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Abstract

Staphylococcus aureus (S. aureus) is an opportunistic pathogen that colonizes the anterior nares of about one-
third of the human population. Anterior nares colonization with S. aureus or methicillin-resistant S. aureus 
(MRSA) allows these pathogens to colonize the skin and other anatomical locations. Accordingly, these pathogens 
may cause different types of endogenous infections. To investigate the prevalence of nasal carriage of S. aureus or 
MRSA among Palestinian diabetic patients, nasal swabs were taken from 151 diabetic patients, about to undergo 
invasive surgeries. Thirty-five patients (35.1% of the total patients) were found to be colonized with S. aureus, of 
which 14 (9.7% of the total patients) were found to be colonized with MRSA. These proportions were higher than 
those described for the general population (30% and 1.3%, respectively) or even for Palestinian patients in general 
(25.9% and 2%, respectively). In addition, the proportion of nasal carriage of S. aureus or MRSA among Palestinian 
diabetic patients was found to be higher than that described for diabetic patients in other countries. Meanwhile, 
30 of the 53 isolates (57% of the total isolates) were also found to be multidrug-resistant. Accordingly, the propor-
tion of anterior nares colonization with S. aureus or MRSA in Palestinian diabetic patients was remarkably high.
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rates (Alvarez et al., 2010; Hunt et al., 1988; Vandenesch 
et al., 2003; Wertheim et al., 2005).

This pathogen expresses several surface-adhesion mole-
cules (adhesions) that promote its attachment to several 
types of host molecules (receptors), such as laminin and 
fibronectin, fibrin/fibrinogen, and collagen (Sakr et al., 
2018). By its anatomical proximity and adhesion mole-
cules, it rapidly colonizes skin wounds by binding to the 
exposed receptor molecules found on damaged tissues at 
the wound site (Birkenhauer et al., 2014; Harris et al., 
2002). This is the reason for this pathogen to have the 

Introduction

Staphylococcus aureus (S. aureus) is a member of the 
human microbiota that mainly colonizes the anterior 
nares of about 30% of the human population (Aswani and 
Shukla, 2011; Brown et al., 2014, Yang et al., 2022). From 
the anterior nares, it spreads to various anatomical loca-
tions, such as the skin, throat, and vagina (Jauneikaite  
et al., 2020). As an opportunistic pathogen, S. aureus 
causes community or nosocomial-acquired endogenous 
infections that range from mild to clinically complicated 
infections associated with high morbidity and mortality 
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Balanced nutrition has an important role in maintaining 
adequate immune system that protects us from many 
microbial infections (Munteanu and Schwartz, 2022). 
Malnutrition or imbalanced nutrition has a passive effect 
on the functionality of our immune defenses, and thus 
rendering us more susceptible to microbial infections as 
well as development of certain diseases, such as cancer 
and diabetes (Cui et al., 2020; Foolchand et al., 2022; Gao 
et al., 2022; Lopez Plaza and Bermejo Lopez, 2017; 
Saklayen, 2018; Sami et al., 2017).

Hyperglycemia in diabetes has a profound passive effect 
on immune response to microbial invasion (Berbudi  
et al., 2020). It has been shown that hyperglycemia inter-
feres with the expression of inflammatory genes of 
immune cells and thus weakens their inflammatory 
response to microbial infections (Akbari and Hassan-
Zadeh, 2018).

Currently, diabetes is considered as the most common 
metabolic disorder worldwide, predominantly in low- 
and middle-income countries (Teufel et al., 2021). 
Interestingly, a study conducted in 2014 indicated that 
the global number of diabetic patients is predicted to rise 
from 382 million in 2013 to 592 million in 2035 
(Guariguata et al., 2014). The increase in the prevalence 
rate of diabetes, mainly in low- and middle-income coun-
tries, demands upgrading of intervening procedures that 
target diabetic patients and may mitigate proportion of 
both infections and colonization by these pathogens 
(Stacey et al., 2019).

Many studies have shown that nasal colonization with  
S. aureus or MRSA is higher in diabetic patients, com-
pared to healthy individuals. In 2017, a study conducted 
in China found that about 8.7% enrolled diabetic patients 
were colonized with S. aureus and and 4.1% were colo-
nized by MRSA (Lin et al., 2017). Another study con-
ducted in Turkey in 2006 found that about 35.3% type I 
and 13.8% type II diabetes enrolled patients were colo-
nized with S. aureus (Tamer et al., 2006). Furthermore, it 
was found that 2.6% diabetics in Japan and 2.1% diabetics 
across nine European countries were colonized with 
MRSA (Stacey et al., 2019). It was shown that S. aureus or 
MRSA nasal carriage increases the risk of developing dia-
betic foot infection among diabetic patients (Dawaiwala  
et al., 2021; Lavery et al., 2014; Lin et al., 2020). Interestingly, 
nasal decolonization of these pathogens decreases the 
risk of developing endogenous infections with these 
pathogens (Lin et al., 2020; Ontario, 2022; Patel et al., 
2022).

No previous study has investigated the proportion of 
nasal colonization with S. aureus or MRSA among dia-
betic patients in Palestine. The main aim of this study was 

highest proportion of wound-causing infections, com-
pared to other bacterial pathogens (Birkenhauer et al., 
2014).

Pathogenic bacteria cause diseases in humans and ani-
mals (Hu et al., 2022; Qin et al., 2022; Tian et al., 2022).  
S. aureus causes invasive skin infections ranging from 
mild ones, such as folliculitis and boils, to severe infections, 
such as carbuncles (Singer and Talan, 2014). An untreated 
abscess may enable S. aureus and/or its toxic-shock syn-
drome toxin (TSST) to reach the bloodstream and cause 
toxic shock, a potentially fatal clinical condition associ-
ated with high proportions of mortality and morbidity 
(Fowler et al., 2003; Lowy, 1998). Once the pathogen 
reaches the bloodstream, it may get seeded into various 
tissues and organs, causing serious pyogenic inflamma-
tions, such as endocarditis, osteomyelitis, and meningitis 
(Carek et al., 2001; Fernandez Guerrero et al., 2009; 
Schlesinger et al., 1987).

In addition, this pathogen is considered as one of the 
leading bacterial pathogens in terms of its ability to 
develop resistance to many antibiotics (Mlynarczyk-
Bonikowska et al., 2022; Pantosti et al., 2007; Zhang  
et al., 2023). These mechanisms may include the production 
of antibiotic-inactivating enzymes via genetic mutations 
that either alter the target site of an antibiotic or reduce 
its ability to reach the bacterial cytoplasm and efflux 
pumps (Mlynarczyk-Bonikowska et al., 2022; Pantosti  
et al., 2007). 

The emergence of certain strains that are highly resistant 
to antibiotics, such as methicillin-resistant S. aureus 
(MRSA) (Lakhundi and Zhang 2018), and vancomycin- 
resistant S. aureus (VRSA) (McGuinness et al., 2017), has 
made the treatment of their infections very complicated 
and thus giving a chance to infections to become severe 
and life-threatening (Tarai et al., 2013). Interestingly, the 
global nasal colonization proportion with MRSA was 
estimated at about 1.3% (Salgado et al., 2003). Initially, 
MRSA was mainly associated with nosocomial infec-
tions. However, since the 1990s, a significant increase in 
community-acquired MRSA infections has been reported 
globally (Berman et al., 1993; Gorak et al., 1999; Herold 
et al., 1998; Pate et al., 1995).

A study conducted by Gould and Cruickshank (1957) 
demonstrated that about 86% of patients with S. aureus 
skin infections were colonized with the same infecting 
strain in their anterior nares. Another study conducted  
in 1990 found a significant link between S. aureus nasal 
colonization and increase in the risk of developing 
endogenous infections with the same colonizing strain at 
the exit site of the catheter used in ambulatory peritoneal 
dialysis (Luzar et al., 1990).
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nutrient with 40% glycerol using a 2-mL storage cryo-
tube. The cryo-tubes were vigorously vortexed and stored 
at -80ºC for the future use (Howard, 1956).

Bacterial Diagnosis of S. aureus isolates

The content of each of the frozen cryo-tubes was allowed 
to thaw at room temperature. Then, each of these tubes 
was used to inoculate nutrient agar plate. After that, the 
inoculated plates were incubated at 37ºC under aerobic 
conditions for 24 h.

The grown bacteria were identified as S. aureus based on 
standard microbiological tests (Patricia, 2017). S. aureus 
American Type Culture Collection (ATCC) 25923 and a 
previously confirmed MRSA clinical isolate were used as 
controls (Adwan, 2014).

Antibiotics susceptibility testing

All of the obtained S. aureus isolates were tested for anti-
biotic susceptibility to bacitracin (10 µg), cefoxitin (30 μg), 
clindamycin (2 µg), erythromycin (15 μg), sulfamethoxazole/ 
trimethoprim (1.25/23.73 μg), linezolid (30 μg), teico
planin (30 µg), vancomycin (30 µg), tetracycline (30 μg), 
levofloxacin (5 μg), rifampicin (5 µg), azithromycin (15 μg), 
gentamicin (10 μg), oxacillin (1 μg), and chloramphenicol 
(30 µg) using the disk-diffusion method based on the 
guidelines of the Clinical Laboratory Standards Institute 
(CLSI, 2020). 

Briefly, a suspension of each of the obtained isolate was 
prepared in normal saline at a concentration of 0.5 
McFarland (1.5 × 108 CFU/mL). After that, each of the 
bacterial suspension was used to inoculate three Mueller 
Hinton agar plates by using a sterile cotton swap. Then by 
using a disk dispenser, antibiotic disks were placed on the 
surfaces of inoculated agar plates. After that, the plates 
were incubated at 35ºC for 18 h under aerobic condition. 
By the end of the incubation period, inhibitions zones 
around antibiotic disks were measured and used to deter-
mine whether the tested stain was susceptible, intermediate- 
resistant, or resistant to each of the tested antibiotics.

Each of the obtained S. aureus isolates was sub-cultured 
on a nutrient agar plate and incubated at 37ºC for 24 h 
under aerobic conditions. After that, a bacterial suspen-
sion of 0.5 McFarland was prepared from each of the 
grown isolates. Each bacterial suspension was used to 
inoculate two Mueller Hinton agar plates using a sterile 
cotton swab. The discs of the above-mentioned anti
biotics were distributed evenly on the surfaces of the 
inoculated plates of each isolate. Then the plates were 

to investigate this issue in diabetic patients from the 
northern part of West-Bank, Palestine, who were about 
to undergo invasive surgery, and to investigate the anti
biotic resistance profiles of colonizing strains.

Materials and Methods

Ethical considerations

Ethical standards and the Declaration of Helsinki were 
followed while conducting the present study. Institutional 
Review Board (IRB) committee of the An-Najah National 
University (ANNU) approved the study (16-10-21). All 
participants read and declared their consent following 
relevant guidelines. Written informed consent was 
obtained from the participants before data collection. 
Patients included in the study had the right to terminate 
their involvement at any time during the study, although 
none of the patients included in the study was forced to 
do so. In addition, identity of the patients was confiden-
tial, and the collected information of each patient was 
allocated a code number instead of any personal identify-
ing details.

Sampling technique

Nutrient agar, nutrient broth, mannitol sal agar, Mueller 
Hinton agar, and antibiotic disks were obtained from 
Oxoid (Basingstoke, Hampshire, UK). Coagulase test was 
conducted using the Staphylase test kit (Oxoid) accord-
ing to the manufacturer’s instructions.

Nasal swabs from the anterior nares of 151 diabetic 
patients who were to undergo invasive surgery at Rafidya 
Surgical Hospital in Nablus City, in the northern part of 
West Bank, Palestine, were obtained between November 
2021 and July 2022. 

Each swab was inoculated into a tube containing 4-mL 
nutrient broth supplemented with 7.5% sodium chloride 
(NaCl). The inoculated tubes were then incubated in a 
shaker incubator at 37ºC under aerobic conditions for  
24 h. By the end of the incubation period, each tube was 
used to inoculate mannitol salt agar plate using the 
four-quadrant streaking method to obtain separate colo-
nies. After that, the inoculated plates were incubated at 
37ºC under aerobic conditions for 24 h. Then, a single 
yellowish colony (mannitol-fermenting colony) was 
picked up using a sterile needle and sub-cultured on a 
nutrient agar plate. The inoculated nutrient agar plates 
were incubated at 37ºC under aerobic conditions for 24 h. 
After that, the bacteria grown on each plate were har-
vested using a sterile cotton swab and suspended in 1-mL 
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(30 μg) as recommended by CLSI (2020). Identification of 
MRSA based on cefoxitin resistance is shown to have 
100% sensitivity and 100% specificity, compared to defec-
tion in mecA gene by Polymerase chain reaction (PCR) 
(Koupahi et al., 2016). Among the obtained 53 S. aureus 
isolates, 14 (9.7% of total patients) were found as MRSA 
isolates. 

Although some studies reported no significant difference 
in the proportion of S. aureus nasal colonization between 
diabetic patients and healthy individuals (Essigmann et 
al., 2022), many studies reported that diabetes mellitus is 
one risk factor that increases the possibility of anterior 
nares colonization with S. aureus (Lin et al., 2017; Stacey 
et al., 2019; Tamer et al., 2006). Increase in the preva-
lence rate of S. aureus anterior nares colonization could be 
explained based on the negative impact of diabetes on host 
immune defenses, particularly innate immunity (Geerlings 
and Hoepelman, 1999; Lipsky et al., 1987; Sakr et al., 
2018). In addition, it is established that increase in glyco-
sylated hemoglobin (HbA1c) level in diabetic patients sig-
nificantly increases the proportion of S. aureus anterior 
nares colonization, and oral hypoglycemic agents decrease 
this proportionality (Lin et al., 2020).

The results of the current study revealed that the propor-
tion of S. aureus and MRSA nasal colonization among 
diabetic patients at the time of their admission was about 
35.1% and 9.7%, respectively. These proportions were 
higher than the general proportions of nasal colonization 
with S. aureus and MRSA obtained by a cross-sectional 
study conducted in Palestine in 2009 (Kaibni et al., 2009). 
In the cited study, it was found that at the time of hospi-
talization, about 25.9% and 2% of 834 patients were 
nasally colonized with S. aureus and MRSA, respectively 
(Kaibni et al., 2009). 

In addition, our results indicated that the proportion of 
nasal colonization with S. aureus (35.1%) was higher than 
the proportion (approximately 30%) reported in the gen-
eral population (Aswani and Shukla 2011; Brown et al., 
2014). This result was supported by other studies show-
ing that diabetes increases S. aureus anterior nares colo-
nization (Kluytmans et al., 1997; Tamer et al., 2006). 

Furthermore, the higher proportions of S. aureus and 
MRSA nasal colonization found in the present study 
among diabetic patients (35.1% and 9.7%, respectively) 

incubated at 35ºC for 18 h under aerobic conditions. 
After that, the inhibition zone around each of the used 
antibiotic discs was measured in millimeter, and each of 
the obtained isolates was determined as susceptible, 
intermediate-resistant, or resistant to each antibiotic 
based on the CLSI (2020) guidelines.

Identification of MRSA in the obtained isolates

MRSA was identified in the obtained S. aureus isolates 
based on cefoxitin resistance as recommended by CLSI 
(2020) guidelines.

Results and Discussion

Proportion of S. aureus and MRSA anterior nares coloni-
zation in diabetic patients 

Diabetes is a global health problem with several clinical 
complications significantly affecting global mortality (van 
der Berg et al., 2016; Zheng et al., 2018; Zimmet et al., 
2014). In the Middle East, about 46-million patients  
had type 2 diabetes between 2000 and 2018 (Kalan 
Farmanfarma et al., 2020).

In Palestine, the proportion of diabetes mellitus in 2015 
was estimated to be about 18.4%. However, this propor-
tion was expected to become 21.5% by 2030 (Abu-
Rmeilehi et al., 2013). More importantly, diabetes in 
Palestine was expected to grow as one of the leading 
causes of morbidity and mortality, compared to other 
Middle East countries, indicating that diabetes and its 
potential complications, including the growth of micro-
bial infections, is becoming a major health problem 
(Husseini et al., 2009, Rahim et al. 2014). A possible 
explanation for increase in the prevalence of diabetes 
among Palestinians could be attributed to increase in the 
proportion of consumption of food and drinks high in fat 
and sugar as well as decrease in the pattern of physical 
activities (Al Sabbah et al., 2007; Mikki et al., 2010). 

As mentioned earlier, the main goal of this quantitative 
descriptive cross-sectional study was to determine the 
prevalence of nasal colonization with S. aureus or MRSA 
among diabetic patients who were to undergo invasive 
surgeries. To achieve this objective, initially, nasal swabs 
from 151 patients (mean age 54.85 ± 6.30 years), includ-
ing 86 (57%) males and 65 (43%) females, with type II dia-
betes were obtained (Table 1). Of the 151 patients, 53 
(35.1%) were found to be colonized with S. aureus in the 
anterior nares. 

Methicillin-resistant S. aureus was identified among  
the obtained isolates based on susceptibility to cefoxitin 

Table 1.  Number, gender, and mean age of the patients.

Total patients Number (%) Mean age (±SD)

151 (100%) 54.8 (6.5)

Males   86 (57%) 52.3 (6.6)

Females   65 (43%) 55.6 (5.4)
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proportion of resistance was observed for bacitracin,  
azithromycin, and erythromycin, which was 33 (62.3 %), 
26 (49%), and 21 (39.6%) of the obtained isolates, respec-
tively. On the other hand, the lowest proportion of resis-
tance was observed for rifampicin and linezolid, being  
2 (3.8%) of the obtained isolates for each of them. 
Meanwhile, none of the obtained isolates resisted teico-
planin and vancomycin (Table 2 and Figure 1).

were higher than those reported for diabetic patients in 
other countries. A study conducted in China showed that 
8.7% and 4.1% of enrolled diabetic patients were colo-
nized with S. aureus and MRSA, respectively (Lin et al., 
2017). Another study conducted in Ghana reported that 
31.0% and 3.3% of diabetic patients were colonized with 
S. aureus and MRSA, respectively (Anafo et al., 2021). In 
addition, a meta-analysis study comprising both diabetic 
inpatients and outpatients from different countries and 
regions (East Asia, the Middle East, Germany, Taiwan, 
and the United States) established that the proportions of 
anterior nares colonization with S. aureus and MRSA 
were 13.46% and 8.33%, respectively (Stacey et al., 2019). 
In this study, we observed a lower proportion of anterior 
nares colonization among diabetic patients (9.7%) than 
the one reported by an earlier meta-analysis study (Stacey 
et al., 2019). However, the proportion obtained in our 
study was higher than the proportion of MRSA anterior 
nares colonization among diabetic outpatients (8.33%) 
reported by the cited study.

The high proportion of MRSA nasal colonization in dia-
betic patients reported by our study (9.7%) reflected that 
prescription and utilization of antibiotics were greatly 
misused in Palestine (Abu Taha et al., 2016; Zyoud et al., 
2015).

Antibiotic susceptibility profiles of obtained isolates

The antibiotic susceptibility profiles of 15 antibiotics 
were examined for each of the obtained isolates using the 
disc diffusion method (Table 2 and Figure 1). The highest 

Table 2.  Number (%) of the obtained S. aureus isolates that were 
resistant (R), intermediate-resistant (IR), or susceptible (S) to each 
of the used antibiotics.

Antibiotic R
Number (%)

IR
Number (%)

S
Number (%)

Bacitracin 33 (62.3) 17 (32.1) 3 (5.7)

Azithromycin 26 (49) 11 (20.8) 16 (30.2)

Erythromycin 21 (39.6) 13 (24.5) 19 (35.9)

Gentamicin 18 (34) 4 (7.5) 31 (58.5)

Levofloxacin 15 (28.3) 4 (7.6) 43 (64.1)

Cefoxitin 14 (26.4) 0 (0) 39 (73.6)

Sulfa/
trimethoprim

11 (20.8) 0 (0) 42 (79.2)

Oxacillin 10 (18.5) 3 (5.5) 40 (75.5)

Tetracycline 6 (11.3) 1 (1.9) 46 (86.8)

Clindamycin 5 (9.4) 4 (7.6) 44 (83)

Chloramphenicol 5 (9.4) 1 (1.9) 47 (88.7)

Rifampicin 2 (3.8) 0 (0) 51 (96.2)

Linezolid 2 (3.8) 0 (0) 51 (96.2)

Teicoplanin 0 (0) 0 (0) 53 (100)

Vancomycin 0 (0) 0 (0) 53 (100)
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Figure 1.  The prevalence proportion of antibiotics susceptibility profiles of the obtained isolates.
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development and spread of multidrug resistant bacteria 
pathogens (Medina and Pieper, 2016; Ventola, 2015). A 
multidrug bacterial pathogen is defined as the pathogen 
that is resistant to at least one antibiotic of three or four 
categories of antibiotics (Magiorakos et al., 2012).

Although our results showed that 3 (5.7%) of the obtained 
isolates were susceptible to all of the used antibiotics, 20 
(37.8%) of the obtained isolates were resistant to 1–2 of the 
used antibiotics, 18 (33.9%) of the obtained isolates were 
resistant to 3–4 of the used antibiotics, 5 (9.5%) of the 
obtained isolates were resistant to 5–6 of the used antibiot-
ics, 6 (11.3%) of the obtained isolates were resistant to 7–8 
of the used antibiotics, and only 1 (1.9%) of the obtained 
isolates was resistant to 9 of the used antibiotics (Table 4).

Our results indicated that 30 (57%) of our isolates were 
multidrug-resistant isolates (Table 4), a percentage that 
could be considered seriously alarming, because such mul-
tidrug-resistant isolates could cause endogenous infections 
that are clinically challenging in terms of their treatment.

The data presented in Tables 2 and 3 and Figure 1 clearly 
show that the prevalence of antibiotic resistance of  
S. aureus isolates in Palestine has reached alarming pro-
portions, which reflect, as mentioned earlier, the misuse 
of prescription and utilization of antibiotics in Palestine 
(Abu Taha et al., 2016; Zyoud et al., 2015).

S. aureus can cause various types of infections (Lowy, 
1998). Interestingly, most of these infections are endoge-
nous, caused by the same strains that colonize the ante-
rior nares of patients (Wertheim et al., 2005). The fact 
that about 57% of the obtained S. aureus isolates in the 
current study were multidrug-resistant isolates (see Table 4), 
endogenous infections caused by these could be clinically 
complicated and life-threatening.

Bacitracin is a polypeptide antibiotic used to prepare 
ointments commonly prescribed globally to treat minor 
skin injuries, such as cuts, scrapes, and burns (Nguyen  
et al., 2022). This could explain the high prevalence of 
resistance among the S. aureus isolates obtained in our 
study (62.3%) and other studies (Nguyen et al., 2022). 

Many studies have reported the isolation of teicoplanin- and/
or vancomycin-resistant S. aureus from clinical samples  
or anterior nares swabs (Banerjee and Anupurba, 2012;  
El Sayed et al., 2018; Sujatha and Praharaj, 2012; Szymanek-
Majchrzak et al., 2018). The fact that none of the isolates 
obtained in the present study showed resistance to any of 
these two antibiotics (see Table 2 and Figure 1) could be due 
to the rare use of these two antibiotics in Palestine.

Table 3 shows the resistance proportion of the obtained 
S. aureus isolates to some of the antibiotics utilized in 
this study, compared to the proportion of resistance of 
the same antibiotics by S. aureus isolates obtained by the 
studies conducted in other countries. 

Table 3 clearly shows that, except for the proportion of 
resistance to linezolid, proportion of resistance to other 
antibiotics was higher than those of the same antibiotics 
exhibited by S. aureus isolates obtained in Italy (Mascaro 
et al., 2019). Interestingly, the proportion of resistance of 
isolates obtained in our study to erythromycin (39.62%), 
gentamicin (33.96%), fluoroquinolones (28.3%), sulfame-
thoxazole/trimethoprim (20.75%), and tetracycline (11.32%) 
was higher than the proportion of resistance to the same 
antibiotics for isolates obtained in Europe (16.5%, 2.2%, 
5.2%, 1.9%, and 3.0%, respectively; Table 2 and Figure 1).

The misuse of prescription and utilization of antibiotics 
is not only a driving force for the emergence and spread 
of MRSA in community but also a driving force for the 

Table 3.  Proportion of resistance of the obtained S. aureus 
isolates to some of the utilized antibiotics, compared to the 
proportion of resistance of the same antibiotics by similar isolates 
in other countries.

Antibiotic Proportion of resistance (%) of S. aureus 
isolates to certain antibiotics in other 
countries

Palestine Italy Europe

Erythromycin 39.62 34.7 16.5

Gentamicin 33.96 8.4 2.2

Oxacillin 18.87 3.2 –

Fluoroquinolones 28.3 8.4 5.2

Cefoxitin 26.4 3.3 –

Sulfa/trimethoprim 20.75 1.1 1.9

Linezolid 3.77 22.1 –

Tetracycline 11.32 2.8 3.0

Table 4.  Number (%) of S. aureus isolates susceptibly to or 
resistant to one or more of the used antibiotics.

Number (%) of isolates Number of antibiotics to 
which the isolates were 
resistant

3 (5.7%) No antibiotic

10 (18.9%) 1 antibiotic

10 (18.9%) 2 antibiotics

12 (22.6%) 3 antibiotics

6 (11.3%) 4 antibiotics

3 (5.7%) 5 antibiotics

2 (3.8%) 6 antibiotics

4 (7.5%) 7 antibiotics

2 (3.8%) 8 antibiotics

1 (1.9%) 9 antibiotics
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