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ABSTRACT 
 

Introduction: Antibiotics are medications that are used to kill a bacterium which causes different 
infections. The misuse of these medications has contributed to the development of bacterial 
resistance. In order to predict the efficacy of the antimicrobial drugs and to guide antimicrobial 
therapy, antibiogram should be used. 
Objective: This study aims to explore the Antibiotic resistance patterns in a university hospital in 
AL-kharj city. 
Methods: Data from a university hospital in Al-Kharj city were used to assess the in 
vitro antimicrobial susceptibility rates for different types of bacteria. We included all bacterial and 
fungal cultures in the last 2 years. 
Results: The most common bacterium was E. coli and the most common fungus pathogen was 
Candida albicans. There was a low resistance rate to gentamicin, imipenem, meropenem and 
amikacin for the studied bacteria pathogens and high resistance rate for some antibiotics such as 
erythromycin, tetracycline and ampicillin.  
Conclusion: The physicians should follow the treatment guidelines and they should know the 
susceptibility rate of different bacteria to prescribe antibiotics appropriately. 
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1. INTRODUCTION 
 

Antibiotics are medications that are used to kill a 
bacterium which causes different infections and 
they have saved the life of several patients. 
However, the misuse of these medications has 
contributed to the development of bacterial 
resistance and leads to the reduction or the 
elimination of the effectiveness of antibiotics [1]. 
 

Historically, bacterial pathogens have been a 
main reason of diseases and death. The 
development of antimicrobial drugs provided an 
effective management for bacterial infections [2-
5]. Nowadays, many bacteria have evolved 
resistance to different antibiotics, and multidrug-
resistant bacteria have resulted in untreatable 
infections. Therefore, this problem becomes a 
major threat to the human beings [6-11].  
 

Centers for Disease Control and Prevention 
reported that antibiotic resistance causes around 
two million infections, more than twenty thousand 
deaths and, costs about  55 billion $ each year in 
the United States [12]. In Europe, about twenty 
five thousand people pass away yearly due to 
antibiotic-resistant infections [13].  
 

Antimicrobial susceptibility testing is a key 
activity in diagnostic microbiology [14]. It is based 
on testing the capability of antibiotics to inhibit 
the growth of clinical isolates under standardized 
experimental conditions [14]. The results of 
antibiogram are used to predict the efficacy of 
the tested antimicrobial drugs and to guide 
antimicrobial therapy, when  taken  either   on       
a cumulative basis or on an individual basis    
[14].  
 

The antibiogram is a summary of antimicrobial 
susceptibilities of bacterial isolates that are 
submitted to the microbiology laboratory [15,16]. 
Antibiograms are frequently used by physicians 

to measure the local susceptibility rates to help in 
selecting empirical antibiotic therapy, to predict 
the causal resistance mechanisms, and also help 
in observing resistance trends over time [15,16].  
 
This study aims to explore the Antibiotic 
resistance patterns in a university hospital in Al-
kharj city. 
 
2. METHODS 
 
To provide further insights on the Antibiotic 
resistance patterns we used data from a 
university hospital in Al-Kharj city to assess in 
vitro antimicrobial susceptibility rates for different 
types of bacteria. The results of bacterial cultures 
in the last 2 years (2017 and 2018) were 
included in the study. We included all bacterial 
and fungal cultures in this period and excluded 
the cultures before 2017. 
 
The bacterial cultures were collected from the 
microbiology laboratory in the university hospital 
separately and we collect these results and 
prepare antibiogram table for antibiotics and 
antibiogram table for antifungals. 
 
The antibiogram is prepared by using excel sheet 
to calculate the number of bacteria that were 
resistant and the number of bacteria that were 
susceptible to the antibiotics after that we 
calculate the percentage of susceptibility and 
prepared the antibiogram.  
 
The study is approved by the institutional review 
board PSAU/COM/RC/IRB/A/20. 
 

3. RESULTS AND DISCUSSION 
 

During the last two years there were only 92 
cultures, 79 bacterial cultures and 13 fungal 

 

Table 1. The numbers and percentages of different bacterial cultures 
 

Bacterial isolates Number Percentage 
Acinetobacter baumannii 1 1.266% 
E. coli 21 26.58% 
Morganella morganii 1 1.266% 
Enterococcus faecalis 11 13.92% 
Enterobacter cloacae 1 1.266% 
Klebsiella pneumoniae 13 16.455% 
Sphingomonas paucimobilis 2 2.53% 

  Streptococcus agalactiae 5 6.33% 
Staphylococcus epidermidis 1 1.266% 
  Streptococcus pyogenes 3 3.797% 
  Pseudomonas aeruginosa 10 12.66% 

Staphylococcus aureus 10 12.66% 
Total 79 
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Table 2. The numbers and percentages of different fungal cultures 
 

 Number Percentage 

Candida albicans 10 76.92% 

Candida glabrata 1 7.69% 

Candida parapsilosis 1 7.69% 

Candida rugosa 1 7.69% 

Total 13 

 
Table 3. The susceptibility of different bacteria to antibiotics 
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Ampicillin 100 38.88 0 - - 0 0 100 - 100 0 - 
Pipracillin/tazobactam 100 90.47 100 - 100 100 100 - - - 40 - 
Ceftazidime 100 66.66 0 - 100 92.3 0 - - - 90 - 
Cefepim 100 70 0 - - 100 100 - - - 90 - 
Aztreonam 0 0(2) 0 - - - 0 - - - - - 
Imipenem 100 95 100 - 100 100 100 - - - 90 - 
Meropenem 100 95.23 100 - 100 100 100 - - - 80 - 
Trimethoprim/sulfame
thoxazole 

100 55 100 0 100 100 0 100 100 100 14.28 83.33 

Gentamycin 100 95.23 100 - 100 100 100 - 100 - 100 91.66 
Tobramycin 100 - 100 - - - 100 - 0 - 100 83.33 
Ciprofloxacin 100 85 100 - 100 100 0 - - - 100 - 
Levofloxacin 100 - 100 100 - - 0 100 100 100 100 58.33 
Minocycline 100 100(2) 0 - - - 100 - - - 14.28 - 
Tigecycline 100 66.66(6) - 100 - 100(4) - 100 - - 16.66 100(1) 
Colistin 100 100(2) 0 - - - 0 - - - 100 - 
Ceftriaxone - 72.22 - - 100 100 - 100 - 100 - - 
Amikacin - 95.23 100 - 100 100 100 - - - 100 - 
Nitrofurantoin - 88.88 - 80 100 50 - - 100 - - 100 
Moxifloxacin - - - 75 - - - 100 100 - - 66.66 
Erythromycin - - - 18.18 - - - 25 0 66.66 - 66.66 
Clindamycin - - - 25 - - - 20 100 100 - 75 
Linezolid - - - 100 - - - 100 100 100 - 100 
Teicoplanin - - - 100 - - - - 100 - - 100 
Vancomycin - - - 90.9 - - - 100 100 100 - 100 
Tetracycline - - - 0 - - - 20 0 66.66 - 91.66 
Benzylepenecillin - - - - - - - 100 0 100 - 8.33 

 
cultures. The most common bacteria 
pathogenswere E. coli (26.58%) followed by 
Klebsiella pneumoniae (16.45%), Enterococcus 
faecalis (13.92%), Pseudomonas aeruginosa 
(12.65%) and Staphylococcus aureus (12.65%). 
The most common fungi pathogen was Candida 
albicans (76.92%). The numbers of different 
bacterial cultures is shown in Table 1 and the 
numbers of different fungal cultures is shown in 
Table 2. 

Different bacteria pathogens showed different 
resistance rate for different antibiotics. 
Thesusceptibility rate of different bacteria to 
antibiotics is shown in Table 3. 
 
The results showed that the majority of the 
studied antibiotics are appropriate for the 
treatment of infections caused by acinetobacter 
baumannii due to the low resistance rate for 
antibiotics except for aztreonam. For the 
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Table 4. The susceptibility of different fungi to antifungals 
 

 Candida albicans Candida glabrata Candida parapsilosis Candida rugosa 
fluconazole 100 100 100 100 
voriconazole 100 100 100 100 
caspofungin 100 100 100 100 
micafungin 100 100 100 100 
amphotericin B 90 100 100 100 
flucytosine 100 100 100 100 

 
treatment of E.coli infections, many antibiotics 
can be used except ampicillin and aztreonam 
due to the high resistance rate for these 
antibiotics. Morganella morganii showed high 
resistance rate to ampicillin, ceftazidime,   
cefepim, aztreonam, minocycline and colistin. 
Additionally, enterococcus faecalis showed high 
resistance rate to trimethoprim/sulfamethoxazole, 
clindamycin and to tetracycline and klebsiella 
pneumoniae is highly resistant to ampicillin and 
to nitrofurantoin. 

 
The result also showed that sphingomonas 
paucimobilis is highly resistance to ampicillin, 
ceftazidime, aztreonam, trimethoprim/ 
sulfamethoxazole, ciprofloxacin, levofloxacin and 
colistin. Moreover, it is inappropriate to treat 
infections caused by streptococcuse agalacticae 
with erythromycin, clindamycin and tetracycline 
due to the highly resistance rate to these 
antibiotics. 

 
The susceptibility of staphylococcus epidermidis 
is low to tobramycin, erythromycin, tetracycline 
and benzylepenecillin and the susceptibility of 
pseudomonas aeruginosa is low to ampicillin, 
pipracillin/tazobactam, trimethoprim/ 
sulfamethoxazole, minocycline and 
tigecycline.Streptococcus pyogenes and 
enterobacter cloacae showed low resistant rate 
for the studied antibiotics. Moreover, 
staphylococcus aureus is susceptible to the 
majority of antibiotics except to benzylepenecillin 
and moderately susceptible to levofloxacin. 

 
Generally, there were low resistance rate for 
gentamicin, imipenem, meropenem and 
amikacin for the studied bacteria pathogens 
and high resistance rate for some antibiotics 
such as erythromycin, tetracycline and 
ampicillin. 
 
Different fungi showed low resistance rate for 
different Antifungals. The susceptibility of 
different fungi to antifungals is shown in      
Table 4. 
 

Generally, the susceptibility is very high and the 
resistance rate is low for the studied fungi to 
different antifungals. 
 

The main limitation in this study is the availability 
of few bacterial and fungal cultures in the 
hospital, there were only 79 bacterial cultures 
and 13 fungal cultures in the last 2 years. So the 
results can give insight about the resistance 
pattern but these results are not conclusive and 
to give accurate results more cultures should be 
collected to prepare the antibiogram. 
 

4. CONCLUSION 
 

The misuse of antibiotics increases the 
development of antibiotic resistance that leads to 
the reduction or effectiveness of antibiotics. 
Therefore, to prescribe the appropriate 
antibiotics, the physicians should follow the 
treatment guidelines and additionally they should 
know the susceptibility rate of different bacteria 
to antibiotics by preparing the antibiogram which 
will help in selecting the appropriate antibiotics 
that should be used. 
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