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Abstract  
Background: Recent analyses of hospital outbreaks have documented the spread of resistance to imipenem, which is cur-
rently a major problem among gram positive and gram-negative bacteria. The aim of this study was to describe the rate of 
gram- positive and gram-negative isolates resistance to imipenem as an antibiotic.  
Methods: Recorded files of 242 hospitalized patients with at least one sample of positive culture specimens in one of the 
two general hospitals of Shahid Beheshti and Naghavi in Kashan, Iran in 2005 were randomly selected and reviewed. All 
strains were tested for antibiotic susceptibility by Disk Diffusion and were designated for imipenem.  
Results: Escherichia coli (21.9%), Kelebsiella (19.8%) and coagulase-negative Staphylococci (17.8%) were the most com-
mon isolated organisms. Imipenem had coverage against 96.2% of Escherichia coli, 58.4% of Kelebsiella, 79.1% of coagu-
lase-negative Staphylococci, 81.8% of Pseudomonas aeruginosa, and 85.7% of Entrococci isolates. Proteus and Salmonella 
isolates susceptibility to imipenem was 100%.  
Conclusion: Susceptibility of Escherichia coli, Salmonella and Proteus to imipenem is satisfactory; however, the susceptibility 
of Pseudomonas aeruginosa to this antibiotic was dramatically lower in our region. Because of the major health problems 
caused by imipenem resistance, attempts have been made to organize a national surveillance program in our country. 
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Introduction  
Resistance patterns among bacterial pathogens 
are one of the most important problems in hos-
pitals that may vary widely from country to 
country and its-related mortality and morbidity 
remain extremely high (1). Rate of bacterial re-
sistance are markedly higher in many develop-
ing countries, probably because of a lack of su-
pervision, poor infection prevention practices, 
inappropriate use of limited resources, and over-
crowding of hospitals (2, 3). It seems that the 
overuse of effective antibiotics is also a potent 
cause of bacterial resistance especially in these 
counties. Imipenem has retained in vitro activi-
ties that are superior to those of other antim-
icrobials, and in many centers, it has been se-
lected as a first choice for patients with infec-
tions caused by various types of gram-positive 
and gram-negative bacteria (4-9). Imipenem re-
mains the most active drug; indeed, until recently, 

Imipenem retained activity against 100% of strains, 
and in some previous reports, the only active drug 
was Imipenem (10). However, recent analyses of 
hospital outbreaks have documented the spread of 
resistance to this antibiotic and it is currently a ma-
jor problem among gram positive and gram nega-
tive bacteria. 
In the present study, we tried to describe the rate 
of gram-positive and gram-negative isolates resis-
tance to Imipenem as an antibiotic that is widely 
used in our country.     
 
Materials and Methods  
In a retrospective case series study, recorded files 
of 242 hospitalized patients in one of the two 
general hospitals of Shahid Beheshti and Na-
ghavi in Kashan, Iran in 2005 were randomly se-
lected and reviewed. All patients had at least one 
sample of positive culture and patients without any 
positive culture specimens were excluded. The pa-
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tients consisted of 132 females and 110 males, 
with a mean age of 62.4±2.6 yr. The clinical iso-
lates in this study had been isolated from urine 
(n= 60), blood (n= 47), wound (n= 35), sputum 
(37), tracheal tube secretion (n= 43), and ce-
rebrospinal fluid (n= 20). All strains were tested 
for antibiotic susceptibility by Disk Diffusion 
and were designated for Imipenem as suscepti-
ble if the inhibition zone diameter was ≥ 16 mm, 
intermediate if the inhibition zone diameter was 
13-16 mm, and resistant if the inhibition zone 
diameter was ≤ 13 mm, as recommended by the 
American Society of Microbiology (11).   
Results were expressed as the mean±standard 
deviation (SD) for quantitative variables and 
percentages for categorical variables. 
 
Results 
In total, 242 various organisms were isolated from 
242 patients. The isolated organisms and their 

specimens are given in Table 1. Escherichia coli 
(21.9%), Kelebsiella (19.8%) and Coagulase- 
negative Staphylococci (17.8) were the most com-
mon isolated organisms. Isolated organisms were 
frequently isolated from urine sample (24.8%) and 
blood sample (19.4), respectively.  
Based on the results from susceptibility testing, 
imipenem had coverage against 51 (96.2%) of 53 
Escherichia coli tested isolates. Proteus and Sal-
monella species had complete susceptibility to im-
ipenem. However, 20.9% of Coagulase-negative 
Staphylococci and 18.2% of Pseudomonas aerugi-
nosa were resistant to this antibiotic.  
Escherichia coli isolates from urine and tracheal 
tube secretion samples had the highest suscep-
tibility to imipenem. Totally, bacteria isolated from 
urine and cerebrospinal fluid had the highest sus-
ceptibility for Imipenem (96.7% and 95.0%, re-
spectively), whereas isolates from wound had the 
lowest susceptibility for Imipenem (85.7%).      

 
Table 1: Susceptibility results of various bacteria isolated from different specimens 

 
Number of susceptible isolates from each sample 

(susceptible/total isolates) 
Organisms Total No. of 

susceptible 
isolates (%) Blood Urine Wound Sputum TTS CSF 

Escherichia Coli 51 (96.2) 3/4 31/31 7/8 -/- 9/9 1/1 
Kelebsiella 41 (58.4) -/- 7/8 6/7 12/15 13/15 3/3 
C-N Staphylococci 30 (79.1) 16/21 2/2 6/7 5/7 2/3 3/3 
Enterococci  34 (85.7) 8/11 5/5 3/3 3/3 6/8 5/5 
Pseudomonas  27 (81.8) 4/5 5/6 5/7 4/4 5/6 4/5 
Proteus 16 (100) 5/5 7/7 3/3 1/1 -/- -/- 
Salmonella  14 (100) 1/1 1/1 -/- 7/7 2/2 3/3 
Total  213 (88.0) 37/47 58/60 30/35 32/37 37/43 19/20 

TTS: Tracheal Tube Secretion 
CSF: Cerebrospinal Fluid 
C-N: Coagulase-negative 

 
Discussion  
Resistance to antibiotic drug therapy is an in-
creasing public health problem in all popula-
tions. In the recent years, through the abuse and 
misuse of antibiotics, many bacteria have devel-
oped resistance to the variety of antibiotics. This 
pattern of resistance can be different in various 
populations and therefore, each of them needs 
to special program for reduction of resistance to 

antibiotics especially those are most commonly 
used for treatment. In the present study, we consid-
ered and measured the resistance of some gram-
positive and gram-negative bacteria to Imipenem 
in a region of our country and found a bacterial 
susceptibility of 71.9% (for Coagulase-negative 
Staphylococci) to 100% (for Proteus and Salmo-
nella) to Imipenem. Also, the susceptibility of Pseu-
domonas to imipenem was low and estimated as 
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81.8%. In a study, the percentage of Pseudomo-
nas susceptibility to imipenem by Disk Diffu-
sion was 94.4% (4). The percentage of Pseu-
domonas susceptiblity was 92% (6) and the rate 
of enterococcuse resistance to imipenem was 
4% (7). In a report, the percentage of Essche-
richia coli susceptiblity was 100% (8) and the 
rate of Kelebsiella pneumonia susceptibility was 
100% (9). Review of reports in other countries 
showed a higher susceptibility of Pseudomonas 
to imipenem in the range of 91.7% to 86% (12-
16). In nine educational hospitals in France, re-
sistance of anaerobic gram-negative bacilli to im--

ipenem was extremely low and was measured 
as 1% (17). In Saudi Arabia, it was shown that 
the resistance of Escherichia coli isolates to 
imipenem was 99.7% (18), whereas the resistance 
of this bacterium to imipenem in our study was 
96.2%. Comparison of the results of our study 
and other similar studies in different regions in 
Iran and even other countries shows that the 
susceptibility of some bacteria such as E. coli,
Salmonella, and Proteus to imipenem is satis-
factory; however, the susceptibility of Pseudo-
monas to this antibiotic was dramatically lower 
in our region in comparison with other regions. 
Previous studies have demonstrated that imipe-
nem is a broad-spectrum Carbapenem antibiotic 
with activity against Pseudomonas aeruginosa 
and this antimicrobial agent is effective in the 
treatment of infections caused by Pseudomonas 
aeruginosa isolates that are resistant to the 
antipseudomonal Cephalosporins (19). Further-
more, it has been shown that treatment with 
imipenem, but not with other beta lactam drugs, 
is a major risk factor for the development of 
imipenem-resistant Pseudomonas in hospitalized 
patients (20). It was also reported a three-fold 
rise in the consumption of imipenem worldwide. 
Given this substantial use of antibiotic, it is not 
surprising to note the change in the microbial ecol-
ogy, with predominance of multi-resistant strains 
of Pseudomonas. It is also well documented that 
the indiscriminate use of imipenem can lead to 
the selection and dissemination of antibiotic-re-
sistant organism (21).  

In conclusion, it seems that the infection control 
measures to limit the emergence of Imipenem re-
sistance are important issues in all population es-
pecially in developing countries. Because of the ma-
jor health problems caused by antibiotic resistance 
in the last few years, attempts have been made to 
organize a national surveillance program in these 
countries.   
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