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Abstract: Problem statement: Intra- abdominal infections are associated witindicant morbidity
and mortality. The resulting infection is typicalholymicrobial and comprised of both aerobic and
anaerobic microbes, which need systemic antimiatoltherapy. Since the bacteriology and
antimicrobial susceptibility of postoperative inladominal infections were not determined in Iism,
this study was performed to evaluate the antimiedadusceptibility patterns among aerobic bacteria
isolated from post-operative intra-abdominal selddamples in 2 teaching hospitals in Kerman, Iran.
Approach: the peritoneal sample of 174 patients which unaileegabdominal surgery were cultured
by routine microbiological methods for aerobic ro@rganisms. Antimicrobial susceptibility testing
was performed to 4 commonly used antibacterials gisitin, Cefazolin, Gentamicin and
Ciprofloxacin) using disc diffusion method accoglito the NCCLS guidelinefRResults. Escherichia
coli (E. coli) was the most frequent microorganism which wasated from 70.6% of peritoneal
cultures, followed byKlebsiella pneumonia (13.7%), Pseudomonas aeruginosa (10.8%) andProteus
mirabilis (4.9%).E. coli which was the most common isolate was highly su#de to ciprofloxacin
(84.6%) and gentamicin (76.9%).The resistanceahEe coli isolates to ampicillin was very high, i.e,
80.8% of E. coli isolates were resistant to ampicillin. The resiséarate for pseudomonas and
Klebsiella spp. to commonly used antimicrobials varied froB%@2to ciprofloxacin to 100% to
ampicillin. Conclusion: E. coli was the most common isolate in post-operativequregal cultures. The
results showed the relatively high resistance odtthe isolated microorganisms to commonly used
antimicrobials, especially to ampicillin. So theoate of antimicrobial therapy must be based on the
susceptibility tests and also take into accountrifie of inadequate and in appropriate antimicrbbia
therapy and emergence of bacterial resistancenwmmly used antimicrobials.
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INTRODUCTION procedures and antimicrobial therapy.Antibioticaypl
an important role in prevention and treatment tfain
Abdominal infections are associated with abdominal infections (Blot and De Waele, 2005;
significant morbidity and mortality. Nearly all bacia  Driscoll et al., 2007).
causing abdominal infections are derived from the Intra-abdominal infections are common causes of
endogenous flora of the alimentary tract (Latetral., hospitalization with approximately 2 million intra-
2006). The resulting infection is typically polymibial  abdominal procedures performed each year in the USA
and comprised of both aerobic and anaerobic miciobe(Mazuskiet al., 1990).
They can be classified by their severity as The aerobes isolated include coli, usually the
uncomplicated and complicated or by their origin asmajor isolate, enterococci, viridans streptocoother
community or hospital acquired (Mazugdial., 2002; EnterobacteriaceaeProteus spp. and occasionally
Mazuskiet al., 1990). Complicated infections are thosePseudomonas aeruginosa, Serratia spp. and
that require both surgical or radiological drainageAcinetobacter spp. (the latter three are often associated
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with  nosocomial infections). The anaerobes ardnfections were not determined in Iran, so thisdgtu
predominantly ~ the  Bacteroides species andvas performed to evaluate the antimicrobial
Bifidobacterium species (Latergeal., 2006; Goldstein  susceptibility patterns among aerobic bacteriaatsal

and Snydman, 2004; Pieracci and Barie, 2007). from post-operative intra-abdominal selected sample
Antimicrobial therapy poses an important clinical in 2 teaching hospitals in Kerman, Iran.

challenge because of the diverse bacteriology of
complicated intra-abdominal infections and the MATERIALSAND METHODS

emergence of bacterial resistance. In generalctimte

of an empiric agent or combination regimen must be  This cross-sectional study was conducted in 2008
directed at providing reliable activity agairst coli, in two teaching hospitals of Kerman University of
other gram negative facultative bacteria and BMedical Sciences. Kerman (the center of Kerman
fragilis (Mazuski et al., 2002; Guembe and 2008; province) is situated 1,000 Km from Tehran in soofth
Solomkinet al., 2003). Iran having around 600,000 residents.

Many other factors influence the selection of an ~ The peritoneal samples of 174 patients which
antimicrobial agent, including its potential to iz ~ undergone abdominal surgery were cultured by
bacterial resistance, its risk of hypersensitivit,g ~ routine  microbiological methods for  aerobic
overall tolerability, its dosing frequency and dest. ~ Microorganisms. _
Accordingly, the search continues for an effective ~ Samples were streaked on two plates that corfsist o
antimicrobial regimen that has activity againstb|00d agar supplemented with 5% defibrinated sheep
resistant pathogens, a minimal risk of side effeats Plood and Eosin Methylene Blue (EMB) agar. Plates
convenient dosing schedule and potential cost litsnef Were incubated aerobically at 37°C for 48 h. Based
(Bohnenet al., 1992; Goldstein and Snydman, 2004;colony morphology, positive cultures were Gram
Hasperet al., 2009; Solomkiret al., 2003; Pieracci and stained and Gram-positive organisms were subculture
Barie, 2007). on blood agar plates (Padtan Teb Co, IRAN) Gram-

Several intravenous antibiotics have beennegative rods were subcultured on MacConkey agar
investigated, as monotherapy or as part of gPadtan Teb Co, IRAN). Organisms were identified
combination regimen, for the management of patientsising standard methods and API Identification Syste
with intra-abdominal infections (Weigelt, 2007). &h Gram positive and gram-negative isolates bacterial
old standard of care involved double or triple-sensitivity to commonly used antimicrobials
antimicrobial therapy (e.g., aminoglycoside/beta-(Ampicillin, Cefazolin, Gentamicin, Ciprofloxacin)
lactam/clindamycin) to provide coverage against anwere investigated by disk diffusion method using
array of potential pathogens (Weigelt, 2007). locere  NCCLS guidelines (Ginocchio, 2002; Zapangisal.,
years, monotherapy  with  imipenem/cilastatin 2005).

(Primaxin) has become the new gold standard because Data were entered and analyzed by Stata v. 8. and
of its broad spectrum of activity against anticgght results were reported as the type and percentage of
pathogens and its relative safety and ease of lnse. microbial isolations and also the percentage of
addition to imipenem/cilastatin contemporary agentsmicrobial susceptibility and resistance to commonly
with  documented efficacy include cefoxitin, ysed antimicrobials.

ampicillin/sulbactam, ticarcillin clavulanate (Timtin)

and piperacillin/tazobactam (Zosyn) but the emetrgen RESULTS

of multidrug-resistant Enterobacteriaceae and other
gram-negative bacilli have become a growing problem

(Mazuskiet al., 2002: Goldstein and Snydman. 2004: A total of 174 patients were hospitalized for &tr

. ) . ) abdominal infections during the first 9 months of
Solomkinet al., 2003; Weigelt, 2007, Mazusld al., 2008 in two teaching hospitals in Kerman City. 96
2002). o ) . (55.1%) of patients were men and 78 (44.9%) were
Antibiotics are among the most misused drugs iNyomen which showed significant  difference
Iran and are prescribed inappropriately for ouggd8  (p<0.05). The results of microbiological cultures
which causes the emergence of bacterial resistance showed that no aerobic microbial isolates was found
commonly used antimicrobials (Sepehri and Meimandiin 41.4% of patients. Aerobic microorganisms were
2005). Since the bacteriology and antimicrobialisolated in 102 (58.6%) patiensscherichia coli
susceptibility of postoperative intra abdominal (E. coli) was the most commonly cultured
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microorganisms isolated from peritoneal
(70.6%) followed byKlebsiella pneumonia (13.7%),
Pseudomonas aeruginosa (10.8%) andProteus mirabilis

samples

DISCUSSION

The results of this study showed thatcoli was

(4.9%) (Tablel). The co-infection with two bactéria most frequent microorganism isolated from peritbnea

species (includinge. coli and Pseudomonas aeruginosa)

samples in patients undergone abdominal surgery.

was seen in 7 (6.9%) of peritoneal samples. Théthers also reported thit coli is the most commonly
resistance rates to commonly used antimicrobials imsolated aerobic microorganism isolated from intra-

isolated bacteria from peritoneal samples vari@anfr
15.4% for ciprofloxacin to 100% for ampicillin

(Table 2).E. coli isolates were highly sensitive to
ciprofloxacin (84.6%) but showed high resistance ra

(80.8%) to ampicillin (Table 2).
Also Pseudomonas aeruginosa isolates showed
high sensitivity to ciprofloxacin and gentamicirb@s)

abdominal infections (Snydman, 2004; Haspenrl.,
2009; Pieracci and Barie, 2007; Weigelt, 2007).
Klebsiella pneumonia, Pseudomonas aeruginosa
and Proteus mirabilis were other microorganisms
which were isolated in a few percents of patientschy
are in complete agreement with other investigators
reports (Snydman, 2004; Haspatral., 2009; Mazuski,

and high resistance rate to cefazolin (75%) and007; Patersost al., 2005).

ampicillin (100%) (Table 2).
The resistance rate dflebsiella pneumonia to

Pseudomonas aeruginosa isolation in intra-
abdominal surgery patients which is one of the

commonly used antimicribials varied from 40% to Potential pathogens could be of important concern,
ciprofloxacin and gentamicin to 80% for ampicillin because it is a major cause of nosocomial infestion

(Table 2). The results of this study showed thaB&#
of isolates were resistant to at least 2 antibsotad
7.1% of isolates were resistant to all
antimicrobials (Table 3).

Table 1: Type of microorganisms isolated from mergal samples in
174 patients with intra-abdominal operations in rkan
teaching hospitals in 2008, Kerman, Iran

Microbial agent Number of isolates

Escherichia coli 72 70.6
Klebsiella pneumonia 14 13.7
Pseudomonas aeruginosa 11 10.8
Proteus mirabilis 5 4.9
Total 102 100.0
Mixed isolates 7 6.9

Table 2: Resistance rate to commonly used antimial® in 174
patients with intra-abdominal operations in Kernteaiching
hospitals in 2008, Kerman, Iran

Resistance rate

Escherichiacoli  Kleb. Pneumonia  Pseudo. Aeruginosa
Antimicrobial (n=72) (n=14) (n=11)
Ciprofloxacin  15.4 40 25
Cefazolin 43.2 60 75
Ampicillin 80.8 80 100
Gentamicin 23.1 40 25

Table 3: Frequency of microbial isolates co- resise to commonly
used antimicrobials in 174 patients with intra-aidwal
operations in Kerman teaching hospitals in 2008;mé&a,
Iran

Co- resistance to Resistant Resistant
antimicrobials isolates (n) isolates (%)
One 5 17.9
Two 18 64.3
Three 3 10.7

Four 2 7.1

40
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Isolates (%)

and this organism shows a remarkable capacity to
resist  antibiotics (Driscoll et al., 2007;
Montravers et al., 2009; Obritschet al., 2005).
Infection with Pseudomonas aeruginosa is typically
observed in high-risk patients such as those veite-|
onset nosocomial infection and those who have
received previous antimicrobial therapy, undergone
recurrent surgeries, or both. In constrast, patievith
early-onset health care-associated or community-
acquired infections have a low prevalence of
Pseudomonas aeruginosa (Mazuski et al., 2002;
Weigelt, 2007; Mazuski, 2007; Haspztral., 2009).

Anaerobic microorganisms, including Bacteroids
(especially Bacteroides fragilis) are among the tmos
commonly isolated microorganisms and are isolated i
more than 80% of complicated intra-abdominal
infections, however, in this study only the aerobic
microorganisms were isolated and this is one of the
limitations of our study (Guembeet al., 2008;
Baron et al.,, 1992; Bennion et al., 1990;
Goldsteinet al., 2000).13,26-28

Also others reported the isolation of Enterobacter
Staphylococcus aureu8ginetobacter in small portion
of intra-abdominal samples (Haspe&t al., 2009;
Guembeet al., 2008; De Vera and Simmons, 1996;
Smithet al., 1999).

The prevalence of positive abdominal cultures in
this study was about 58 percent which is in theyeaof
other reported values (28.3% in uncomplicated intra
abdominal infections to 69% in complicated intra-
abdominal infections) (Goldstein and Snydman, 2004)

The  susceptibility to  commonly  used
antimicrobials showed a relatively high resistanate
(80.8%) of E. coli to ampicillin which is clinically
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important and may indicate inappropriate use ofcommonly used antimicrobials could profoundly affec
antimicrobials in teaching hospitals in Irdmwever, the choice of therapeutic agents. So the choice of
E. coli was very sensitive to ciprofloxacin (84.6%) and antimicrobial therapy must be based on culture gnow
gentamicin (76.9%) which is in agreement with theand antibacterial sensitivity tests and also tak® i
results of other investigators in other parts @ World  account the risk of inadequate and inappropriate
(80-97%) (Goldstein and Snydman. 2004; Goldsteimantimicrobial therapy and emergence of bacterial

and Snydman. 2004; Patersaral., 2005). resistance to commonly used antimicrobials.
Koksal et al. (2009) reported that the resistance
rate to ciprofloxacin and gentamicin in Turkey vB¥s6 ACKNOWLEDMENT
and 38% respectively, which is much higher than the
resistance rate in our study. This study was carried out in Physiology Research

The E. coli sensitivity to cefazolin (56.8%) was Center of Kerman University of Medical ScienceseTh
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