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Complicated Intra-Abdominal Infections
Definition

Extends beyond the hollow viscus 
of origin into the peritoneal space

Associated either with abscess 
formation or peritonitis

Requires either operative or 
percutaneous intervention to 
resolve

Solomkin J et al. Clin Infect Dis. 2003 Oct 15;37(8):997-1005.
Mazuski J et al. Surgical Infections. 2002. 3(3):161-173.
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Complicated Intra-Abdominal
Infection Types

• Wide variety of conditions
– Perforated gastroduodenal 

ulcers
– Biliary tract infections
– Small bowel perforations
– Complicated appendicitis 

(with abscess or perforation) 

– Complicated diverticulitis 
(with abscess or perforation)

Goldstein E. Clin Infect Dis 2002 Sep 1;35(Suppl 1):S106-11.
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Complicated Intra-Abdominal Infections:
Common Pathogens

Facultative and Aerobic Gram-
Negatives
Escherichia coli 
Klebsiella spp
Pseudomonas aeruginosa 
Proteus spp 
Enterobacter spp 
other gram-negatives

71.3% 
14.3% 
14.1% 
5.2%
5.1%

12.3%

Gram-Positive Organisms 
Streptococcal spp 
Enterococcus faecalis 
Enterococcus faecium 
Enterococcus spp 
Staphylococcus aureus

38.0% 
11.6% 
3.4% 
7.8% 
3.5%

Solomkin J et al. , Ann Surg 2006

Incidence of various bacteria 
in 702 patients with intra-
abdominal infections 



Magnitude of Problem
• 465 patients 1991-2002 Major NYC Hosp

– Viscus perforation
– Peritonitis (78%) or abscess (22%)
– Community acquired 72%, Hospital Acquired 28%

• 74% organ dysfunction
• 23% mortality

Barie et al. Surg Infect 2004;5(4):365-73



Identification of High Risk Patients 
(who need broader spectrum Rx)

• High risk of death/complications
– High APACHE II score
– Poor nutritional state
– Significant cardiovascular disease
– Inability to obtain source control
– Immunosuppressive therapy or condition

• Certain acute and chronic diseases
– e.,g, acute leukemia, dialysis 

– Prolonged preop hospital stay
– Prolonged preop (>2 days) antimicrobials



When are Cultures Indicated?
• Uncomplicated, perforated or gangrenous appendix without 

abscess: no impact on outcome when cultures obtained
• Abscesses, peri-colonic infections: failure rates higher if empiric 

ABX don’t cover aerobic flora
• Community epidemiology differs
• Anaerobic susceptibility: 

– Unnecessary if predictably potent coverage with metronidazole, 
carbapenems, beta lactam inhibitors used

• Resistance a concern with clindamycin, cefamycins, piperacillin alone, most 
quinolones

– Indicated if persisting anaerobic isolates, bacteremias or prolonged 
therapy indicated



Health Care Associated (HCA) 
Infections (Nosocomial)

• Infections occurring after initial surgery are HCA 
and may harbor resistant flora

• If empiric therapy does not include coverage 
against subsequently recovered resistant flora, 
morbidity higher

• Often require empiric combination therapy
– To cover MRSA, (VRE), MDR GNR



Complicated IA Infections 
Infecting Flora by Onset Location
• Community-acquired infections

• Enteric GNB, facultative bacilli, and β-lactam-susceptible GPC, obligate 
anaerobic bacilli (distal small-bowel and colon-derived infections and for 
more proximal perforations when obstruction is present)

– E coli, B fragilis

• Healthcare-associated infections (post-op/nosocomial)
• Prolonged pre-op LOS or > 2 days pre-op antibiotics

• Usually more resistant flora

– Pseudomonas, Enterobacter and Proteus spp, MRSA, Enterococci, and
Candida spp

• Knowledge of local susceptibility patterns critical

Solomkin J et al. IDSA Guidelines Clin Infect Dis. 2003 Oct 15;37(8):997-1005.

GNB=gram-negative bacilli
GPC=gram-positive cocci
LOS=length of stay



What Should be Cultured?

• Blood cultures often no benefit in community acquired 
IAI (CA-IAI)

• Intra-abdominal specimens
– Should be representative of the process
– Rarely need more than one (rarely two)
– Should always be sent for anaerobic as well as routine

• Anaerobic transport system
• SWABS ARE NEVER APPROPRIATE



When Should Gram Stain be Done?

• CA-IAI: not indicated
• HCA-IAI: indicated to help guide empiric 

coverage
– If GPC clusters seen, cover for MRSA



Bacteriology of Intra-Abdominal Infection

D. Microbial adherence to peritoneum:
– Bacteria adherent to the peritoneum are resistant to removal 

by peritoneal lavage, in contrast to bacteria in peritoneal fluid.
– 1st 4hrs ----> aerobic E. coli, etc

8hrs. -------> B. fragilis

E. Microbial synergy:
a) Aerobic gm(-)bacteria – lowers oxidation – reduction potential;  

endotoxin produced suppress local host defense
b) B. fragilis – capsular polysaccharide interferes complement 

activation and inhibit leukocyte function



Classification of Intra-abdominal Infections:

A. Primary peritonitis:
– Inflammation of the peritoneum from a 

suspected extraperitoneal source, often via 
hematogenous spread

1. Spontaneous peritonitis in children/adult:
• Adult > children  - mono-microbial infection
• S/Sx:  Abd. Pain, tenderness, distension, N/V, 

fever, lethargy, diarrhea in neonates



Classification of Intra-abdominal Infections:

A. Primary peritonitis:
1. Spontaneous peritonitis in children/adult:

• ADULT:  
– Common in pts w/ ascites (cirrhosis, SLE)

– E. coli (70%)

• CHILDREN:
– Neonatal / age 4-5

– (+) Hx of previous URTI
– W/ nephrotic syndrome, SLE

– Hemolytic strp and pneumococci

• Diagnostic: PARACENTESIS
– Gm stain: Gm (+) spon. Peri.; GM (+) & (-) Sec. Peri

– pH – Low; Neutrophil count  - > 250 cells/mm3



Classification of Intra-abdominal Infections:

B. Peritonitis Related to Peritoneal Dialysis
– Catheter related infection
– Single organism:  gm (+) cocci – 75% 

- S. aureus / S. epidermidis
S/Sx:   - turbidity of the dialysate (earliest sign)

- abdominal pain and fever
Dx:     a) culture of peritoneal fluid

b) clinical signs of peritonitis
Tx: Initially ---> antibiotic & heparin in the dialysate   

& increase the dwelling time
Removal of catheter:
1. persistence of peritonitis after 4-5 days of Tx
2. presence of fungal, tuberculosis, P. aeruginosa
3. fecal peritonitis
4. severe skin infection at the catheter site



Classification of Intra-abdominal Infections
C. Tuberculous Peritonitis:

– Common in developing and underdeveloped countries
– Developed countries ---> due to AIDS
– Route: a) Hematogenous

b) transmurally from diseased bowel
c) Tuberculous salphingitis

– S/Sx:  - fever, anorexia, wt. loss, weakness
- ascites, dull diffuse abd. pain, abd. Mass

– Dx: a) Peritoneal fluid tap
- increase lymphocytes
- culture

b) Laparoscopy & direct biopsy
c) Percutaneous needle biopsy

– Tx: - Anti Kochs drug for 2 yrs
- surgery done only in the presence of    
COMPLICATIONS - Obstruction due to fibrous   
adhesions



Secondary Peritonitis 
• Secondary bacterial peritonitis usually arises following 

gastrointestinal leakage within the peritoneal cavity. This 
leakage may follow perforation of diseased viscera or 
abdominal trauma. 

• The commonest cause in western countries is acute 
appendicitis. 

• Other causes include perforated peptic ulcer, diverticular 
disease of the colon, pancreatitis and cholecystitis and as a 
complication of CAPD. 



Intra-abdominal Abscess
• Accumulation of pus in intra-peritoneal 

spaces
1. Associated w/ primary peritonitis

2. Associated w/ secondary peritonitis



E per fare chiaro sul nostro 
lavoro quotidiano e orientarlo…

HPA SOPs: 
Investigation of 
Fluids from 
Normally Sterile 
Sites 
(06.07.2012)



HPA SOPs: Investigation of Fluids from 
Normally Sterile Sites (06.07.2012)

• Gram stain 
For all except clotted specimens

Centrifuge in a sterile, capped, conical- bottomed 
container at 1200x g for 5-10 mins. 

• Note: If investigation for Mycobacterium species is also requested, 
the centrifugation time may be increased to 15-20 mins and the 
same deposit used for this as well as routine microscopy and culture 



• Total white cell count 
Differential leucocyte count (Counting chamber 
method: recommended for lower WBC counts)

• Other microscopy 
• Microscopy for Mycobacterium species 
• Direct immunofluorescent antibody for Legionella species 
• Indirect immunofluorescent antibody test for P. jirovecii 



Culture and investigation 
• Pre-treatment

Standard : Centrifuge specimen (already performed 
for microscopy).

• Inoculate each agar plate and the enrichment 
broth with the centrifuged deposit with a sterile 
pipette. 

• For the isolation of individual colonies, spread 
inoculum with a sterile loop. 

• If blood culture bottles are used, inoculate 
bottles with the uncentrifuged specimen. 



Clinical details/ 
Conditions 

Specimen Standard media Incubation Cultures read 
Target 

organism(s) 

Temp °C Atmos Time 

Any All specimens

Blood agar 35-37 5-10% CO2 40-48 h daily Any organism 

Fastidious anaerobe 
agar 

35-37 anaerobic 40-48 hr* 48 hr Anaerobes 

For these situations, add the following: 

Peritonitis Ascitic fluid 
Neomycin fastidious 
anaerobe agar 

35-37 anaerobic 40 --- 48 hr* 
48 h 

Anaerobes 

Peritoneal fluid 
CLED/MacConkey 
agar 

35-37 air 16-24 hr 16 h Enterobacteriaceae 

Optional media 

If microscopy suggestive of mixed infection Staph/strep selective 
agar 

35-37 air 16-24 hr 16 hr S. aureus
β-haemolytic 
streptococci

Non-supplemented or supplemented blood culture bottles† 35-37 air

or 
Supplemented brain heart infusion broth 

Subcultured at 40 hr on to the above media as appropriate to clinical 
details 

35-37 

35-37

air 

as above 

40-48 hr 

40-48 hr

N/A 

daily

Any organism 



INFEZIONI ENDOADDOMINALI
l’urgenza/emergenza in microbiologia:

• Fare presto per… avere la crescita batterica
• Fare presto per… avere l’identificazione
• Fare presto per… avere l’antibiogramma



Bactec e liquido peritoneale
• 336 campioni
• 81 (24%) positivi: 50 

significativi, 31 
contaminanti

• 71 patogeni: 16 (23%) 
positivi solo al Bactec, 13 
(18% positivi solo con 
terreni solidi

Sorlin P. et al, J Med Microbiol, 2000



Fare presto per… avere la crescita batterica



The fluid samples were cultured in the URO-QUICK™ for 235 min to 
achieve the cutoff of 1000 cfu/ml.

Fontana C. et al, Med Sci Monit, 2009; 15(2): BR55-60





Lanzafame P. et al., Trends in Medicine, 2011The fluid samples were cultured in the HB&L for
360 min to achieve the cut-off <50 cfu/ml. 







Capozzi D., AMCLI, 2011



Complicated Intra-Abdominal Infections:
Common Pathogens

Facultative and Aerobic Gram-
Negatives
Escherichia coli 
Klebsiella spp
Pseudomonas aeruginosa 
Proteus spp 
Enterobacter spp 
other gram-negatives

71.3% 
14.3% 
14.1% 
5.2%
5.1%

12.3%

Gram-Positive Organisms 
Streptococcal spp 
Enterococcus faecalis 
Enterococcus faecium 
Enterococcus spp 
Staphylococcus aureus

38.0% 11.6% 
3.4% 
7.8% 
3.5%

Solomkin J et al. , Ann Surg 2006

Anaerobic organisms

Bacteroides fragilis
other Bacteroides
Clostridia spp 
Prevotella spp 
Peptostreptococcus
spp Fusobacterium
spp Eubacterium spp 
Others

34.5% 
71.0% 
29.2% 
12.0% 
16.7% 
8.6% 
16.5% 
19.4%

Incidence of various bacteria 
in 702 patients with intra-
abdominal infections 



E PER GLI ANAEROBI COME 
FACCIAMO?



ECCO LA NOVITA’…







Fare presto per… avere 
l’identificazione

Tecnologia 
MALDI TOF



Fare 
presto 
per…
avere 
l’identifi
cazione
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Fare 
presto 
per…
avere 
l’identifi
cazione



Fare 
presto 
per…
avere 
l’antibio
gramma



Fare 
presto 
per…
avere 
l’antibio
gramma



Recommended Regimens: 
2010 IDSA cIAI Guidelines

Adapted from Solomkin J et al. IDSA Guidelines. Clin Infect Dis. 2010 50:133-164.

Mild-to-moderate Infections High-severity Infections

Single agent regimen
• Cefoxitin
• Ticarcillin/clavulanic acid
• Ertapenem
• Moxifloxacin
• Tigecycline

• Piperacillin/tazobactam
• Imipenem/cilastatin
• Meropenem
• (Doripenem)

Combination regimen
• Cefazolin or cefuroxime  or ceftriaxone 

or cefotaxime + metronidazole
• Fluoroquinolone (FQ)-based therapy + 

metronidazole

• Ceftazidime, cefepime + metronidazole
• FQ + metronidazole
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†Primary endpoint
Malangoni M et al. ICAAC 2004. Washington DC. Abstract #L-990.
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Adverse Event
Moxifloxacin

(N=329)
n (%)

PIP/TZO IV        
AMOX/CLA PO

(N=327)
n (%)

Any treatment-emergent adverse event (AE) 276 (83.9) 271 (82.9)

Died 6 (1.8) 7 (2.1)

Serious AE 63 (19.1) 66 (20.2)

Premature discontinuation due to AE 34 (10.3) 28 (8.6 )

Any drug-related adverse AE ( ≥2%) 82 (24.9) 90 (27.5)

Diarrhea 16 (5) 26 (8)

Nausea 16 (5) 13 (4)

Gamma glutamyl transferase increase 8 (2) 5 (2)

Data on File, Schering Corporation. Study #100272.
Malangoni M et al. ICAAC 2004. Washington DC. Abstract #L-990.Safety Population

Moxifloxacin Study in cIAI
Overall Safety Profile



Tigecycline for Complicated IAI

• Pooled date from 2 phase 3 studies 
comparing Tigecycline to Imipenem-
cilastatin in 1642 adults





Caveats on Newer Regimens
• Moxifloxacin

– Anaerobic resistance to FQ may emerge
– Limited experience
– Nothing published yet

• Tigecycline
– Nausea/vomiting limiting factor in our experience 
– Literature: 44%


