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INTRODUCTION
The control of bacterial infections is challenging task for health care 
professionals because of the emergence of bacterial resistance. Anti­
microbial resistance is a major threat to health care industry worldwide. 
Resistance may compromise treatment, leading to increased mortality, 
extended hospital stays and greater healthcare costs.1,2 The involvement 
of primary healthcare is particularly important as this is where almost 
80% of all antibiotics used within the health service are prescribed.3 The 
antibiotic resistance level may occur in any environment and it may be 
further stimulated with irrational antimicrobial use.4,5 
Antibiotics are evolving as environmental pollutants, causing both short-
term and long-term changes in microorganisms with their enormous  
biological activities. Bacterial resistance to antibiotics has been considered  
as a global public health menace, and keep on increasing. Different kinds  
of antibiotic resistant bacteria (ARB) are continuously detected in various  
environments.6,7 In addition to that, there are wide variety of factors play 
a role in emergence of resistance. Those factors include inappropriate 
use of antibiotics, transmission of resistant bacteria through various  
resources in the health care system, lack of proper guidelines for anti­
microbial use etc. There are few reports have described the prevalence 
of antimicrobial resistance in Kingdom of Saudi Arabia.1-8 The problem 
of antimicrobial resistance in Kingdom of Saudi Arabia is an emerging 
problem where, the complete elimination of antimicrobial use is not 
possible due to persistent existence of infectious diseases worldwide and  

in Saudi Arabia.9 Therefore, it requires some other alternative. The  
suggested alternative solution may be the development of antibiotic usage  
guidelines and policies to restrict the use of antimicrobials. Unfortunate­
ly, most of the countries in GCC (Gulf corporation council) lacks with 
guidelines for the usage of antimicrobials and policy to restrict the use of 
antimicrobials including Kingdom of Saudi Arabia.10,11 Thus, it is expect­
ed that the possibility of antimicrobial resistance may be high. The avail­
able data from various regions of Kingdom of Saudi Arabia gives a clear 
idea of existence of antimicrobial resistance, whereas the reports of anti­
microbial resistance from the Aseer region of the Kingdom of Saudi Ara­
bia are scarce. A better knowledge on the emergence of antimicrobial re­
sistance may be useful to develop and frame the antimicrobial guidelines 
and usage policies. Thus, the present study was designed as a preliminary 
study to develop the antibiotic usage guidelines and to frame antibiotic 
usage policies to restrict the usage of antibiotics in near future. Therefore,  
the present study was undertaken to determine the prevalence of bacterial  
pathogens and to assess the multi-drug resistant (MDR) strains to different  
antibiotics in Aseer Region, Kingdom of Saudi Saudi Arabia.

METHOD
A retrospective analysis included all patients diagnosed with variable 
infections such as respiratory infections, urinary tract infections, blood 
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stream Septicaemia, skin and soft tissue infections and etc. during the 
period of February 2015 to May 2015. 
The study was conducted at Aseer central hospital located at Aseer  
region of Kingdom of Saudi Arabia in different specialty wards including  
ICU, CCU & IMCU. Aseer Central Hospital (ACH) (Abha, Saudi Arabia)  
is a tertiary health care center with over 500 beds. It is the referral center 
for the Aseer region of Southern Saudi Arabia.
Demographic and other clinical data includes patient age, sex, site of  
infection, date of specimen collection, previous history of antibiotics usage  
for the past two days before the collection of specimen, diagnosis, ward 
and specialty were collected from the available database at microbio­
logical laboratory and patient case sheet. It included only the inpatients 
those who are having positive culture reports during the study period.
The bacterial isolates were identified and obtained from various specimens  
of blood, urine, sputum, bronchoalveolar lavage/tracheal secretions and 
other sites. The specimens cultured on an agar medium. The growths 
of colonies were identified based on culture, biochemical and microbio­
logical method as per standard protocols.12 
The antimicrobial testing was performed by the disk diffusion method 
using Muller-Hinton agar plates as per the National Committee for Clinical  
Laboratory standards.8 Only isolates derived from patients at the present  
study center were considered in the analysis. The recommended Standard  
antibiotics disks (Oxoid) were used, which were placed on to agar  
medium with single disk applicator. Then the plates were incubated to 
observe growth colonies and to estimate zone of inhibition. The bacterial 
isolates were then categorized as sensitive or resistant based on zone of 
inhibition.
Total of 46 antibiotics were tested for antimicrobial susceptibility among 
the bacterial isolates in this study. But only 12 antibiotics were included 
in the analysis for the evaluation of antimicrobial resistance, because of 
their frequent usage in the present study site. Descriptive statistics were 
done for the analysis of data by using Microsoft office excel version 2016.

RESULTS
A total of 163 subjects were included in the present study. Both the 
genders were included in this study (male - 80.4% and female - 19.6%), 
with varied age.  The mean age of the study subjects was found to be  
50.25±24.14. (Range from 16 years to 19 years). Among the various speci­
mens tested, urine specimen was found to have the highest number of 
bacterial isolates (28.8 %). The sputum and blood culture shows 23.9 % 
and 15.3 % of bacterial isolates respectively. The remainder were derived 
from various sources of specimen such as wound, tracheal secretions,  
throat swab and etc. More than 60 % of all organisms were from the  
patients those who were admitted in intensive care unit (ICU). The 22.7 % 
of isolates were from the patients’ undergone treatment in intermediate 
care unit (IMCU). Just the 10 % is from all other departments. (Table 1.)
About the prevalence of bacteria in our study, 85.88% of the patients 
(n  =  140) harbored with gram negative bacteria and the remaining 
(14.11%) were harbored with gram positive bacteria. Around 15 different  
strains of gram positive bacteria and 7 different strains of gram negative 
bacteria were isolated from the study subjects. 
The most common gram-positive isolates were Staphylococcus aureus 
(3.06%), Staphylococcus haemolyticus (3.06%), Staphylococcus captis 
(2.45%).  The rest of the gram-positive strains were comparatively rare.  
Escherichia coli (16.6%), Proteous mirabilis (11.7%), Klebsiella pneumonia  
(9%), Morganella morganii (6%) were the most common enterobacteriaceae.  
However, the highest number of isolates found in gram negative bacteria 
is Acinetobacter baumannii (21.47%). The other gram negative isolates 
identified in this study are very rare. The details are depicted in Table 2. 

The frequency of antimicrobial susceptibility and resistance of gram 
positive isolates are indicated in Table 3. Fluoroquinolones were found 
to have a very good efficacy on S.aureus. Resistance pattern of the S. aureus  
was little bit low. Staph haemolyticus was found to have a resistance to 
more than five antimicrobials, at the same it was susceptible to only 
gentamycin and co-trimoxazole. We could not able to identify even a 
single gram positive bacterial isolate without resistance pattern to the  
tested antibiotics. Instead figured out the multiple drug resistance  
pattern to all the gram-positive bacteria isolated and evaluated in this study. 

Table 1: Prevalence of bacterial isolates based on specimen and  
Specialty/Wards

Specimen N (%) Specialty /Wards N (%)

Urine 41 (25.2) IMCU 110 (67.5)

Sputum 33 (20.2) ICU 37 (22.7)

Blood 22 (13.5) MSW 6 (3.7)

Endotracheal tube 18 (11.1) MGS 2 (1.2)

Wound 16 (9.8) Urology 2 (1.2)

Tracheal secretion 15 (9.2) CCU 1 (0.6)

Throat swab  8 (4.9) MMW 1 (0.6)

Abscess  3 (1.8) FS 1 (0.6)

Bedsore swab  2 (1.2) Emergency 1 (0.6)

Nasal swab  2 (1.2) IMR 1 (0.6)

Rectal swab  1 (0.6) GS 1 (0.6)

Skin swab  1 (0.6)

Stool  1 (0.6)

Table 2: The frequency of microorganisms isolated from patients

Gram
negative organisms 

N (%) Gram positive 
organisms

N (%)

Acinetobacter baumannii 35 (21.47) Proteous mirabilis 19 (11.66)

Escherichia coli 27 (16.56) Staphylococcus 
aureus

5 (3.06)

Klebsiella pneumonia 15 (9.20) Staphylococcus 
haemolyticus

5 (1.22)

Pseudomonus aeruginosa 11 (6.75) Staphylococcus 
captis

4 (2.45)

Morganella morganii 10 (6.13) Staphylococcus 
epidermidis

3 (1.84)

Providencia stuartii 7 (4.29) Staphylococcus 
hominis subsp. 

hominis

2 (1.84)

Enterobacter aerogenes 4 (2.45) Enterococcus 
faecium

2 (1.22)

Serratia marcescens 3 (1.84) Staphylococcus 
auricularis

1 (0.61)

Enterobacter cloacae 3 (1.84) MRSA 1 (0.61)

Citrobacter koseri 2 (1.22)

Stenotrophomonas 
maltophilia

1 (0.61)

Salmonella species 1 (0.61)

Klebsiella oxytoca 1 (0.61)

Pseudomonas stutzeri 1 (0.61)
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The frequency of antimicrobial susceptibility and resistance of gram 
negative isolates are indicated in Table 4. Clindamycin and azithromycin  
were found to have efficacy only against A.baumannii, that too on only 
one isolate among gram negative isolates. Further, these two agents 
showed no sensitivity or resistance against any other gram negative 
isolates. A.baumannii, E.coli, Proteus mirabilis, and K. pneumonia were 
found to have resistance to more than or equal to seven antimicrobial 
agents. But still, these strains show sensitivity to these agents. We failed 
to recognize even a single gram negative bacterial isolate without resis­
tance pattern to tested antibiotics. Further, we identified aminoglysocides 
and fluroquinolones showed a very good sensitivity to all the gram-neg­
ative isolates, except Proteus mirabilis. Amoxicillin and clavulanic acid 
combination shows a good sensitivity against all gram-negative isolates 
except, Pseudomonas aeruginosa, and Morgan morganii. Trimethoprim 
and Sulfamethoxazole combination shows a good sensitivity against all 
gram-negative isolates except, Pseudo. Aeruginosa, and Providen stuartii.
Almost, most of the gram positive and gram negative bacterial isolates 
had resistance pattern to more than three antimicrobials, which satisfies 
the criteria to call them as multidrug resistant bacterial isolates (Table 5). 

DISCUSSION
The severity and extent of disease caused by multi resistant bacterial 
pathogens varies by the population(s) affected and by the institution(s) 
in which they are found, but the prevention and control of these multi  
resistant bacterial pathogens should be a national priority.13 The antibiotic  
sensitivity pattern of organisms is keep on changing very rapidly,  
particularly in countries like Saudi Arabia and is observed worldwide 
as well.8-14Hence periodic evaluation of antimicrobial use and resistance 
is essential. In this study the highest prevalence of bacteria was isolated 
from urine followed by sputum, blood and wound infections. More or 
less a similar result was reported by MS Shahidullah et al.15 
Negative outcome of inadequate and inappropriate antimicrobial treatment  
of infections caused by antibiotic-resistant bacteria has been shown in  
previously published studies.16-19 Hence it is suggested that the physicians  
need to re-evaluate initial therapies to ensure appropriate antibiotic cov­
erage. As suggested, all ICUs in hospitals need to have locally improved 
and frequently revised guidelines for the use of antibiotics. Since this may 
have an effect on local resistance patterns.20 In the present study, we have 
seen an extensive resistance patterns among bacterial isolates and most  
of them were obtained from ICU. Thus, it requires quality control of  
antibiotic usage and locally prepared guidelines not only at the ICU level 
even at the hospital level. 
We have clearly demonstrated that the degree of contamination with 
multi-resistant Gram-positive and Gram-negative pathogens more or  
less equal. These results are in contrast with the study published by  
Lemmen SW et al. in 2003, where they demonstrated the contamination 
of multi resistant gram positive pathogens were higher than multi resistant  
gram negative pathogens.21

The organisms associated with the infections were Staphylococcus  
aureus, Proteus mirabilis, Pseudomonas aeruginosa, Klebsiella pneumoniae,  
Escherichia coli and Enterobacter Spp. These findings agree with those 
reported by Anguzu et al.22 In the present study, the isolates were derived 
from variety of clinical specimens, whereas, Anguzu et al. derived the 
isolates from wound infections.  
The majority of gram positive bacterial isolates were found to have  
resistance to cephalosporins in our study, whereas, this is in contrast with 
other study published by Sheth et al. that they were resistant to macrolide 
antibiotics.23

Most gram-negative bacteria isolated were sensitive to gentamicin and 
ciprofloxacin. However, most of the gram-negative bacteria isolated were 
resistant to macrolides. These results were similar to the study reported 
by Seppala et al.24 The resistance shown to macrolides might be due to  
frequent and large administration. In addition, they were used in  
prophylaxis treatment. This kind of over usage may lead to antibiotic 
resistance.
A multi-hospital study on antimicrobial usage and resistance has reported  
that the microbiology department must have close relationship with 
pharmacy and infection control committee to ensure appropriate use of  
antibiotics. They also reported that multi-hospital study may not identify  
the relationship between antimicrobial usage and antimicrobial resistance.25  
But it is already proven concept that the antibiotic usage have concrete 
relationship with antimicrobial resistance.26-28

Even though we did not evaluate the correlation between antibiotic usage 
and resistance, the present study results show that there is possibility for 
the isolates to have multiple drug resistance. It encourages us to explore 
the present study more to evaluate the correlation between antimicrobial 
usage and resistance. It will be more useful in developing guidelines and 
antibiotic policies for the appropriate use of antibiotics. 
Several studies have described the positive effect on resistance through 
restricted antibiotic use in ICU and other departments of the hospital.29-30  
Moreover, Burke et al. have explained that a computer-assisted decision 
support program for prescribing antibiotics have an important role in 
controlling bacterial resistance in the ICU.29 

CONCLUSION 
Our findings indicate that the overall prevalence of antibiotic resistance  
to the commonly used antibiotics was high in the bacterial isolates  
selected in our study center, which warrants the infection control to reduce  
resistance. This calls for attention of health professionals and policy makers  
to consider the resistance pattern in their clinical practice, and policy 
making process respectively.  
Most importantly, these data may be used to control trends of antibiotic  
susceptibilities, to develop local antibiotic policies and to assist clinicians  
in the rational choice of antibiotic therapy. Thus, it may be useful to 
decrease the inappropriate use of antibiotics. However, future studies 
should be extended to include specific cultures to develop individual 
guidelines. 
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Table 5: List of multidrug resistant strains to commonly used antibiotics

Gram positive strains Gram negative strains

Staph. aureus A. baumannii

Staph. haemolyticus E. coli

Staph. captis K. pneumonia

Staph. epidermidis Pseudo. aeruginosa

Staph. hominis subsp. Morgan. morganii

Enterococcus faecium Providen. stuartii

Entero. aerogenes
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