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Abstract
Antimicrobial management of severe intra-abdominal in-
fections (IAIs) involves a delicate balance of optimizing 
empirical therapy, which has been shown to improve 
clinical outcomes, while simultaneously reducing unnec-
essary antimicrobial use. Two sets of guidelines for the 
management of intra-abdominal infections were recent-
ly published. In 2010, the Surgical Infection Society and 
the Infectious Diseases Society of America (SIS-IDSA) 
created guidelines for the diagnosis and management 
of complicated IAIs. The new SIS-IDSA guidelines re-
place those previously published in 2002 and 2003. The 
World Society of Emergency Surgery (WSES) guidelines 
represent additional contributions, made by specialists 
worldwide, to the debate regarding proper antimicro-
bial drug methodology. These guidelines represent the 
conclusions of the consensus conference held in Bolo-
gna, Italy, in July 2010 during the first congress of the 
WSES.
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INTRODUCTION
Intra-abdominal infections (IAIs) encompass a variety 
of  pathological conditions, ranging from uncomplicated 
appendicitis to fecal peritonitis. Cases of  IAI are further 
subcategorized as being either uncomplicated or compli-
cated[1].

In the event of  an uncomplicated case of  IAI, the in-
fection only involves a single organ and does not extend 
to the peritoneum. Patients with such infections can be 
treated with either surgical resection or antibiotics. When 
the infection is effectively resolved by surgical excision, 
24-h perioperative prophylaxis is typically sufficient. Pa-
tients with IAIs, including acute diverticulitis and certain 
forms of  acute appendicitis, may be treated non-opera-
tively by means of  antimicrobial therapy.

In the event of  complicated IAI, the infectious pro-
cess proceeds beyond the organ, causing either localized 
or diffuse peritonitis. The treatment of  patients with 
complicated IAIs involves both source control and anti-
biotic therapy.

Antimicrobial therapy plays an integral role in the 
management of  IAIs, especially in critically ill patients 
who require immediate empiric antibiotic therapy. An 
insufficient or otherwise inadequate antimicrobial regi-
men is one of  the variables most strongly associated with 
unfavorable outcomes[2,3].

Various studies have demonstrated that inappropriate 
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antimicrobial use is common. Excessive antimicrobial use 
has contributed to the emergence and spread of  drug-re-
sistant microorganisms and has simultaneously increased 
overall treatment costs[4-9].

An antimicrobial-based approach to treating IAIs al-
ways involves a delicate balance between the optimization 
of  empirical therapy, which has been shown to improve 
clinical outcomes, and the reduction of  excessive antimi-
crobial use, which has been proven to increase the rate of  
emergence of  antimicrobial-resistant strains.

The threat of  antimicrobial resistance has been iden-
tified as one of  the major challenges in the management 
of  complicated IAIs.

In the past few decades, an increased prevalence of  in-
fections caused by antibiotic-resistant pathogens, including 
methicillin-resistant Staphylococcus aureus, vancomycin-resis-
tant Enterococcus species, carbapenem-resistant Pseudomonas 
aeruginosa (P. aeruginosa), extended-spectrum b-lactamase 
(ESBL)-producing Escherichia coli (E. coli) and Klebsiella spe-
cies, and multidrug-resistant Acinetobacter species, has been 
observed, especially in IAIs.

To resolve the medical community’s tendency to over-
use antibiotics, a set of  guidelines outlining the proper use 
of  antimicrobial therapy has been implemented, which 
contains specific directions for addressing IAIs.

Two different sets of  guidelines outlining the clinical 
management of  IAIs were recently published.

In 2010, the Surgical Infection Society (SIS) and the 
Infectious Diseases Society of  America (IDSA) instituted 
standardized guidelines for the diagnosis and management 
of  complicated IAIs[10]. 

The new SIS and IDSA guidelines replace those pre-
viously published in 2002 and 2003.

The World Society of  Emergency Surgery (WSES) 
guidelines[11] represent an additional contribution to the 
debate by specialists worldwide. These guidelines repre-
sent the conclusions reached by the consensus confer-
ence held in Bologna, Italy, in July 2010, during the first 
congress of  the WSES; in attendance at this event were 
surgeons, infectious disease specialists, pharmacologists, 
radiologists and intensivists, all of  whom wished to define 
and streamline a standardized set of  recommendations for 
the early treatment and management of  IAIs[11].

GUIDELINES BY SIS AND IDSA: ANTIMI-
CROBIAL MANAGEMENT FOR COMPLI-
CATED INTRA-ABDOMINAL INFECTIONS
In the SIS and IDSA guidelines, selection of  the appro-
priate antimicrobial regimen is based primarily on the “risk 
factor” of  the potential failure of  the treatment in ques-
tion.

“High risk” describes patients with an increased likeli-
hood of  treatment failure and a greater potential sever-
ity of  infection according to clinical assessment criteria. 
Such patients include those with anatomically unfavorable 
infections or health care-related infections[10].

Clinical factors predicting failure of  treatment for 
IAIs include: (1) delay in the initial stages of  intervention 
(24 h ); (2) high severity of  illness (Acute Physiology and 
Chronic Health Evaluation Ⅱ score > 15); (3) advanced 
age of  patient; (4) comorbidity involving organ dysfunc-
tion; (5) low albumin levels; (6) poor nutritional status; (7) 
peritoneal involvement or diffuse peritonitis; (8) inability 
to achieve adequate debridement or control of  drainage; 
(9) presence of  malignancy; and (10) health care-related 
infection.

Health care-related infections refer to a spectrum of  
adult patients treated in acute care hospitals or monitored 
in chronic care settings. These patients increase their risk 
of  infection due to the emergence of  multidrug-resistant 
bacteria. Health care-related infections have higher risks 
of  complication and mortality than community-acquired 
disease.

Guidelines developed by the SIS and the IDSA have 
recommended various single-agent and combination regi-
mens for patients with different levels of  risk.

Extra-biliary community-acquired intra-abdominal 
infections
In the treatment of  patients with community-acquired 
IAIs, empiric antimicrobial therapy should protect against 
common gram-negative and anaerobic enteric bacteria.

The SIS and IDSA guidelines classify community-
acquired IAIs as being mild, moderate, or severe on the 
basis of  the patient’s assessed risk factors.

For high severity infections, those cases for which ad-
equate empirical therapy helps reduce the rate of  mortal-
ity, regimens having a broader spectrum of  antimicrobial 
activity are recommended.

For adult patients with mild-to-moderate community-
acquired infections, the SIS-IDSA guidelines recommend 
the use of  ticarcillin-clavulanate, cefoxitin, ertapenem, 
moxifloxacin, or tigecycline as single-agent therapies; the 
guidelines also advocate combinations of  metronidazole 
with cefazolin, cefuroxime, ceftriaxone, cefotaxime, or le-
vofloxacin, as opposed to single agents featuring broader 
antimicrobial activity.

The empiric use of  antimicrobial regimens with broad-
spectrum activity against gram-negative organisms, which 
include meropenem, imipenem-cilastatin, doripenem, 
piperacillin-tazobactam as single-agent therapies, or cip-
rofloxacin, levofloxacin ceftazidime, cefepime each com
bined with metronidazole, is recommended by the SIS-
IDSA guidelines for treating high-severity community-
acquired IAIs.

(Due to the increasing resistance of  E. coli to fluoro-
quinolones, local population susceptibility profiles and, if  
available, isolate susceptibilities should be reviewed).

The SIS-IDSA guidelines do not recommend the rou-
tine use of  agents effective against enterococci in com
munity-acquired infections, even if  infections caused by 
these organisms may be associated with poorer clinical 
outcomes[10].

Additionally, antifungal protection is not required for 
community-acquired infections.
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According to the guidelines, Amynoglicosides should 
be reserved for patients allergic to b-lactam agents and, 
even in these cases, they are “last resort” options that 
should be used only when quinolone-based regimens are 
unavailable. That said, depending on the local susceptibil-
ity patterns of  nosocomial gram-negative bacilli, Amino-
glycosides may be a reasonable choice for the empiric or 
definitive treatment of  certain patients with health care-
related IAIs.

Health care-associated intra-abdominal infections
Health care-related infections are commonly caused by 
more resistant strains, which may include the non-ferment-
ing gram-negative P. aeruginosa, Acinetobacter species, E. coli, 
Enterobacter species, Proteus species, methicillin resistant Staph-
ylococcus aureus, enterococci, Candida species, and extended 
spectrum b-lactamase-producing Klebsiella. For these in
fections, given that adequate empiric therapy appears to 
be a crucial factor affecting postoperative complications 
and mortality rates, complex multidrug regimens are rec-
ommended.

According to the SIS-IDSA guidelines, antibiotic se-
lection should always be tailored to address the nosoco-
mial microorganisms known to be present at the facilities 
in which the patient developed the infection.

Biliary intra-abdominal infections
For patients with complicated biliary IAIs, selection of  a 
specific antimicrobial therapy should be based on the ori-
gin of  the infection (community versus health care), on 
the severity of  illness, and on the presence or absence of  
a biliary-enteric anastomosis.

For biliary infections, anaerobic therapy is not recom-
mended unless a biliary-enteric anastomosis is present.

Regarding community-acquired biliary infections, an-
timicrobial activity against enterococci is not required be-
cause such strains have not proven to be pathogenic. For 
certain immunosuppressed patients, however, particularly 
for those who have undergone extensive hepatic-related 
procedures or liver transplants, enterococcal infections 
can be clinically significant and may require treatment.

For community-acquired acute cholecystitis of  mild-
to-moderate severity, the SIS and IDSA guidelines rec-
ommend treatment regimens of  cefazolin, cefuroxime, or 
ceftriaxone. On the other hand, for community-acquired 
acute cholecystitis causing severe physiologic disturbance, 
advanced age, and/or immunocompromise, the IDSA 
guidelines recommend Imipenem-cilastatin, meropenem, 
doripenem, piperacillin-tazobactam as single-agent thera-
pies, or ciprofloxacin, levofloxacin, cefepime, each in 
combination with metronidazole. Contrastingly, for acute 
cholangitis of  any severity grade following bilio-enteric 
anastomosis, the SIS-IDSA guidelines recommend Imi-
penem-cilastatin, meropenem, doripenem, piperacillin-
tazobactam as single-agent therapies, or ciprofloxacin, 
levofloxacin, cefepime, each in combination with metro
nidazole. For health care-related biliary infection of  any 
severity grade, the IDSA guidelines recommend Imi-

penem-cilastatin, meropenem, doripenem, piperacillin-
tazobactam, or ciprofloxacin, levofloxacin, cefepime, each 
in combination with metronidazole, supplementing them 
with vancomycin.

(Due to the increasing resistance of  E. coli to fluoro-
quinolones, local population susceptibility profiles and, 
if  available, isolate susceptibilities should be assessed and 
systematically reviewed).

GUIDELINES BY WSES: ANTIMICROBIAL 
MANAGEMENT FOR INTRA-ABDOMINAL 
INFECTIONS
Patients with IAIs are classified by SIS-IDSA guidelines 
into low risk and high risk. 

However the definition of  “risk” in IAIs remains too 
vague. Dividing patients with IAIs into lower and higher 
risk categories may be not easy, and attempting to assess 
a patient’s risk of  treatment failure may be not sufficient 
to optimize an antimicrobial treatment plan.

In order to stratify the patients with IAIs, WSES guide-
lines stratify patients with IAIs according to the specific 
risk for antimicrobial resistant bacteria and to the clinical 
patient’s severity.

In order to better identify the pathogens present and 
evaluate the associated resistance patterns, infections 
are classified as being either community- or hospital-ac
quired.

In the past two decades, the incidence rate of  hospi-
tal-acquired infections caused by resistant microorgan-
isms has risen significantly, a finding that is probably 
correlated with higher levels of  antibiotic exposure and 
an increasing number of  patients with one or more pre-
disposing conditions such as recent exposure to antibiot-
ics, high severity of  illness, advanced age, comorbidity, 
degree of  organ dysfunction, low albumin level, poor 
nutritional status, immunocompromise, and the presence 
of  malignancy.

In the last years, the level of  resistance has become 
significant also in the community acquired infections. The 
main resistance problem in IAIs is represented by ESBL 
producers Enterobacteriaceae, even today frequently found 
in community acquired infections[12,13].

The available therapeutic options for the treatment of  
ESBL-associated infections are limited by drug resistance 
conferred by the ESBLs[14,15].

The third generation cephalosporins, recommended 
by SIS-IDSA for high risk patients in association with 
metronidazole, should not be used to treat suspected in-
fections with ESBL producing organisms because clinical 
outcome is poor even in the presence of  apparent sus-
ceptibility[14].

Also cefepime should not be used as the first line the
rapy against ESBL-producing organisms[14].

Piperacillin-tazobactam, recommended by SIS-IDSA 
guidelines for high risk patients, is not regarded as suit-
able first line therapy for serious infections caused by 
ESBL producer[14].

Sartelli M et al . Antimicrobial management of IAIs
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Ciprofloxacin has been a potential antimicrobial op-
tion for the treatment of  infections caused by ESBL pro-
ducing enterobacteriaceae; however, in recent years, the 
usage of  ciprofloxacin has risen, and ESBL-producing 
isolates resistant to fluoroquinolones has increased over 
time also in E. coli[14].

For two decades Carbapenems have been the antibi-
otics of  first choice for ESBLs. 

The increased carbapenem consumption has been as-
sociated to increasing of  carbapenem-resistant bacterial 
species[13].

The rapid spread of  carbapenemases in Klebsiella pneu-
moniae (K. pneumoniae)[16] emphasizes the concept that the 
usage of  carbapenems should be optimized in terms of  
indication and exposure.

Therefore, group 2 carbapenems should be used in 
community acquired IAIs only in critically ill patients 
where inadequate antimicrobial therapy may have a sig-
nificant impact on the patients mortality, independently 
by the site of  infection.

The choice of  the antimicrobial regimen poses seri-
ous problems for the management of  critically ill pa-
tients. In patients with severe sepsis or septic shock an 
early correct empirical antimicrobial therapy has a signifi-
cant impact on the outcome, independently by the site of  
infection.

It is confirmed by a recent prospective observational 
study, involving 180 consecutive patients with secondary 
generalized peritonitis, by Riché et al[17] that demonstrated, 
a significantly higher mortality rate in septic shock (35% 
vs 8% for patients without shock).

Recently published international guidelines outlining 
the proper management of  severe sepsis and septic shock 
(Surviving Sepsis Campaign)[3] recommend the intrave-
nous administration of  antibiotics within the first hour 
following diagnosis; the use of  broad-spectrum agents that 
can effectively penetrate the presumed site of  infection; 
and the daily reassessment of  the antimicrobial regimen in 
order to optimize treatment efficacy, prevent the develop-
ment of  drug resistance, avoid drug-induced toxicity, and 
minimize the overall cost of  hospitalization.

For years, antibiotics have typically been used as single-
agent therapies; only once microbiological cultures and 
susceptibility tests had been performed were more potent 
compounds then administered. The traditional approach, 
however, may no longer be appropriate for critically ill 
patients in the current context of  increasing antibiotic re-
sistance.

Increasing rates of  antibiotic resistance and a better un-
derstanding of  the inflammatory process together prompt-
ed the medical community to begin advocating the use of  
broad-spectrum regimens initially when treating critically ill 
patients.

This two-stage approach, consisting of  aggressive ini-
tial therapy followed by a less intense follow-up treatment, 
allows for the immediate and effective treatment of  seri-
ous infections while simultaneously avoiding the overuse 
of  antibiotics, potential microbial resistance, and excessive 
hospitalization costs.

Community-acquired intra-abdominal infections
Empirical antibiotic treatment of  community-acquired 
IAIs should be conducted in accordance with the most 
frequently isolated germs and the local trends of  antibi-
otic resistance. The major pathogens involved in commu-
nity-acquired IAIs are enterobacteriaceae, streptococci, 
and anaerobes. The primary problems with resistance 
stem from ESBL-producing enterobacteriaceae, which are 
frequently found in community-acquired infections[12,13].

Many factors can increase the risk of  ESBL selection, 
but prior exposure to antibiotics (mainly third generation 
cephalosporins) and comorbidities that continuously re-
quire antibiotic treatment regimens, are among the most 
significant predisposing criteria[18].

In the event of  community-acquired IAIs, antimicro-
bial therapy for enterococci should be considered on a 
patient-by-patient basis, mainly for critically ill and immu-
nocompromised patients as well as patients with valvular 
heart disease or prosthetic implants.

Community-acquired IAIs may be treated with either 
single or multiple antimicrobial regimens depending on 
the patient’s condition as well as the predominant risk 
factors for specific microorganisms and resistance pat-
terns. For stable, non-critical patients presenting with no 
ESBL-associated risk factors, amoxicillin/clavulanate and 
ciprofloxacin plus metronidazole regimens are recom-
mended. Contrastingly, for critically ill patients present-
ing with no ESBL-associated risk factors, treatments of  
piperacillin/tazobactam are recommended.

On the other hand, for stable, non-critical patients 
presenting with ESBL-associated risk factors, ertapenem 
or tigecycline treatments are recommended. Contrasting
ly, for critically ill patients presenting with ESBL-associat-
ed risk factors, meropenem or imipenem plus fluconazole 
regimens (the latter in the event of  risk factors for Can-
dida) are recommended.

Antimicrobial regimens recommended by WSES[11] 
for treating extra-biliary community-acquired IAIs was 
summarized in Table 1.

Biliary intra-abdominal infections
Antibiotics are always recommended when treating com-
plicated cholecystitis and advanced uncomplicated chole-
cystitis.

The most important factors for antimicrobial drug 
selection in biliary infections are the following: antimicro-
bial activity against causative bacteria, the clinical condi-
tion of  the patient in question, and the biliary levels of  
the antimicrobial agents.

An antibiotic’s in-bile efficacy as well as the manner in 
which it is ultimately secreted into the bile are also impor-
tant selection criteria when choosing an appropriate drug 
regimen.

The microorganisms that are most often isolated in 
biliary infections are the gram-negative aerobes, E. coli 
and K. pneumoniae, and several anaerobes, especially Bac-
teroides fragilis. Activity against enterococci is not typically 
required since their pathogenicity in biliary tract infec-
tions remains unclear[19,20].

Sartelli M et al . Antimicrobial management of IAIs
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The efficacy of  antibiotics in treating biliary infections 
depends largely on the drugs’ resulting biliary concentra-
tions[21-23].

However, there are no clinical or experimental data 
available from which to infer the antimicrobial dosage 
that would safely maximize biliary duct penetration, and 
as such, no standardized recommendations have been es-
tablished.

For stable, non-critical patients presenting with no 
ESBL-associated risk factors, amoxicillin/clavulanate or 
ciprofloxacin plus metronidazole regimens are recom-
mended.

For stable, non-critical patients presenting with ES-
BL-associated risk factors, Tigecycline is recommended.

For critically ill patients presenting with no ESBL-
associated risk factors, Piperacillin/tazobactam is recom-
mended.

For critically ill patients presenting with ESBL-asso
ciated risk factors, tygecycline plus piperacillin (plus flu-

conazole in the event of  risk factors for Candida) is the 
recommended drug regimen. 

Antimicrobial regimens recommended by WSES[11] 
for treating biliary IAIs was summarized in Table 2.

Hospital-acquired intra-abdominal infections
Hospital-acquired IAIs are, by definition, infections that 
were not present upon hospital admission but become 
evident at least 48 h following admission in patients hos-
pitalized for a reason other than IAIs.

The threat of  antimicrobial resistance has been iden-
tified as one of  the major challenges in the management 
of  complicated IAIs.

Hospital-acquired infections are commonly caused by 
more resistant strains, and for these infections, complex 
multi-drug regimens are usually recommended.

The use of  anti-enterococcal drugs in empirical an-
tibiotic regimens to treat nosocomial IAIs is always war-
ranted if  directed against Enterococcus faecalis.

Sartelli M et al . Antimicrobial management of IAIs

Table 1  Antimicrobial regimens recommended by the World Society of Emergency Surgery recommendations for treating extra-
biliary community-acquired intra-abdominal infections

Antimicrobial agents Dosage

In stable, non-critical patients
   With no ESBL-associated risk factors Amoxicillin/clavulanate 2.2 g every 6 h (2-h infusion time)

Ciprofloxacin 400 mg every 8 h (30-min infusion time) 
+
Metronidazole 500 mg every 6 h (1-h infusion time)

   With ESBL-associated risk factors Ertapenem 1 g every 24 h (2-h infusion time)
Tigecycline 100 mg LD then 50 mg every 12 h (2-h infusion time)

In critically ill patients presenting
   With no ESBL-associated risk factors Piperacillin/tazobactam 9 g LD then 18 g per day via continuous infusion or 4.5 g every 6 h (4-h infu-

sion time)
   With ESBL-associated risk factors Meropenem 500 mg every 6 h (6-h infusion time) 

or
Imipenem 500 mg every 4 h (3-h infusion time)
+
Fluconazole 600 mg LD then 400 mg every 24 h (2-h infusion time)

ESBL: Extended-spectrum b-lactamase; LD: Loading dose.

Table 2  Antimicrobial regimens recommended by the World Society of Emergency Surgery recommendations for treating biliary 
intra-abdominal infections

Antimicrobial agents Dosage

In stable, non-critical patients
   With no ESBL-associated risk factors Amoxicillin/clavulanate 2.2 g every 6 h (2-h infusion time)

Ciprofloxacin 400 mg every 8 h (30-min infusion time) 
+
Metronidazole 500 mg every 6 h (1-h infusion time)

   With ESBL-associated risk factors Tigecycline 100 mg LD then 50 mg every 12 h (2-h infusion time)
In critically ill patients
   With no ESBL-associated risk factors Piperacillin/tazobactam 9 g LD then 18 g per day via continuous infusion or 4.5 g every 6 h (4-h infu-

sion time)
   With ESBL-associated risk factors Piperacillin 8 g LD then 16 g/d via continuous infusion or 4 every 6 h (4-h infusion time)

+
Tigecycline 100 mg LD then 50 mg every 12 h (2-h infusion time)
+/-
Fluconazole 600 mg LD then 400 mg every 24 h (2-h infusion time)

ESBL: Extended-spectrum b-lactamase; LD: Loading dose.
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The recently published IDSA guidelines for the treat-
ment of  invasive candidiasis don’t explicitly address can-
didal peritonitis[24]. However, the use of  echinocandins is 
generally favored as a first-line empirical therapy in treat-
ing critically ill patients, while fluconazole is typically used 
for patients with less severe conditions. Consequently, by 
applying these trends to the context of  IAIs one might 
suggest the prescription of  echinocandins as a first-line 
treatment for cases of  severe nosocomial IAIs.

For stable, non-critical patients presenting with risk 
factors for multidrug-resistant pathogens, fluconazole 
and tigecycline plus piperacillin are recommended.

In critically ill patients presenting with risk factors 
presenting for multidrug-resistant pathogens meropenem, 
imipenem/cilastatin, and doripenem (plus an echinocan-
din and Teicoplanin) or Tigecycline (plus an Echinocan-
din and Piperacillin) are recommended.

Antimicrobial regimens recommended by WSES[11] for 
hospital-acquired IAIs was summarized in Table 3.

CONCLUSION
Proper empiric antimicrobial therapy has an enormous 
effect on the morbidity and mortality rates of  patients 
suffering from IAIs, especially those who are critically ill. 
Inappropriate antibiotic treatments of  IAIs may result in 
poor patient outcome. Furthermore, the selection of  an 
appropriate antimicrobial agent has become a significant 
challenge due to the emerging resistances of  target or-
ganisms to commonly prescribed antibiotics.

To more effectively customize antimicrobial treatment 

regimens, guidelines outlining the proper therapeutic 
protocol for administering antimicrobial drugs have been 
developed to help clinicians to better and more efficiently 
treat IAIs.

REFERENCES
1	 Menichetti F, Sganga G. Definition and classification of intra-

abdominal infections. J Chemother 2009; 21 Suppl 1: 3-4
2	 Paul M, Shani V, Muchtar E, Kariv G, Robenshtok E, Leibo-

vici L. Systematic review and meta-analysis of the efficacy of 
appropriate empiric antibiotic therapy for sepsis. Antimicrob 
Agents Chemother 2010; 54: 4851-4863

3	 Dellinger RP, Levy MM, Carlet JM, Bion J, Parker MM, Jae-
schke R, Reinhart K, Angus DC, Brun-Buisson C, Beale R, 
Calandra T, Dhainaut JF, Gerlach H, Harvey M, Marini JJ, 
Marshall J, Ranieri M, Ramsay G, Sevransky J, Thompson 
BT, Townsend S, Vender JS, Zimmerman JL, Vincent JL. Sur-
viving Sepsis Campaign: international guidelines for man-
agement of severe sepsis and septic shock: 2008. Crit Care 
Med 2008; 36: 296-327

4	 Hecker MT, Aron DC, Patel NP, Lehmann MK, Donskey CJ. 
Unnecessary use of antimicrobials in hospitalized patients: 
current patterns of misuse with an emphasis on the anti-
anaerobic spectrum of activity. Arch Intern Med 2003; 163: 
972-978

5	 Rüttimann S, Keck B, Hartmeier C, Maetzel A, Bucher HC. 
Long-term antibiotic cost savings from a comprehensive in-
tervention program in a medical department of a university-
affiliated teaching hospital. Clin Infect Dis 2004; 38: 348-356

6	 Cattan P, Yin DD, Sarfati E, Lyu R, De Zelicourt M, Fagnani 
F. Cost of care for inpatients with community-acquired intra-
abdominal infections. Eur J Clin Microbiol Infect Dis 2002; 21: 
787-793

7	 Montravers P, Gauzit R, Muller C, Marmuse JP, Fichelle A, 

Sartelli M et al . Antimicrobial management of IAIs

Table 3  Antimicrobial regimens recommended by the World Society of Emergency Surgery recommendations for hospital-acquired 
intra-abdominal infections

Antimicrobial agents Dosage

In stable, non-critical patients Piperacillin 8 g LD then 16 g/d via continuous infusion or 4 every 6 h (4-h infusion time)
+
Tigecycline 100 mg LD then 50 mg every 12 h (2-h infusion time)
+
Fluconazole 600 mg LD then 400 mg every 24 h (2-h infusion time)

In critically ill patients Piperacillin 8 g LD then 16 g/d via continuous infusion or 4 every 6 h (4-h infusion time)
+
Tigecycline 100 mg LD then 50 mg every 12 h (2-h infusion time)
+
Echinocandin
   Caspofungin (loading dose of 70 mg, then 50 mg daily) 
   Anidulafungin (loading dose of 200 mg, then 100 mg daily)
   Micafungin (100 mg daily)
Meropenem 500 mg every 6 h (6-h infusion time)
or
Imipenem 500 mg every 4 h (3-h infusion time)
or
Doripenem 500 mg every 8 h (4-h infusion time)
+
Teicoplanin 1.6 g via continuous infusion or 400 mg every 6 h (4-h infusion time)
+
Echinocandin
Caspofungin (loading dose of 70 mg, then 50 mg daily) 
Anidulafungin (loading dose of 200 mg, then 100 mg daily)
Micafungin (100 mg daily)

LD: Loading dose.
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