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ABSTRACT 

     Background and Objective: Implementation of standard methods for accurate 

detection of bacteria, correct antibiotic susceptibility testing and effective treatment of 

bacterial infections play important roles in development of public health and prevention of 

drug resistance. This study aimed to detect bacteria using standard methods and compare 

the results with the results obtained in teaching hospitals’ laboratories. 

      Methods: Positive culture plates containing bacteria isolated from patients in hospital 

laboratories in city of Sari were transferred to microbiology laboratory of Faculty of Medicine 

at Mazandaran University of Medical Sciences, after determining the genus and species of 

bacteria and antibiotic susceptibility testing of the isolates. The samples were re-examined 

based on standard protocols, and antibiotic susceptibility testing was carried out using the 

Kirby-Bauer method. 

      Results: Of 101 patients, 20% of bacteria and 22.5% of antibiotic sensitivity results 

reported by the hospital laboratories were incorrect. There was significant difference 

between the two study groups in terms of bacterial species detection and sensitivity to some 

drugs (P<0.05).  

       Conclusion: In the present study, lack of implementation of internal quality control 

programs in some hospital laboratories and lack of proper monitoring by regulatory 

authorities in different departments of the hospital have caused 20% false-detection results 

in hospital reports. Inconsistency in the results of laboratories, false antibiograms and 

subsequent false laboratory reports cause drug resistance in some patients. This indicates 

the necessity of continuous training in the field of Microbiology and implementation of 

standard protocols and methods for detection of bacterial species and antibiotic 

susceptibility testing. 

       Keywords: Culture, Drug Resistance, Antibiogram.  
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department of microbiology at Mazandaran 

University of Medical Sciences. The samples 

were passaged in specific and non-specific 

culture media. After 24 to 72 hours of 

incubation at 37 °C with and without Co2, 

microscopic slides were prepared from the 

samples and then Gram staining was 

performed. Based on the results of Gram 

staining, differential tests were performed 

according to the guidelines provided by the 

WHO and reference laboratories (11). After 

determining the genus and species and 

comparing them with the results of hospital 

laboratories, the antibiotic susceptibility 

testing was done using standard method of 

Kirby-Bauer and disk diffusion method.  The 

diameter of inhibition zone was measured and 

the sensitivity or resistance of isolates was 

determined based on standard tables. 

Antibiotic sensitivity test was performed using 

the same antibiotic disks used in the hospital 

laboratories. 

 

RESULTS 

       The results indicated the difference in the 

number and species of detected bacteria 

between the methods used by hospital 

laboratories and the reference method (Table 

1). In addition, the results of antimicrobial 

susceptibility testing had significant difference 

(P <0.05) in sensitivity to some antibiotics 

such as gentamicin and ceftizoxim (Table 2).  

The results of antibiotic susceptibility tests 

also showed differences in the results reported 

by the hospital laboratories and this study. In 

this study, the sensitivity of each isolate to 

antibiotics was compared with each other to 

identify the difference between the results of 

hospital laboratories and laboratory of Faculty 

of Medicine. The results reported by hospital 

laboratories and laboratory of Faculty of 

Medicine (table 3) showed a  significant 

difference (P <0.05) for sensitivity of S. 

aureus to cephalothin, E.coli and S. aureus 

sensitivity to gentamicin, E. coli sensitivity to 

cefotaxime, E.coli and S. aureus sensitivity to 

nitrofurantoin, E. aerogenes sensitivity to co-

trimoxazole and S. aureus sensitivity to 

vancomycin . 

 

 

INTRODUCTION 

        Bacterial infections are among the main 

causes of infectious disease, and morbidity and 

mortality in the world (1). Accurate diagnosis 

and proper identification of these factors lead 

to proper treatment of the disease and prevent 

loss of human and economic resources. In this 

regard, clinical laboratories in hospitals are of 

particular importance. Escherichia coli is a 

bacterial pathogen and main cause of urinary 

tract infection. Staphylococcus aureus and 

Pseudomonas aeruginosa are the main causes 

of wound infection and nosocomial infection, 

respectively. In this regard, having sufficient 

knowledge of microbiology and experience, 

using  the latest scientific resources of 

microbiology and ultimately using the latest 

protocols provided by the World Health 

Organization (WHO) and reference 

laboratories in detection of genus and species 

of bacteria are of great importance. Accurate 

and standard detection of bacteria, correct 

antibiogram, and timely and effective 

treatment of diseases have important roles in 

the development of public health (2). 

Mismatch in the results of laboratories, 

incorrect antibiograms and false laboratory 

reports based on it, have caused many 

problems in the society (3).  

In this regard, drug resistance is a health 

problem, which is caused by overuse and 

inappropriate prescription of drugs (4). 

Currently, drug resistance is considered a 

public health problem, which also has an 

important role in nosocomial infections (5-10). 

Obviously, correct diagnosis and timely 

treatment of bacterial infections reduce 

nosocomial infections and cost of treatment. 

Hence, this study aimed to evaluate bacterial 

cultures and antibiotic sensitivity tests in some 

hospital laboratories, and compare their results 

with the results of implementing the WHO and 

reference laboratories’ standard protocols. 

 

MATERIALS AND METHODS 

Overall, 101 samples of positive bacterial 

cultures (including blood agar, Mueller 

Hinton, chocolate agar and blood culture 

plates) were collected from three hospital 

laboratories   in   Sari  and  then  transferred  to  
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                Study group 

                    Species           

  

Hospitals 

(number 

of cases) 

Faculty’s 

laboratory 

(number of 

cases) 

E. coli 
S. aureus 

Enterobacter cloacae 
E. aerogenes 

Pseudomonas spp. 
Enterobacter spp. 

Staphylococcus spp. 
Coagulase-negative staphylococci 

S. epidermidis 
S. saprophyticus 

P. aeruginosa 
Burkholderia cepacia 

Proteus spp. 
P. mirabilis 

Citrobacter Diversus 
C. freundii 

Serratia marcescens 
Klebsiella spp. 

Gram-negative bacilli 

61 

10 

0 

1 

6 

7 

2 

3 

0 

3 

1 

0 

3 

0 

0 

0 

0 

1 

2 

53 

12 

7 

3 

5 

5 

0 

3 

1 

0 

1 

3 

0 

2 

1 

1 

1 

3 

0 

 

Table 1-Comparison of the results of samples’ culture in the hospital laboratories and laboratory of Faculty 

of Medicine 

 

          Group  

 

Antibiotic 

Hospital laboratories Laboratory of Faculty of Medicine  

P-value Sensitive 

Number of cases 

(percentage) 

Resistant 

Number of cases 

(percentage) 

Sensitive 

Number of cases  

(percentage) 

Resistant 

Number of cases 

(percentage) 

Cephalothin 8 (13.3%) 52 (86.7%) 18 (20%) 72 (80%) P>0.05 

Gentamicin 25 (30.9%) 56 (69.1%) 60 (62.5%) 36 ((37.5% P<0.05 

Ceftizoxime 19 ((27.1% 51 (72.9%) 48 (54.5%) 40 (45.5%) P<0.05 

Nitrofurantoin 39 (48.8%) 41 ((51.3% 60 (62.5%) 36 ((37.5% p>0.05 

Cotrimoxazole 30 (31.6%) 65 (68.4%) 43 (44.3%) 54 (55.7%) p>0.05 

Ciprofloxacin 38 (43.7%) 49 (56.3%) 46 (47.9%) 50 (52.1%) p>0.05 

Norfloxacin 5 (62.5%) 3 (37.5%) 10 (62.5%) 6 (37.5%) p>0.05 

Nalidixic acid 16 (25.8%) 46 (74.2%) 25 (32.1%) 53 (67.9%) p>0.05 

Vancomycin 3 (23.1) 10 (76.9%) 11 (73.3%) 4 (26.7%) P<0.05 

 

Table 2 - Comparison of the results of antibiotic sensitivity testing reported by the hospitals and laboratory of Faculty of 

Medicine 
 

 

Table 3- Comparison of sensitivity of bacteria to gentamicin and cotrimoxazole 
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assessed for identification of group a beta-

hemolytic streptococci and optochin 

susceptibility testing was performed to 

differentiate S. pneumoniae from alpha-

hemolytic streptococci. Based on the findings 

of the present study, the results of 

susceptibility testing were also inconsistent. 

Given that the same antibiotic disks (same 

manufacturer) were used in both groups, 

failure to carry out the Kirby-Bauer method 

properly caused a significant difference in 

some of the results. Of the nine antibiotics 

used, significant differences were observed in 

the sensitivity of bacteria to gentamicin, 

ceftizoxime and vancomycin between the two 

groups. In this study, a separate comparison of 

the sensitivity of each bacterium to the 

antibiotics was made. This comparison showed 

significant difference between S. aureus 

sensitivity to cephalothin, E. coli and S. aureus 

sensitivity to gentamicin, E. coli sensitivity to 

ceftizoxime, E. coli and S. aureus sensitivity to 

nitrofurantoin, E. aerogenes sensitivity to 

cotrimoxazole and S. aureus sensitivity to 

vancomycin in the results reported by the 

hospital laboratories and laboratory of Faculty 

of Medicine. In study of Karlowskey et al., 

coagulase-negative S. aureus, S. aureus, 

Enterococcus faecalis, Klebsiella and E. coli 

were the most common isolated bacteria (12). 

Study of Hsueh et al. in Taiwan showed that 

Candida, P. aeruginosa and E. coli are the 

main causes of nosocomial infections and 

septicemia, respectively (13). Consistent with 

the results of other studies, E. coli and S. 

aureus were the most frequently isolated 

bacteria in the present study. Karlowskey et al. 

reported that the highest sensitivity of common 

bacteria isolates was to ceftriaxone (12), while 

the highest level of sensitivity among bacteria 

in the present study was to norfloxacin. Hsueh 

et al. reported increased resistance to 

cefotaxime among enterobacteria, especially 

K. pneumoniae, while the highest level of 

antibiotic resistance was observed in 

Klebsiella and Pseudomonas against 

ceftizoxime. Bilgin Arda et al. conducted a 

study on 1000 patients in Turkey and showed 

increased resistance of S. aureus to antibiotics 

such as gentamicin, methicillin and penicillin, 

and increased resistance of Klebsiella to 

ciprofloxacin and cefotaxime from 2002 to 

2003 (14). 
 

DISCUSSION 

       Bacterial infections are among the most 

common causes of death in humans. Thus, 

timely diagnosis of causes of infections and 

determining their susceptibility to antibiotics 

can be the effective steps toward promoting 

patient’s health and reducing mortality. The 

present study was designed to detect bacteria 

and determine their susceptibility to antibiotics 

using standard methods. Overall, 80% and 

78.5% similarity was observed between the 

results of the culture and antibiotic 

susceptibility testing between the two groups, 

respectively. According to some inconsistent 

reports obtained from the hospital laboratories 

and laboratory of Faculty of Medicine, there 

were also differences in the number and 

species of bacteria. In the results of Faculty of 

Medicine laboratory, species such as P. 

mirablis, C. diversus, C. freundii and S. 

marcescens were identified, while these 

species of bacteria were not reported by the 

hospital laboratories and might have been 

falsely reported as other species. These 

differences may be due to not using IMViC 

differential media and specific tests for 

detection of bacteria in the hospital 

laboratories, while the use of differential 

media and other specific tests in the laboratory 

of Faculty of Medicine led to identification of 

more species. The difference in the cases of S. 

aureus reported by the hospital and Faculty of 

Medicine indicates that unlike the Faculty of 

Medicine laboratory, coagulase, DNase and 

mannitol fermentation tests were not used in 

the hospital labs for identification of 

bacteria.the difference in the number of 

cultivated Klebsiella spp. also indicates the 

lack of using Simmons' citrate agar, Voges–

Proskauer test, mannitol salt agar and other 

differential media for identification of these 

bacteria in hospitals. In addition, S. 

saprophyticus has not been reported by the 

laboratory of Faculty of Medicine, while 

hospital laboratories have reported three cases 

of this specie. Moreover, S. epidermis was not 

reported by the hospital laboratory, while the 

laboratory of Faculty of Medicine reported one 

case of this bacterium. This may be due to not 

testing the sensitivity to novobiocin for 

differentiation of S. epidermidis from S. 

saprophyticus. For identification of 

Streptococci in the laboratory of Faculty of 

Medicine,    sensitivity    to    bacitracin     was  
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bacterial species and consequently better 

choice of treatment.  
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CONCLUSION 

       The appropriate use and proper 

prescription of antibiotics are among the most 

important ways to prevent drug resistance and 

reduce healthcare costs. Based on the results of 

this study, it is recommended to implement 

standard diagnostic methods in hospitals 

according to protocols provided by the WHO 

and reference laboratories, and replace Kirby–

Bauer antibiotic testing with traditional 

susceptibility testing methods for a more 

complete     and    accurate    identification    of  
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