analysis

 500 PMN’s

 Ascitic Fluid Protein 1.0g/dL

 Stain with Gram negative rods



Gene:
 68 yo man with long standing alcohol use

 Established diagnosis of liver cirrhosis

 Presenting with abdominal pain and fevers

 Exam showing distention and tenderness

 Paracentesis:
 500 PMN’s

 Ascitic Fluid Protein 1.0g/dL

 Stain with Gram negative rods

 Diagnosis of SBP established
 Started on ceftriaxone

What is gene’s estimated risk of 
mortality in the acute phase of SBP? 
A. 1 – 5%
B. 5 – 25%
C. 10 – 50%
D. 25 – 75%



Gene:
 68 yo man with long standing alcohol use

 Established diagnosis of liver cirrhosis

 Presenting with abdominal pain and fevers

 Exam showing distention and tenderness

 Paracentesis:
 500 PMN’s

 Ascitic Fluid Protein 1.0g/dL

 Stain with Gram negative rods

 Diagnosis of SBP established

 Started on ceftriaxone

 Luckily the antibiotics work
 Gene shows clinical improvement

What are the most likely 
organisms to find on culture?  
A. Gram negatives such as E. coli 
B. Gram positives such as staph aureus
C. Gram positives such as enterococcus
D. Multi-drug resistant organisms (VRE, 

MRSA)



Gene:
 68 yo man with long standing alcohol use

 Established diagnosis of liver cirrhosis

 Presenting with abdominal pain and fevers

 Exam showing distention and tenderness

 Paracentesis:
 500 PMN’s

 Ascitic Fluid Protein 1.0g/dL

 Stain with Gram negative rods

 Started on ceftriaxone for SBP

 Clinically improves

 Culture grows E. coli
 Completes 5 days of ceftriaxone and is ready 

for discharge

What is Gene’s risk of SBP recurrence 
within the next year?
A. 25%
B. 50%
C. 70%
D. 100%



Gene:
 68 yo man with long standing alcohol use

 Established diagnosis of liver cirrhosis

 Presenting with abdominal pain and fevers

 Exam showing distention and tenderness

 Paracentesis:
 500 PMN’s

 Ascitic Fluid Protein 1.0g/dL

 Stain with Gram negative rods

 Started on ceftriaxone for SBP

 Clinically improves

 Culture grows E. coli
 Completes 5 days of ceftriaxone and is ready 

for discharge

What is Gene’s 1-year mortality risk 
after developing one episode of SBP?
A. 5 – 10%
B. 10 – 25%
C. 30 – 60%
D. 60 – 90%



Spontaneous Bacterial Peritonitis:
Quick STATS

 Incidence: 10-30% of those with cirrhosis

 Most cases caused by enteric gram negatives but growing presence of 
gram positives and MDROs

1. E. coli
2. Klebsiella pneumoniae
3. Staph aureus
4. Enterococcus Faecalis
5. Enterococcus faecium

 MDRO’s (VRE, MRSA, ESBL’s, quinolone-resistant Gram Neg) are now 
at 35% of overall infections in patients with cirrhosis (not just SBP)

 Short term mortality risk: ~30% (development of sepsis, HRS, liver failure)

 Recurrence within 1 year: ~70%

 1 year mortality risk ranging from 30 to 90%





Gines et. al. (1990)

 Spanish Study conducted in the late 80’s and published in 1990.

 First double blind, placebo-controlled trial for SBP prophylaxis

 Randomized 80 patients with recent diagnosis of SBP

 400mg/d of norfloxacin or placebo

 Followed for average of 6 months

 14 patients from the placebo group developed SBP

 5 patients from the norfloxacin group developed SBP

 Estimated 1 yr probability of recurrence on norfloxacin was 20% versus 68% with 
placebo

 Concluded that norfloxacin is effective in significantly reducing the risk of bacterial 
translocation and recurrent SBP



NORFLOXACIN

 Fluoroquinolone

 incompletely absorbed in the gut

 highly active against aerobic gram-negative bacilli

 low activity against anaerobic bacteria

 rarely causes bacterial resistance

 Favorable side effect profile when administered chronically

 A particularly good agent for selective intestinal decontamination
 adopted as the drug of choice for secondary SBP prophylaxis until it was 

withdrawn from the U.S. market in 2014



Unanswered questions…?

 What do we use when the norfloxacin runs out? 

 What about Bactrim?

 What about another fluoroquinolone like Cipro?



 U.S. Study 1995

 VA patients with cirrhosis and ascites

 Primary and secondary prophylaxis

 Compared Mon-Fri Bactrim to no prophylaxis

 1 of 30 patients got SBP in Bactrim group

 8 of 30 patients got SBP in no treatment 
group

 Concluded that Bactrim is effective
 But low-quality study without blinding and 

controlling for heterogenous patient 
population. 

 Low enrollment & low event rate





Alvarez et. al. 2005

 Brazilian trial with mixed primary and secondary prophylaxis patients

 Randomly assigned daily norfloxacin to 32 patients and Trimethoprim/sulfamethoxazole 5x/week to 
25 patients

 Spontaneous bacterial peritonitis occurred in:
 3 patients receiving norfloxacin (9.4%)

 4 patients receiving trimethoprim-sulfamethoxazole (16.0%)

 Concluded that Bactrim was not inferior to norfloxacin

 Low quality study:
 not blinded

 low numbers

 significant differences between study groups



 2014

 80 patients with advanced liver disease

 Primary or secondary prophylaxis

 Norflox 400mg/d versus Bactrim 160/800 
daily

 Followed for 1 year

 2 patients out of 40 developed SBP in 
both groups

 Concluded that Bactrim not inferior to 
norfloxacin in preventing SBP

 Again, not a very high-quality study
 Heterogenous study population

 Small numbers



Unanswered questions…?

 What do we use when the norfloxacin runs out? 

 What about Bactrim? Probably not inferior

 What about another fluoroquinolone like Cipro?





Terg et al 2008

 Argentina
 100 patients with cirrhosis and ascitic protein of less than 1.5g/dL
 Randomized, double blinded
 Ciprofloxacin 500mg/d versus placebo
 Followed for 1 year
 7 of the 50 patients in placebo group got SBP
 2 of 50 patients in the cipro group got SBP
 Unfortunately, low numbers and low event rates made for an insignificant P 

value of 0.07
 The difference in mortality was significant with 86% taking cipro versus 66% 

taking placebo surviving the 12 months (p 0.04)
 Concluded that cipro can improve mortality when taken for primary SBP 

prophylaxis 



Unanswered questions…?

 What do we use when the norfloxacin runs out?

 What about Bactrim? Probably not inferior

 What about another fluoroquinolone like Cipro? Not a bad choice.

 What about other non-absorbable antibiotics like Rifaximin?





Elfert et al. 2016

 RTC done in Egypt
 195 patients with prior SBP randomized to rifaximin 400mg TID or Norfloxacin 400mg/d
 Followed for 6 months
 Not blinded
 4 out of 103 on rifaximin developed SBP versus 13 out of 92 patients on norfloxacin (3.8% vs 

14.1%)
 Mortality was lower with rifaximin (13.7% versus 24.4%)
 Encephalopathy related deaths were three-fold higher in norfloxacin group
 Concluded that rifaximin was effective for secondary SBP prophylaxis and reduced rates of 

hepatic encephalopathy
 Rifaximin, similar to norfloxacin, has poor systemic absorption and covers gram negative and 

gram-positive pathogens
 Less risk of promoting resistance



Unanswered questions…?

 What do we use when the norfloxacin runs out?

 What about Bactrim? Probably not inferior

 What about another fluoroquinolone like Cipro? Not a bad choice.

 What about other non-absorbable antibiotics like Rifaximin? Good choice, 
but pricey

 What's the latest?





Wang et al 2019

 Network meta-analysis
 16 RCTs including 1,984 patients 

 Looked at primary and secondary 
prophylaxis in a heterogenous group of 
patients. 

 Mortality: Concluded that norfloxacin, 
rifaximin, and Bactrim had a survival 
benefit with rifaximin having the best 
Odds Ratio. 

 SBP recurrence: Cipro, norfloxacin, and 
rifaximin were superior to placebo. 
Bactrim was not.



Guidelines and Expert Consensus on 
Secondary SBP prophylaxis

American Assoc. for the Study of 
Liver Disease (AASLD) 2021:
 “Patients who have recovered from an 

episode of SBP should receive long-term 
prophylaxis with daily norfloxacin. In settings 
in which norfloxacin is unavailable, oral 
ciprofloxacin is acceptable.”

 There is no high-quality direct evidence to 
support the use of cipro, Bactrim, or rifaximin.

 They recommend ciprofloxacin

European Assoc for the Study 
of the Liver (EASL) 2018:
 Administer norfloxacin 400mg/d until death or 

liver transplant

 No strong evidence to support rifaximin

 No suggestion on SBP prophy for patients on 
rifaximin for hepatic encephalopathy

 Recommend liver transplant due to high risk of 
recurrence and mortality. 



Primary Prophylaxis



Paula: 45 yo with liver cirrhosis
 Presents with 2 weeks of increasing abdominal 

distention

 No fevers, mild dyspnea

 Exam shows tense abd without tenderness

 Labs: Na 133, BUN 30, Cr 1.7, AST 45, ALT 22, T bili 4.0

 MELD 24. Child-Pugh 10 (class C).

 Diagnostic/Therapeutic Paracentesis: 3.5L
 PMN 50/mm3

 T protein 1.0g/dL

 Gram stain negative, culture pending

 Feels much better after paracentesis



Paula: 45 yo with liver cirrhosis
 Presents with 2 weeks of increased abdominal 

distention

 No fevers, mild dyspnea

 Exam shows tense abd without tenderness

 Labs: Na 133, BUN 30, Cr 1.7, AST 45, ALT 22, T bili 4.0

 MELD 24. Child-Pugh 10 (class C).

 Diagnostic/Therapeutic Paracentesis: 3.5L
 PMN 50/mm3

 T protein 1.0g/dL

 Gram stain negative, culture pending

 Feels much better after paracentesis

Patient is requesting 
discharge from the ED. 

Who would start this patient 
on antibiotic prophylaxis for 
SBP?





Fernandez et al. 2007

 Study done in Spain with patients recruited from 2000-2004

 Double-blind, placebo-controlled trial 

 Inclusion criteria: adults 18-80years, ascitic protein less than 1.5g/dL, and renal dysfunction or severe 
liver failure
 Renal dysfunction defined as: Cr >1.2, BUN >25 or Na <130

 Severe liver failure defined as: Child-Pugh >9 with total bilirubin >3.0

 68 patients randomized to norfloxacin versus placebo
 SBP RESULTS: 2/35 in norfloxacin group and 10/33 in placebo group (P = 0.02)

 85% of Gram Neg Bacilli isolated in the norfloxacin group were quinolone resistant versus 1.6% in the 
placebo group



Fernandez et al 2007
Conclusions:
 Norfloxacin is effective in reducing risk of developing 

a first episode of SBP and improving survival in 
patients with advanced cirrhosis and low ascitic 
protein levels

 Norfloxacin improves 1 year survival in this population

 Effect on mortality appears to wane at the 1-year 
point and is most apparent at the 3-month point. 



Terg et al 2008

 Argentina
 100 patients with cirrhosis and ascitic protein of less than 1.5g/dL
 Randomized, double blinded
 Ciprofloxacin 500mg/d versus placebo
 Followed for 1 year
 7 of the 50 patients in placebo group got SBP
 2 of 50 patients in the cipro group got SBP
 Unfortunately, low numbers and low SBP rates made for an insignificant P value of 

0.07
 The difference in mortality was significant with 86% taking cipro versus 66% taking 

placebo surviving the 12 months (p 0.04)
 Concluded that cipro can improve mortality when taken for primary SBP prophylaxis 





Guidelines and Expert Consensus on 
Primary SBP prophylaxis without GI 
hemorrhage

American Assoc. for the Study of 
Liver Disease (AASLD) 2021:

 Primary SBP prophylaxis can be considered in 
select patients with cirrhosis and low ascitic 
protein concentration (<1.5 g/dL) and renal 
dysfunction or liver failure

 Renal dysfunction defined as: Cr >1.2, BUN >25 or 
Na <130

 Liver Failure defined as Child-Pugh >9 with total 
bilirubin >3.0

European Assoc for the Study 
of the Liver (EASL) 2018:
 Primary prophylaxis with norfloxacin (400 

mg/day) in patients with Child-Pugh score ≥9 
and serum bilirubin level ≥3 mg/dl, with either 
impaired renal function or hyponatremia, and 
ascitic fluid protein lower than 1.5 g/dL is 
recommended

 Norfloxacin prophylaxis should be stopped in 
patients with long-lasting improvement of their 
clinical condition and disappearance of ascites



Primary Prophylaxis in 
Hemorrhage



Harry: 55 yo with liver cirrhosis

 Presents with nausea and bloody emesis

 Known esophageal varices

 Exam shows pale man, distended abd without 
tenderness, blood in the corner of his mouth

 Started on octreotide, pantoprazole, and IV 
fluids

 Stabilized and taken for urgent endoscopy 
where acute variceal hemorrhage was found 
and ligated



Harry: 55 yo with liver cirrhosis

 Presents with nausea and bloody emesis

 Known esophageal varices

 Exam shows pale man, distended abd without 
tenderness, blood in the corner of his mouth

 Started on octreotide, pantoprazole, and IV 
fluids

 Taken for urgent endoscopy where acute 
variceal hemorrhage found and ligated

Estimated risk of spontaneous bacterial 
peritonitis in the setting of acute GI 
hemorrhage? 

What is the risk of mortality in this setting?

How does preventing infection in this patient 
change his chance of death?

22%

~30%

9% increase in survival



 1999

 Meta-analysis of 5 RTCs comparing antibiotic prophylaxis to no treatment to 
prevent bacterial infections in cirrhotic patients with GI bleeding

 534 patients total. 264 treated with antibiotic prophylaxis and 270 were not.

 Antibiotic regimens were mostly fluoroquinolones (cipro commonly used)

 Followed for average of 20 days

 Average percentage of patients free from SBP was 95% in treatment group 
compared to 87% in control group. Odds Ratio 1.88 (95% CI: 1.22-2.89, P= 0.004)

 The mean survival rate was 85% in the group of treated patients and 76% in the 
control group. Odds ratio1.88 (95% CI: 1.22-2.89, P=0.004)



 2006
 RTC prompted by the higher incidence of infections caused by quinolone 

resistant bacteria
 111 patients randomized to norfloxacin versus ceftriaxone

 Advanced cirrhosis – ascites, malnutrition, bilirubin >3

 Treated for 7 days
 Infection (any source) found in 11% of ceftriaxone vs. 26% of norfloxacin 
 SBP in 2% of ceftriaxone and 11% of norfloxacin (but not significant)
 6 of 7 gram negative bacilli in the norfloxacin group were resistant to 

quinolones



Guidelines and Expert Consensus on 
Primary SBP prophylaxis in patients with 
cirrhosis and GI bleeding

American Assoc. for the Study of 
Liver Disease (AASLD) 2021:

 Antibiotic prophylaxis for SBP should be instituted in 
patients with cirrhosis and upper gastrointestinal 
hemorrhage. IV ceftriaxone 1 g/24 hours is the 
antibiotic of choice and should be used for a 
maximum of 7 days.

 Administered until hemorrhage has resolved and 
vasoactive drugs are stopped

 Can transition to PO cipro or Bactrim once patient is 
tolerating a diet. 

European Assoc for the Study 
of the Liver (EASL) 2018:
 closely monitor patients with acute gastrointestinal 

bleeding
 initiate antibiotic prophylaxis at presentation of 

bleeding and continue for up to 7 days
 use ceftriaxone 1 g IV daily for 7 days if: 

decompensated cirrhosis, patients already on 
quinolone prophylaxis, hospital settings with high 
prevalence of quinolone-resistant infections

 use oral quinolones (such as norfloxacin 400 mg 
twice daily) in patients without above indications 



What should we be doing??

 Ceftriaxone for cirrhosis and GI bleeding
 Maximum of 7 days of therapy
 can transition to PO abx once hemorrhage resolved and eating

 Antibiotics for secondary SBP prophylaxis
 Most studied and recommended drug is norfloxacin
 Cipro and Bactrim promoted as reasonable alternatives
 Maybe emerging evidence supporting rifaximin

 DO NOT do intermittent dosing of any antibiotic

 Antibiotics for primary SBP prophylaxis without GI bleeding
 Only in high-risk patients

 Order ascitic fluid protein to further risk stratify 
 I recommend Cipro or Bactrim until ascites is resolved or while waiting for liver 

transplant
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