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variants
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Definition of SBP
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Conn, H. O. Ann. Intern. Med. 60, 568 (1964).

Ascitic fluid infection without an evident 

intra-abdominal surgically treatable source
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Variants of ascitic fluid infection
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Sheer, T. A. & Runyon, B. A. Dig. Dis. 23, 39–46 (2005).

Infection = Positive culture OR elevated PMN count
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How frequent is SBP?
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Andreu, M. et al. Gastroenterology 104, 1133–1138 (1993).

Caly, W. R. & Strauss, E. J. Hepatol. 18, 353–358 (1993).

~20% of cirrhotic patients 

with ascites in 1 y

One of the most common 

infections in cirrhotic patients
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Pathogenesis – Early hypotheses
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Conn, H. O. Ann. Intern. Med. 60, 568 (1964).
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Pathogenesis – Small-intestinal bacterial overgrowth (SIBO)
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Sartor, R. B. Gastroenterology 134, 577–594 (2008).

Bauer, T. M. et al. Am. J. Gastroenterol. 96, 2962–7 (2001).

~60% of cirrhotic patients have 

SIBO (>105 jejunal CFU)

Reasons:

• Disturbed motility

• Paneth cell disorders

• Portal-hypertensive enteropathy
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Pathogenesis – Translocation (I)
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Runyon, B. A., Squier, S. & Borzio, M. J. Hepatol. 21, 792–796 (1994).

• Frequent translocation of 

enteric bacteria into MLN 

in a rat cirrhosis model

• Same organisms in MLN 

and ascitic fluid
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Pathogenesis – Translocation (II)

30.10.2020 11

Cirera, I. et al. J. Hepatol. 34, 32–37 (2001).

Scarpellini, E. et al. Am. J. Gastroenterol. 105, 323–327 (2010).

Pérez-Paramo, M. et al. Hepatology. 31, 43–48 (2000).

Sorribas, M. et al. Digestion (2019). doi:10.1159/000502112

• The gut of cirrhotic patients is 

“leaky” (and immunodeficient)

• Barrier defect is aggravated by 

beta-adrenergic signals
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Pathogenesis – Translocation (III)
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Sorribas, M. et al. J. Hepatol. 71, 1126–1140 (2019).

Úbeda, M. et al. J. Hepatol. 64, 1049–1057 (2016).

• PH alone does not increase BT

• FXR agonists can restore barrier

PPVL

CCl4

Role of FXR



SBP

Pathogenesis – Reduced opsonic activity
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Runyon, B. A., Morrissey, R. L., Hoefs, J. C. & Wyle, F. A. Hepatology 5, 634–7 (1985).

Runyon, B. A. Gastroenterology 91, 1343–1346 (1986).

• Cirrhotic AF has reduced 

opsonic activity

• Low ascitic protein is 

associated with SBP
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Pathogenesis – Peritoneal immune system (I)
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Ghosn, E. E. B. et al. Proc. Natl. Acad. Sci. U. S. A. 107, 2568–73 (2010).

Grootjans, J., Krupka N. et al. Science 363, 993–998 (2019).

The peritoneal cavity of mice contains distinct 

subsets of resident and non-resident macrophages

MΦ
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Pathogenesis – Peritoneal immune system (II)
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• Human peritoneal LPM are inflammatory

• LPM from cirrhotic patients: inflammatory↑↑
Stengel, S. et al. Gastroenterology 158, 1745–1761 (2020).

• Loss of LPM and increase 

in sCD206 in SBP

• High sCD206 predicts 

mortality
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Pathogenesis of SBP – Summary
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Sheer, T. A. & Runyon, B. A. Dig. Dis. 23, 39–46 (2005).

immune
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Risk factors

17
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Risk factors – PPI
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Lin, L. et al. Hepatol. Res. 50, 233–245 (2020).

• PPI use is associated with SBP

• Potential mechanism: SIBO
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Risk factors – Ascitic protein
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Llach, J. et al. Hepatology 16, 724–727 (1992).

Andreu, M. et al. Gastroenterology 104, 1133–1138 (1993).

• Low AF protein is associated with SBP

• Mechanism: Low opsonic activity
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Risk factors – Genetic polymorphisms
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Appenrodt, B. et al. Hepatology 51, 1327–1333 (2010).

Nischalke, H. D. et al. J. Hepatol. 55, 1010–1016 (2011).

NOD2/TLR2 polymorphisms are associated with SBP
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Diagnosis
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In cirrhotic patients with

• Fever

• Abdominal pain/tenderness

• Altered mental status

• Hypotension

Ascitic tap as early as possible

+3%/h in-hospital mortality

Image: James Heilman (CC BY-SA 3.0)

Kim, J. J. et al. Am. J. Gastroenterol. 109, 1436–1442 (2014).

https://creativecommons.org/licenses/by-sa/3.0/
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Diagnosis
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• PMN are better than Leukocytes to discriminate between uncomplicated ascites and SBP

• Bedside inoculation of blood culture bottles with ≥10ml

Jones, S. R. West. J. Med. 126, 344–346 (1977).

Runyon, B. A., Canawati, H. N. & Akriviadis, E. A. Gastroenterology 95, 1351–1355 (1988).

(optimistic)
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Treatment and prophylaxis
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Treatment – Choice of antibiotics (I)
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• 3rd generation cephalosporin as early as possible

• Lack of high-quality RCTs

“Practice [...] based on impression, not evidence” 

(Chavez-Tapia, N. C., Cochrane Database Syst. Rev. 2009)

Koulaouzidis, A. et al. Postgrad. Med. J. 83, 379–383 (2007).
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Treatment – Recent developments
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• Gram+ infections↑

• Resistance to 3rd-gen cephalosporins↑

Ariza, X. et al. J. Hepatol. 56, 825–832 (2012).

Fernández, J. et al. J. Hepatol. 70, 398–411 (2019).
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Treatment – Duration of antibiotics
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Short-course treatment (5d) is as 

efficacious as long-course therapy 

and significantly less expensive

Runyon, B. A., et al. Gastroenterology 100, 1737–1742 (1991).
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Treatment – Role of Albumin (I)
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Sort, P. et al. N. Engl. J. Med. 341, 403–9 (1999).

I.v. albumin  Renal impairment ↓  Mortality ↓ 
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Treatment – Role of Albumin (II)
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Angeli, P. et al. J. Hepatol. 69, 406–460 (2018).

Peeraphatdit, T., et al. Aliment. Pharmacol. Ther. 42, 241–2 (2015).

Don’t forget the d3 albumin!

!
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Treatment – What to do with NSBB?
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• NSBBs in SBP were associated with 

hemodynamic instability, HRS and death in a 

retrospective analysis

• But: 

• Results not confirmed in other studies

• NSBB prevent decompensation and death 

(PREDESCI)

 Consider temporary NSBB stop and/or 

dose adjustment. 

 SBP is NO contraindication for NSBB

Mandorfer, M. et al. Gastroenterology 146, 1680–1690 (2014).

Villanueva, C. et al. Lancet 393, 1597–1608 (2019).
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• 70% risk of SBP recurrence within 1 year

Titó L. et al. Hepatology 1988

• Cirrhotic patients with AF protein <10 g/L 

and/or high serum bilirubin at high risk of 

developing SBP 

Llach, J. et al. Hepatology 1992

Prophylaxis
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Secondary prophylaxis is effective

Ginés, P. et al. Hepatology 12, 716–724 (1990).

Loomba, R. et al. Clin. Gastroenterol. Hepatol. 7, 487–493 (2009).

Primary prophylaxis is effective in 

high-risk patients

Agent of choice: Norfloxacin 400 mg/d 
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Concluding remarks
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• SBP is frequent and easy to miss

 Diagnose and treat early, don’t forget albumin

• Bacterial overgrowth/translocation and peritoneal immune status are critical

 Critically assess PPI therapy

 More studies needed to define roles of FXR agonists and peritoneal immunity

• Emergence of drug resistance is concerning

 Consider broad-spectrum therapy in critically-ill patients and/or nosocomial infections

 Observe local resistance patterns

• Role of NSBB is controversial

 Do not routinely stop NSBB, consider dose adjustment

• Prophylaxis is important, but long-term survival poor after first episode of SBP

 Consider transplant


