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Eckmann C.  Chirurg 2016;87:26-33

Peritonitisformen - klinische Einteilung 



Diffuse Peritonitis -
Drei-Säulen-Modell der Therapie

Eckmann C. Chirurg 2016



Timing of surgery/antibiotics in GI perforation
and impact on survival in ICU patients

000Bloos et al et al. Crit Care 2014;18:R42.



Fazit - Chirurgische Therapie der 
diffusen Peritonitis im Wandel

Merkmal Traditionell
(20. Jahrhundert)

Evidenzbasiert
(21. Jahrhundert)

Operationszeitpunkt Intensive präoperative 
Konditionierung, dann OP

Sofortige OP

Standardverfahren Repetitive Laparotomien Eine Index-OP, Relaparotomie
on demand

Verfahrenswahl Immer offenes Vorgehen MIC (lokale Peritontis)
DCS (Extremsituation)

Spülung der Bauchhöhle Sehr große Spülvolumina
Antiseptische Substanzen

Limitiertes Spülvolumen
Physiologische Substanzen

Offenes Abdomen Abdomen weit offen lassen VAC-Verfahren
Faszientraktion/ -verschluß
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Antibiotikatherapie der Peritonitis
S2k- Leitlinie AWMF  – Stufe 1 und 2

Eckmann C et al. GMS Infect Dis  2020;8;12-22 (open access) 36



Antibiotikatherapie der Peritonitis
S2k- Leitlinie AWMF  – Stufe 1 und 2

Eckmann C et al. GMS Infect Dis  2020;8;12-22 (open access) 36



Antibiotikatherapie bei cIAI
Cefazolin, Cefuroxim oder Ceftriaxon?

Cassier P et al. Clin Microbiol Infect 2011;17:1746-1751
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Präparat Cephalosporin-
Generation

Grampositive 
Wirkung

Gramnegative 
Wirkung

Resistenz-
entwicklung 
gramnegativ

Cefazolin 1 +++ - -

Cefuroxim 2 ++ ++ -

Ceftriaxon 3 ++ +++ +++



Antibiotikatherapie nach Appendektomie
Cefazolin oder Cefuroxim? Klinische Daten

Surat G et al. Antibiotics 2022;11:501

• Design: single center quality improvement study
• Kollektiv: IAI ohne Sepsis, 2016-2019 (n=587)
• Cefuroxim (2016-2017) bzw. Cefazolin (ab 2017)
• Propensity Score matching (jeweils n=196)

• SSI-Rate:
• 7,1% Cefazolin vs. 3,6% Cefuroxim, p=0,117

• Andere Infektionen:
• 8,7% Cefazolin vs. 2% Cefuroxim, p=0,004)
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Antibiotikatherapie der Peritonitis
S2k- Leitlinie AWMF – Stufe 3

36
Eckmann C et al. GMS Infect Dis  2020;8;12-22 (open access) 



“Kurzzeit”-Antibiotika bei cIAI (STOP IT trial)
Sawyer RG et al N Eng J Med 2015;372:1996-2005 
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Gordon AC et al. N Eng J Med 2016;375:1638-48

Epidemiologie der septischen Schocks 

Blau=Levosimendan, rot=Placebo; n=519



Epidemiologie der abdominellen Sepsis  –
AbSeS trial

Blot S et al. Intensive Care Med 2019;45:170 3-1714

34

• Rationale: Update Epidemiologie der abdominellen Sepsis

• Kollektiv : multinationale, prospektive Kohorte (nur ITS)

• Anzahl: 2621 P., 309 ITS, 42 Länder

• Verteilung: 21,6% ambulant erworben, 68,4% nosokomial

• Erreger: Gram negativ (58,6%) grampositiv (39,4%), 
Anaerobier 11,7%, Pilze (13%); multiresistente 
Erreger n=522 Patienten (26,3%)   

• Mortalität: 29,1% (752/2588 Patienten); 
23,7% (amb. erw.) vs. 33,9% (nosokom., p<0,001). 



Epidemiology of abdominal sepsis –
AbSeS trial

Blot S, ...Eckmann C et al. Intensive Care Med 2019;45:170 3-1714

34

• rationale: Update on epidemiology of abdominal sepsis

• collective : multinational, prospective cohort (only ITS)

• numbers: 2621 pts., 309 ICU, 42 countries

• distribution: 21,6% com. acquired, 68,4% nosocomial

• pathogens: Gram-negative (58,6%) gram-positive (39,4%), 
Anaerobes 11,7%, yeasts (13%); multiresistant
bacteria n=522 patients (26,3%)   

• mortality: 29,1% (752/2588 pts.); 
23,7% (com. acq.) vs. 33,9% (nosocom., p<0,001). 



Global burden of antimicrobial resistance
attributable and associated death by region

Naghavi M et al. Lancet 2022;399:629-55

Global deaths in 2019 due to AMR:
1.5 Million patients (!)



Abdominelle Sepsis und resistente Spp. –
geographische Unterschiede

Blot S et al. Intensive Care Med 2019;45:170 3-1714
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Economic burden of MDR infections in abdominal sepsis

De Pascale G et al. J Crit Care 2018

Item MDR Non MDR P value
Cost (Median) 
Euro

39413 27606 0,004

Cost (IQR) 
Euro

24417-56343 19541-41574 0,004



Erhöhtes Risiko resistenter Erreger cIAI

üVorangegangener Aufenthalt in Regionen mit 
erhöhter MRGN-Rate in letzten 6 Monaten

üAntibiotika-Vortherapie in letzten 6 Monaten
üVerlängerter KH / Intensivaufenthalt
übekannte MRGN-Kolonisation aktuell oder in der 

Anamnese
üpostoperative oder tertiäre Peritonitis

Eckmann C, Kaffarnick M, Grabein B et al. Chirurg 2017;89:40-49 
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NDM

VIM

n=1869

OXA-like
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Zunehmend Carbapenem-resistente Enterobacterales in Deutschland     
Nationales Referenzzentrum Bochum 2021

Pfennigwerth et al., P0617, ECCMID 2022; RKI Epidemiol Bull, 12.5.2022



Systematische Review zur Nephrotoxizität
bei Therapie mit Polymyxinen

• 237 RCT, cohort and case-control studies
• NT rate in studies using standard criteria 

for assessing: 0.391
• Odds for NT in polymyxin-based versus 

non-polymyxin based regimen: OR 2.23 
(95% CI 1.58–3.15); p<0.001)

• Severe NT 13.1%
• Recovery rate <50% in 39% of the 

studies

CI, confidence interval; ICU, intensive  care unit; NA, not applicable; NT, nephrotoxicity; OR, odds ratio; RCT, randomised controlled trial.

Wagenlehner F,  et al. Clin Microbiol Infect 
2021;671–86



Rezente Optionen für Gram-negative Infektionen
Spektrum der  Aktivität

CRE, carbapenem-resistant Enterobacterales; CSE, carbapenem-susceptible Enterobacterales; ESBL, extended-spectrum β-lactamase; KPC, Klebsiella pneumoniae carbapenemase; 
MBL, metallo-β-lactamase; OXA, oxacillinase.
1. ZERBAXA® (ceftolozane–tazobactam) Summary of Product Characteristics. Merck, 2021; 2. ZERBAXA® (ceftolozane–tazobactam) US Prescribing Information. Merck, 2019; 3. 
Bush K. Int J Antimicrob Agents 2015;46:483–93; 4. Wright H, et al. Clin Microbiol Infect 2017;23:704–12; 5. Munita J, et al. Clin Infect Dis 2017;65:158–61; 6. Liscio JL, et al. Int J 
Antimicrob Agents 2015;46:266–71; 7. RECARBRIO® (imipenem+cilastatin/relebactam) US Prescribing Information. Merck, 2020; 8. RECARBRIO® (imipenem+cilastatin/relebactam) 
Summary of Product Characteristics. Merck, 2021; 9. Theuretzbacher U, et al. J Antimicrob Chemother 2021;76(Supplement 1):i47–54; 10. VABOMERE® (meropenem–vaborbactam) 
US Prescribing Information. Melinta Therapeutics, 2017; 11. VABOREM® (meropenem–vaborbactam) Summary of Product Characteristics. Melinta Therapeutics, 2020; 12. 
Lomovskaya O, et al. Antimicrob Agents Chemother 2017;61:e01443-17; 
13. FETROJA® (cefiderocol) US Prescribing Information. Shionogi, 2019; 14. FETCROJA® (cefiderocol) Summary of Product Characteristics. Shionogi, 2020; 15. AVYCAZ®

(ceftazidime–avibactam) US Prescribing Information. Allergan, 2019; 16. ZAVICEFTA® (ceftazidime–avibactam) Summary of Product Characteristics. Pfizer, 2021.

No activityVariable activityActivity

Microbiological activity

Agent
CSE CRE

A. baumannii
Carbapenem-

resistant 
P. aeruginosa

A A D B

ESBL KPC OXA MBL

Ceftolozane–tazobactam1‒6

Imipenem/cilastatin–
relebactam3,4,7‒9

Meropenem–vaborbactam4,9‒12

Cefiderocol4,9,13,14

Ceftazidime–avibactam3,4,6,9,15,16



Inoculum effect to different antibiotics in CRE
(change in MIC for inoculum of 107 CFU/ml)

Danjean M et al. Clin Microbiol Infect 2022;28:1503.e1 – 1503.e3

Antibiotic Switch from
susceptible to resistant

n CI

Cefiderocol 88% 30/34 71.6-96.2

Ceftolzane / 
Tazobactam

75% 3/4 21.9-98.7

Imipenem / 
Relebactam

72% 13/18 46.4-89.3

Meropenem / 
Vaborbactam

50% 14/28 31.1-68.9

Ceftazidim/
Avibactam

8,7% 2/23 1.5-29.5



Cefiderocol vs. best available therapy (BAT)
CREDIBLE-CR Safety data

Bassetti M, et al. Lancet Infect Dis. 2021;21:226-240

Parameter, n of patients (%) Cefiderocol
(n=101)

BAT
(n=49)

AEs 92 (91.2) 47 (95.9)

Treatment-related AEs 15 (14.7) 11 (22.9)

Death 34 (33.7) 9 (18.4)

SAEs 50 (49.5) 23 (46.9)

Discontinuation due to AEs 10 (9.9) 3 (6.1)
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RECLAIM 1 & 2 in cIAI
Primary efficacy results: Clinical cure at TOC1

Analysis population n

Clinical cure rate n/N (%) Between group 
difference, %

(95% CI)CAZ–AVI
+ MTZ MER

MITT
(EMA co-primary 
analysis population)

1043 429/520 (82.5) 444/523 (84.9) –2.4 (–6.90, 2.10) 

CE at TOC
(EMA co-primary 
analysis population)

826 376/410 (91.7) 385/416 (92.5) –0.8 (–4.61, 2.89)

mMITT
(FDA primary 
analysis population)

823 337/413 (81.6) 349/410 (85.1) –3.5 (–8.64, 1.58) 

% difference in clinical cure rate (95% CI)

Primary efficacy endpoints: CAZ–AVI was non-inferior to MER in all populations1

Solid line represents sponsor pre-specified NI margin of –12.5% for the lower limit of the 95% CI. Dashed line represents FDA requirement of –10%
AVI, avibactam; CAZ, ceftazidime; CE, clinically evaluable; CI, confidence interval; EMA, European Medicines Agency; EOT, end of treatment; FDA, Food and Drug Administration; 
LFU, late follow-up; MER, meropenem; MITT, modified intent-to-treat; mMITT, microbiological modified intent-to-treat; MTZ, metronidazole; NI, non-inferiority; TOC, test of cure.
1. Mazuski JE, et al. Clin Infect Dis. 2016;62:1380–1389.

Adapted from Mazuski JE, et al. Clin Infect Dis. 2016



Ceftazidim/Avibactam use for KPC-Kp infections
a retrospective observational multicentre study

Tumbarello M et al. Clin Infect Dis 2022



IDSA Guidance 
Carbapenem-resistente Enterobacterales

Carbapenemase-Nachweis 

KPC

Ceftazidim-Avibactam
Meropenem-Vaborbactam

Imipenem-Relebactam

OXA-48

Ceftazidim-Avibactam

MBL

Ceftazidim-Avibactam + 
Aztreonam, Cefiderocol

Cefiderocol
Tigecyclin, Eravacyclin (nur unkomplizierte IAI)

Alternative Therapie

Bevorzugte Therapie

Tigecyclin, Eravacyclin 
(nur unkomplizierte IAI)

Tamma, ME125, ECCMID 2022; Paul, ME125, ECCMID 2022; Tamma et al., Clin Infect Dis, 19.4.2022



Antibiotikatherapie der Peritonitis
S2k- Leitlinie AWMF  – Stufe 4

Eckmann C et al. GMS Infect Dis  2020;8;12-22 (open access) 



Wirtz et al. Crit Care 2018

Reduction of antibiotic exposure in cIAI
Value of Procalcitonin (PCT)



Montravers P et al. Intensive Care Med 2019

8 vs 15 days of antibiotics in 
postoperative peritonitis (DURAPOP trial)



Fazit für Klinik und Praxis

• Abdominelle Sepsis ist häufig und verläuft 
häufig tödlich

• Chirurgisch findet ein evidenzbasierter 
Paradigmenwechsel statt

• MRE-Infektionen  stellen global ein enormes 
Problem dar

• Aktuelle Empfehlungen favorisieren den 
Einsatz neuer Antibiotika bei schweren MRE-
Infektionen 
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