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Antibiotic resistance of bacteria has been 
discussed as a particular concern for hospital-
acquired (nosocomial) infections that is the 
major factor in increasing rates of bacterial 
resistance worldwide (1,2).  

Increasing appearance and distribution of 
drug-resistant bacteria has become a growing 
problem in hospitals. However, it should be 

noted that diseases caused by resistant bacteria 
are associated with higher rates of morbidity 
and mortality (3). In addition, it is demonstrated 
that the widespread of resistance can be 
reduced with the correct use of antibiotics. 
However, various studies indicated that 
increasing resistance of bacteria is different 
worldwide (4).  

Although the new antimicrobial drugs as an 
important emerging group are used to treat 
patients, but resistance to them is increasing. 
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 Background & Aims of the Study: Antibiotic resistance is an important problem in health 
care. The aim of this study was the survey of prevalence of bacteria isolated in a university 
affiliated hospital (Kerman, Iran) and detection of antibiotic resistance among major 
pathogens. 

Materials & Methods: In this cross-sectional study, during a 3-year period (from June 
2006 to June 2009) 14699 samples such as urine, blood, sputum, and cerebrospinal fluid 
obtained from patients hospitalized in a university affiliated hospital (Kerman, Iran). After 
isolation and identification of bacteria using standard microbiologic methods, antibiotic 
resistance testing was performed with the diffusion-disk method for several antibiotics. 

Results: A total of 1910 (12.15%) specimens were positive for bacterial contamination. 
The cultures most positive cases were from urine specimen (67.75%). The majority of 
frequent microorganisms isolated were E. coli (41.52%), Staphylococcus aureus (17.96%), 
Klebsiella pneumoniae (9.48%), Staphylococcus coagulase-negative (8.27%), and 
Pseudomonas aeruginosa (7.49%), respectively. The high rate of resistance of E. coli was 
related to amoxicillin (70.36%), Staphylococcus aureus to oxacillin (66.76%), Klebsiella 
pneumoniae to amoxicillin (62.76%), Staphylococcus coagulase-negative to penicillin 
(74.68%) and Pseudomonas aeruginosa to cefotaxime (71.32%). 

Conclusions: We found that antimicrobial resistance is a problem of our hospital. The high 
consumption of antibiotic in the community can be a cause of a major problem in treatment. 
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Existence of β-lactamases (i.e., extended-
spectrum β-lactamases [ESBL] and Metallo-β-
lactamase [MBL]) among bacteria is a major 
problem that can be transferred to others by 
plasmid (5).  

Aims of the study: Therefore, the aim of 
this study was the survey of prevalence of 
bacteria isolated in a university affiliated 
hospital (Kerman, Iran) and detection of 
antibiotic resistance among major pathogens. 

 

Bacterial isolates: In this cross-sectional 
study, during a 3-year period (from June 2006 
to June 2009) a total of 14699 samples 
including faeces, wound, sputum, urine, 
cerebrospinal fluid (CSF), tracheal, blood, and 
gastric aspirate obtained from patients 
hospitalized in a university affiliated hospital 
(Kerman, Iran) and sent to microbiology 
laboratory.  

The identification of the bacteria isolated 
was confirmed by biochemical tests.  

Antimicrobial resistance testing: For the 
resistance survey, different antibiotics (Himedia 
Laboratories, India) were used (table 1). 
Antimicrobial resistance was determined by 
disc-diffusion method according to the Clinical 
and Laboratory Standards Institute (CLSI). 

Data analysis: All information including 
percentage of prevalence and antibiotic 

resistance results were calculated using SPSS 
software version 17. 

 

From 14699 collected specimens, 1910 
(12.15%) cultured were positive for bacterial 
contamination.  

The most positive cases recorded were as 
follows: 
Urine specimens 67.75% (1297 cases), 
followed by blood specimens 21.41% (409 
cases) and other specimens 10.84% (204 cases). 

The most isolated bacteria were E. coli 
41.52% (n=793), Staphylococcus aureus 
17.96% (n=343), Klebsiella pneumoniae  
9.48% (n=188), Staphylococcus coagulase-
negative 8.27% (n=158), Pseudomonas 
aeruginosa 7.49% (n=143), Streptococci spp. 
6.65% (n=127), respectively.  

Other bacteria isolated with low prevalence 
were Proteus spp. 2.72% (n=52), Acinetobacter 
spp. 1.78% (n=34), citrobacter spp. 1.52% 
(n=29), Enterococci spp. 0.58% (n=11), 
Salmonella spp. 0.37% (n=7), Neisseria 
meningitides 0.37% (n=7), Haemophilus 
influenzae 0.37% (n=7), Serratia spp. 0.31% 
(n=6), Shigella spp. 0.21% (n=4) and 
Morganella spp. 0.05% (n=1), respectively. 

The recorded high-level resistances to 
antimicrobial agents are shown in table 1. 

Table 1) The most antibiotic resistant percentage in isolated bacteria 
Antibiotic Bacteria Resistance (%)  Antibiotic Bacteria Resistance (%) 

Amikacin 

Acinetobacter spp. 37  

Cloxacillin 

Pneumococci 45.65 
E. coli 3.8  Streptococci spp. 23.58 

Staphylococcus aureus 7.66  Staphylococcus aureus 28.48 
Staphylococcus coagulase-negative 2.3  Staphylococcus coagulase-negative 18.82 

Amoxicillin 

E. coli 70.36  

Co-trimoxazole 

Pseudomonas aeruginosa 66.43 
Klebsiella pneumoniae 62.76  pneumococci 60.86 

Proteus spp. 36.53  E. coli 59.89 
Staphylococcus aureus 53.85  Klebsiella pneumoniae 46.27 

Staphylococcus coagulase-negative 51.25  Proteus spp. 36.53 

Ampicillin 

E. coli 69.05  

Erythromycin 

Staphylococcus aureus 47.23 
Staphylococcus coagulase-negative 60.12  Staphylococcus coagulase-negative 36.70 

Staphylococcus aureus 49.85  pneumococci 30.00 
Acinetobacter spp. 67.64  Streptococci spp. 10.87 

Pseudomonas aeruginosa 46.58  

Gentamycin 

Klebsiella pneumoniae 34.38 

Cefalotin 
Streptococci spp. 40.38  Pseudomonas aeruginosa 33.56 

Staphylococcus coagulase-negative 10.75  E. coli 25.79 
Staphylococcus aureus 9.03  Staphylococcus aureus 22.20 

Results

Materials & Methods 
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Antibiotic Bacteria Resistance (%)  Antibiotic Bacteria Resistance (%) 

Cefotaxime 

Acinetobacter spp. 76.47  Staphylococcus coagulase-negative 18.95 
Pseudomonas aeruginosa 71.32  

Nalidixic acid 

Streptococci spp. 60.49 
Klebsiella pneumoniae. 46.68  Staphylococcus coagulase-negative 43.67 

E. coli 30.39  E. coli 33.16 
Streptococci spp. 18.58  Proteus spp. 30.00 

Ceftizoxime 

Acinetobacter spp. 60.88  
Oxacillin 

Staphylococcus coagulase-negative 72.15 
Pseudomonas aeruginosa 37.76  Staphylococcus aureus 66.76 

Klebsiella spp. 30.25  Pneumococci 56.52 
Proteus spp. 9.56  

Penicillin 
Staphylococcus coagulase-negative 74.68 

Streptococci spp. 8.93  Staphylococcus aureus 62.68 

Ceftriaxone 

Acinetobacter spp. 64.70  

Tetracycline 

E. coli 46.65 
Pseudomonas aeruginosa 57.34  Streptococci spp. 41.97 

Klebsiella pneumoniae 38.29  Klebsiella pneumoniae 32.44 
Staphylococcus coagulase-negative 35.44  Proteus spp. 38.22 

E. coli 30.21  Staphylococcus coagulase-negative 20.88 
Staphylococcus aureus 20.24  Staphylococcus aureus 16.30 

Ciprofloxacin 

Klebsiella pneumoniae 19.68     
Staphylococcus coagulase-negative 18.37     

Pseudomonas aeruginosa 15.28     
E. coli 15.25     

Staphylococcus aureus 9.32     
 

 

Resistance is a major problem in hospital-
acquired (nosocomial) infections. Frequently, 
the bacteria causing hospital-acquired 
infections are part of the normal flora of human 
that becomes causes of disease when they 
multiply in usually sterile sites. Thus, it seems 
that nosocomial infections are usually 
transmittable from patients with 
asymptomatically or symptomatically bacterial 
infection to other patients (6). 

Bacterial pathogen causes of nosocomial 
infections are becoming resistant to many 
antibiotics. Thus this is important to identify 
and control the spread of antibiotic resistance in 
hospitals. Studies indicate that antibacterial 
drugs consumption control may decline 
bacterial resistance and nosocomial infections 
(7). On the other hand, indiscriminate and 
uncontrolled use of antibiotic therapy can lead 
to resistance increase in country. Therefore, 
recognition of resistance patterns in bacteria 
isolated from hospitals is a necessity for 
appropriate treatment of patients. 

In this study, the most isolated bacteria were 
from urine specimens (67.75%), while the 
study of Al-Lawati showed that the most 

common site of bacterial isolation was the 
respiratory tract (65% of cases) (8). 

Also in our study a high percentage of 
isolates was E. coli that shown the highest 
resistance to amoxicillin (70.36%). It is likely 
that this increase of resistance is due to the 
production of TEM-1 enzymes. In Cameroon, 
from the 522 isolated bacteria, 80.3% were 
Enterobacteriaceae (E. coli was the 
predominant bacteria isolated). The percentage 
of resistance to amoxicillin, piperacillin, 
trimethoprim/sulfamethoxazole was 85%, 75% 
and 71%, respectively (9). 

In France, on 700 Enterobacteriaceae 
isolated from community-acquired infection, 
one-thirds of E. coli were resistant to 
amoxicillin (10). In the Netherlands also 
resistance to amoxicillin for E.coli was 56% in 
2005. Reduced susceptibility to amoxicillin in 
E. coli may be the result of inappropriate use of 
antibiotics in community (11). 

Coagulase-negative staphylococci (CoNS) 
are normal flora of human skin and mucous 
membranes. This bacteria is a cause of 
bacteremia, CSF shunts infection, endocarditis, 
etc. (12). A high percentage (72.15%) of 
oxacillin-resistant, coagulase negative 
Staphylococci isolates was found in our study. 
In Europe, the percentage of methicillin-
resistant CoNS varies from country to country. 

Discussion 
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In Netherlands, prevalence of resistance in 
CoNS isolated was 21%. In addition, resistance 
rate to methicillin in a hospital in India was 
66% (13). It seems that high resistance in these 
bacteria is due to mec-A gene. The percentage 
of methicillin-resistant strains containing mecA 
proved to be very high (59.5%) (14). 

Klebsiella pneumoniae frequently causes 
hospital-acquired infections such as urinary 
tract infections, pneumonia, septicemias, and 
soft tissue infections. In a hospital, reservoirs 
and transmission of disease are hands and 
gastrointestinal tract of personnel. Therefore 
bacteria have the ability to spread rapidly in the 
environment (15). 

Klebsiella pneumoniae causing infections 
are usually resistant to most antibiotics. In this 
study the higher percentage of resistance to 
amoxicillin was 62.76%. Increasing multidrug 
resistance of strains is due to production of 
extended-spectrum beta-lactamases (ESBLs), 
enzymes that cause resistance to penicillins, 
such as ampicillin or amoxicillin (16,17). In a 
study in Singapore hospitals, resistance to 
amoxicillin in K. pneumonia was 36.0%. 

Since the first report about methicillin-
resistant Staphylococcus aureus (MRSA), this 
bacterium has become a significant nosocomial 
microorganism throughout the world. The 
frequency of resistance to antibiotic among S. 
aureus varied in different regions and hospitals 
(18). Results of our study shown that most of 
strains of S. aureus were resistance to oxacillin 
(66.76%) which is in agreement with the 
previous studies (19). 

Results of other studies showed that bacteria 
isolates have significant resistance to 
methicillin (20). 

In a study in Denmark, also approximately 
80% of Staphylococcus aureus isolated from 
two hospitals were resistant to antibiotic. In the 
United States, they recognized that methicillin-
resistant S. aureus in Intensive Care Unit (ICU) 
in 2004 increased in comparison with 1998 to 
2002 (21,22). 

Pseudomonas aeruginosa is one of the 
pathogen causes of infection in hospitalized 
patients. In recent years, nosocomial infections 
increased and resistant strains to available 
antibiotics have been reported (23). 

In our study the highest resistance of 
Pseudomonas aeruginosa was to cefotaxime 
(71.32%) that is in agreement with Tian’s study 
(24). 

In France, 16.8% of P .aeruginosa were 
resistant to ceftazidime. In the United States 
during 1997 and 2000, multidrug resistant 
Pseudomonas aeruginosa were resistant to 
ceftazidime, piperacillin, imipenem, 
ciprofloxacin (25). 

In summary, we found that antimicrobial 
resistance is a problem of our hospital. The 
high consumption of antibiotic in the 
community can be a cause of a major problem 
in treatment. Infections with multidrug-resistant 
bacteria lead to high costs for the patients. 
Because of the decrease of susceptibility of 
pathogens to antibiotic new strategies should be 
recommended such as guide for patients in 
exact consumption of antibiotic, restriction of 
access to antibiotic in community, etc. to 
prevent the spread of resistant bacteria. 
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