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Information on the prevalence of S. aureus and the current antimicrobial resistance profile is

necessary in selecting the appropriate treatment of S, aureus infections in any part of the world.

This study examined the frequency and antibiotic resistance list of S. aureusisolates obtained from

clinical specimens at one hospital in Korea. A total of 1,746 gram positive cocci collected were

identified as S. aureus. S. aureus isolates were obtained from different samples including sputum

(N=565; 32.4%), endotracheal aspirate (358; 20.5%), wounds (329; 18.8%), blood (137; 7.8%),

urine (67; 3.8%), and pus (59; 3.4%). All 1,545 S. aureus (100%) strains screened from sputum

(565; 36.6%), endotracheal aspirate (388; 25.1%), wounds (329; 21.3%), blood (137; 8.9%), urine
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INTRODUCTION

Staphylococcus aureus (S. aureus) is a major human
pathogen and gram-positive facultative aerobe that has
been found to be the most clinically important species,
with broad presence in nature. It is part of the normal flora
of human body and commonly carried on the skin or in the

nose of healthy individuals, which makes it easy to be
transmitted by air or fomites from patients or carriers
[1-3]. It been known as one of the most common cause of
human infections, such as skin, wound infections and
bacteremia. Notwithstanding; the introduction of antibiotics
has lowered the mortality rate of 5. aureus infections.
Contrariwise, the bacteria have promptly developed
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resistance mechanisms against many antimicrobial agents
[2, 4]. By the mid-1940s, only a few years after its
introduction into clinical practice, penicillin resistance
was encountered in hospitals and within a decade it had
become a significant problem in the community. 5. aureus
is remarkable in its ability to acquire resistance to any
antibiotic. Infections caused by antibiotic-resistant strains
of S aureus have reached epidemic proportions globally.
The overall burden of staphylococcal disease, particularly
which caused by methicillin resistant 5. aureus strains
(MRSA), is increasing in many countries in both healthcare
and community settings [5]. Methicillin-resistant Stap/y-
lococcus aureus (MRSA) has been isolated and recognized
more than 50 year ago. MRSA is a specific strain of the 5.
aureus, which is resistant to methicillin and all B-lactams.
Later use of oxacillin as an alternative to methicillin in
susceptibility tests resulted in the term ‘oxacillin-resistant
S, aureus (ORSA) [6], which is resistant to numerous
antibiotics. Before the development of antibiotics, invasive
infections caused by Staphylococcus aureus have often
been fatal [7). Staphylococcus aureus which is generally
susceptible to involvement route in community is mostly
MSSA. However, CA-MRSA (community-associated, CA) is
recently increased [4, 8]. Antimicrobial resistance is
genetically based; resistance is mediated by the acquisition
of extra chromosomal genetic elements containing
resistance genes. Examples include plasmids, transposable
genetic elements, and genomic islands, which are transferred
between bacteria through horizontal gene transfer [5].
The mecA gene is a gene having been discovered in
bacterial cells which allows a bacterium to be resistant to
antibiotics such as methicillin, penicillin and other
penicillin-like antibiotics [9]. Borderline resistance, a
low-level type of resistance to methicillin exhibited by
strains lacking mecA, is associated with modifications in
native PBPs, beta-lactamase hyperproduction, or possibly
a methicillinase. The resistance phenotype is influenced
by numerous factors, including mec and beta-lactamase
regulatory elements, fem factors, and yet to be identified
chromosomal loci [10]. CA-MRSA strains are increasingly
implicated in nosocomial infections, and may eventually
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displace HA-MRSA strains in hospitals. Consequently,
distinctions based on clinical epidemiology and suscepti-
bility are becoming less relevant, arguing in favor of
genotypic definitions [11]. MRSA is a bacterium that has
been found to be resistant to antibiotics such as methicillin,
oxacillin, penicillin and amoxicillin. This organism had
become widespread in healthcare settings globally causing
different type of infections. Nosocomial infections
represent a burden for both patients and the healthcare
system because of their association with increased
hospitalization costs and high mortality/morbidity rate
[12]. The Information of . aureus prevalence and the
current antimicrobial resistance profile is necessary in
selection of appropriate treatment of .S. aureus infections
in any parts of the world. The present study was carried
out to determine the frequency and antibiotic resistance
list of S, aureusisolates obtained from clinical specimens at
a one hospital, Korea.

MATERIALS AND METHODS

1. Samples collection

This study included specimens that were taken from
various body sites of infection including blood, wound,
sputum, urine, endotracheal aspirate, ear, throat, pleural
fluid, peritoneal fluid, cervix and others at Ajou university
hospital in Korea from January and May 2016. All clinical
specimens were received and collected by clinical
laboratory department of assigned hospitals. The identifi-
cation of isolates was made according to standard
methods for any potential clinically significant growth
appear on the culture media on the base of quantity,
feature of growth, source and site of specimens. The
primary identification was made with basic micro-
biological methods using colony morphology, Gram
staining, catalase and coagulase tests. All isolates were
confirmed as S. aureusby conventional methods including
DNase, and mannitol fermentation.

2. Antibiotic susceptibility test

The final identification and antibiotic susceptibility



testing of the bacteria isolated from clinical specimens
were obtained using an auto-analyzer system Vitek II
system (Biomerieux, Hazelwood, MO, USA). The results of
VITIC 60 were confirmed manually using biochemical
tests and Kirby-Bauer disk diffusion technique according
to CLSI guidelines (M100-27, 2017) [13]. The tested
antibiotics included penicillin (PEN), oxacillin (OXA),
erythromycin (ERY), gentamicin (GEN), clindamycin (CLI),
tetracycline (TET), ciprofloxacin (CIP), fusidic acid (FUS),
linezolid (ILNZ), vancomycin (VAN), trimethoprim-
sulfamethoxazole (SXT), cefoxitin (FOX), nitrofurantoin
(NIT), levofloxacin (LEV), teicoplanin (TEI) and rifampicin
(RIF).

3. Statistical analysis

All qualitative variables were analyzed by frequency and
expressed as a percentage. The chi-square and Fisher’s
exact test were used where appropriate using SPSS, PC.
version 21.0 (SPSS, Chicago, Illinois, USA). A two-sided P
value of <0.05 was considered statistically significant.

RESULTS

1. Frequency of S. aureus isolated from clinical
specimens

A total of 1,746 gram positive cocci that collect in this
period identified as .S. aureus. S. aureusisolate belonged to
different samples including sputum (N=565; 32.4%), 358
endotracheal aspirate (20.5%), 329 wound (18.8%), 137
blood (7.8%), 67 urine (3.8%), 59 pus (3.4%), 42 ear (2.4%),
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36 throat (2.1%), 32 peritoneal fluid (1.8%) 24 catheter
(1.4%), 21 other (21;1.2%), cervix (17; 1.0%) and 59 etc
(3.4%). Frequency of samples collection was shown in
Table 1.

2. Frequency of antibiotic susceptibility by sputum,
endotracheal aspirate and wound

The result on the susceptibility of 5. aureus of isolates
blood, urine and pus was presented in Table 2. Vancomycin,
teicoplanin, quinupristin/dalfopristin exhibited the highest
activity (100%). This was followed by erythromycin and
clindamycin, ciprofloxacin, fusidic acid. Although amp-
icillin and penicillin recorded low percentage suscepti-
bilities, isolates were also markedly resistant to methicillin.
Higher percentage of intermediate resistance was noted
against antibiotics such as erythromycin, erythromycin,
clindamycin, fusidic acid, and gentamycin.

3. Frequency of antibiotic susceptibility by blood,
urine and pus

The highest susceptibility (100%) occurred in the blood,
urine and pus isolates with vancomycin, teicoplanin,
trimethoprim/sulfamethoxazole, linezolid while the least
occurred with penicillin, oxacillin. Higher percentage of
intermediate resistance was noted against antibiotics such
as erythromycin, clindamycin, fusidic acid, gentamycin
and ciprofloxacin. The susceptibility of S. aureus isolates
to various antibiotics at blood, urine and pus was
presented in Table 3.

Table 1. Frequency of S, aureus isolated from clinical specimens (N=1,746)

Sample collection N (%) Sample collection N (%) Sample collection N (%)
Sputum 565 (32.36) Other 21 (1.20) Sinus 2 (0.11)
Endotracheal aspirate 358 (20.50) Cervix 17 (0.97) BAL fluid 1 (0.06)
Wound 329 (18.84) Bronx 14 (0.80) CSF 1 (0.06)
Blood 137 (7.85) Pleural 10 (0.57) Eye DIS 1 (0.06)
Urine 67 (3.84) Endo tube 9 (0.52) NSSDL AS 1 (0.06)
Pus 59 (3.38) Bone 5 (0.29) P-D fluid 1 (0.06)
Ear 42 (2.41) Bile 4 (0.23) Urethra 1 (0.06)
Throat 36 (2.06) Ascitic fluid 3 (0.17) Vaginal 1 (0.06)
Peritoneal fluid 32 (1.83) Pancreatic fluid 3 (0.17)

Catheter 24 (1.37) EVD site 2 (0.11)

Abbreviations: EVD, extral ventricular drainage; BAL, bronchoalveolar lavage; Eye DIS, Eye discharge; P-D, peritoneal dialysis.
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Table 2. Frequency of antibiotic susceptibility by sputum, endotracheal aspirate and wound N (%)
Sputum N=565 Endotracheal aspirate N=388 Wound N=329
Variable
R | S R | S R | S

Glycopetide VAN 0 0 565 0 0 358 0 0 329
0.0 (0.0) (100) 0.0 (0.0) (100) 0.0 (0.0) (100)

TEI 0 0 565 0 0 358 0 0 329
(0.0 (0.0 (100) (0.0 0.0) (100) (0.0) (0.0 (100)

Macrolide ERY 390 0 175 328 0 30 208 0 121
(69.0) (0.0) (31.0) (91.6) (0.0) (8.4) (63.2) (0.0) (36.8)

Licosamide CLl 380 0 185 325 0 32 195 0 130
(67.2) (0.0 (32.8) (90.7) 0.0) 9.3) (59.3) (0.0) (40.7)

Aminoglycoside  GEN 263 8 294 255 3 100 133 15 180
(46.5) (1.5) (52.0) (71.2) (0.9) (27.9) (40.4) (4.9) (54.7)

Oxazolidinone LNZ 0 0 565 0 0 358 0 0 329
0.0 0.0 (100) 0.0 0.0) (100) (0.0%) 0.0) (100)

Penicillin OXA 449 0 116 332 0 26 230 0 99
(79.5) (0.0) (20.5) (92.7) (0.0) (7.3) (69.9) (0.0) (30.1)

PEN 546 0 19 350 0 8 321 0 8

(96.6) (0.0) (3.4) 97.7) (0.0) (2.3) (97.6) (0.0) (2.4)

Sulfonamide SXT 1 0 564 2 0 356 7 0 322
0.2) (0.0) (99.8) (0.6) (0.0) (99.4) (2.2) (0.0) (97.8)

Streptogramin ~ SYN 0 0 565 0 0 358 0 0 329
(0.0) (0.0) (100) (0.0 0.0) (100) (0.0 (0.0) (100)

Tetracycline TET 326 0 239 313 0 45 148 0 181
(57.7) 0.0) (42.3) (87.4) 0.0 (12.6) (45.0) 0.0) (55.0)

Quinolone CIP 361 10 194 325 0 33 161 0 165
(63.9) (1.8) (34.3) (90.8) 0.0) 9.2) (48.9) 0.0) (51.1)

Fusidicacid FUS 336 13 216 313 4 41 143 16 169
(59.5) (2.3) (38.2) (87.4) 1.1 (11.5) (43.5) (5.1) (51.4)

Rifampicin RIF 95 9 461 114 0 244 35 0 294
(16.8) (1.6) (81.6) (31.8) 0.0) (68.2) (10.6) (0.0 (89.4)

Abbreviations: R, Resistance; I, Intermediate; S, Susceptibility; VAN, vancomycin; CLI, clindamycin; ERY, erythromycin; FUS, Fusidic acid;
GEN, gentamicin; LNZ, linezolid; OXA, oxacillin; PEN, penicillin; RIF, Rifampicin; SXT, Trimethoprim/Sulfamethoxazole. SYN,
quinupristin/dalfopristin; TEI, teicoplanin; TET, tetracycline; CIP, ciprofloxacin.

4. Difference of antibiotic resistance by specimens

The results of 5. aureus resistance type according to
status of individuals and source of samples (pus, sputum,
wound, urine, blood, endotracheal aspirate) was presented
in Table 4 and Figure 1. Resistances were difference in the
six kind of specimens except for penicillin, where
resistance was seen more especially in isolates from
endotracheal aspirate specimen as in isolates from
specimens (chi-square test and Fishers exact test, £<0.05).

DISCUSSION

In our research we have found that there were mostly
differences of antibiotic resistant . aureus strains by
clinical specimens. The drug resistance patterns of ..
aureus isolated from clinical specimens and carrier
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screening samples were found to be highly variable. All of
the examined 5. aureus strains of the specimens were
isolated with pus, sputum, wound, urine, blood, and
endotracheal aspirate. In this study, the prevalence and
antibiotic susceptibility patterns of various specimen
isolates obtained from different clinical and carrier
subjects were determined. We isolated 1746 clinical
specimens screening samples respectively. All the 28
(1717) region of . aureus strains were obtained from
clinical specimens and 1515 (86.7%) of strains were
selected from pus, sputum, wound, urine, blood, and
endotracheal aspirate among clinical isolates. In our study,
all the 1282 8. aureus(100%) strains screened from sputum
(565), endotracheal aspirate (388) and wound (329) were
sensitive to glycopeptide (vancomycin, teicoplanin),
oxazolidinonee (linezolid), oxazolidinone (linezolid) and
quinupristin/dalfopristin. However, 565 .S, aureus strains
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Table 3. Frequency of antibiotic susceptibility by blood, urine and pus N (%)
Blood N=137 Urine N=67 Pus N=59
Variable
R | S R | S R | S
Glycopetide VAN 0 0 137 0 0 67 0 0 59
0.0 (0.0) (100) (0.0) 0.0) (100) (0.0) (0.0) (100)
TEI 0 0 565 0 0 358 0 0 329
(0.0) 0.0) (100) (0.0) (0.0 (100) (0.0 (0.0 (100)
Macrolide ERY 68 0 69 26 0 41 27 0 32
(49.6) 0.0) (50.4) (38.8) (0.0) (61.2) (45.7) (0.0) (54.3)
Licosamide CLI 63 0 74 23 0 44 22 0 37
(46.0) 0.0) (54.0) (34.3) (0.0 (65.7) (37.2) (0.0 (62.8)
Aminoglycoside  GEN 50 1 86 21 0 46 17 2 40
(36.5) (0.7) (62.8) (31.3) (0.0) (68.7) (28.8) (3.4) (67.8)
Oxazolidinone LNZ 0 0 137 0 0 67 0 0 59
(0.0 0.0 (100) 0.0) 0.0) (100) 0.0) 0.0) (100)
Penicillin OXA 86 0 51 49 0 18 36 0 23
(63.0) (0.0) (37.0) (73.1) (0.0 (26.9) (61.0) (0.0 (39.0)
PEN 119 0 18 61 0 6 57 0 2
(86.9) 0.0) (13.1) 91.0) (0.0) (9.0) (96.6) (0.0) (3.4)
Sulfonamide SXT 0 0 137 0 0 67 0 0 59
(0.0) 0.0) (100) (0.0) (0.0 (100) (0.0) (0.0 (100)
Streptogramin SYN 0 0 137 0 0 67 0 0 59
(0.0) 0.0) (100) (0.0) (0.0 (100) (0.0) (0.0 (100)
Tetracycline TET 44 0 93 19 0 48 15 0 44
(32.1) (0.0) (67.9) (28.3) (0.0) (71.7) (25.4) (0.0) (74.6)
Quinolone CIp 72 0 65 19 0 48 22 0 37
(52.5) (0.0) (47.5) (28.4) (0.0) (71.6) (37.3) (0.0) (62.7)
Fusidic acid FUS 53 0 84 12 4 51 24 1 34
(38.7) (0.0) (61.3) (17.9) (6.0) (76.1) (40.7) (1.7) (57.6)
rifampicin RIF 13 0 124 1 0 66 1 0 58
(9.5) 0.0) (90.5) (1.5) (0.0 (98.5) (1.7) (0.0 (98.3)
Abbreviation: See Table 2.
Table 4. Difference of antibiotic resistance by specimens N (%)
Sﬁfﬁ'mens cu ERY FUS GEN OXA PEN RIF TET cp
=1,515
Pus 22 27 24 17 36 57 1 15 22
59 (37.2) (45.7) (40.7) (28.8) (61.0) (96.6) (1.7) (25.4) (37.3)
Sputum 380 390 336 263 449 546 95 326 361
565 (67.2) (69.0) (59.5) (46.5) (79.5) (96.6) (16.8) (57.7) (63.9)
xz 20.9** 13.0%* 8.3* 7.5% 10.5** 0.0 10.6** 22.4*%* 18.8**
Wound 195 208 143 133 230 321 35 148 161
329 (59.3) (63.2) (43.5) (40.4) (69.9) (97.6) (10.6) (45.0) (48.9)
x 52.0** 33.2%* 59.9* 22 .4* 16.8** 7.2 33.7** 43.5%* 56.7**
Urine 23 26 12 21 49 61 1 19 19
67 (34.3) (38.8) (17.9) (31.3) (73.1) (91.0) (1.5) (28.3) (28.4)
xz 43.4%* 33.2** 47 2% 13.8%* 11.1% 5.0 22.4%* 39.0** 48.6**
Blood 63 68 53 50 86 119 13 44 72
137 (46.0) (49.6) (38.7) (36.5) (63.0) (86.9) (9.5) (32.1) (52.5)
x 64.3** 42.8** 74.8** 29.8** 25.3** 31.4** 38.3** 58.7** 59.2**
Endotracheal aspirate 325 328 313 255 332 350 114 313 325
358 (90.7) (91.6) (87.4) (71.2) (92.7) (97.7) (31.8) (87.4) (90.8)
x 193.9** 158.5** 244 5% 127.2** 87.9** 39.4** 110.4** 235.9%* 217.1%*

*P<0.05, *P<0.01.
Abbreviation: See Table 2.
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Figure 1. The percentage of antimicrobial resistance profiles of S.
aureus isolates. Abbreviation: See Table 2.

screened from sputum were resistant to penicillin (96.9%),
oxacillin (79.5%), erythromycin (69.0%), clindamycin
(67.2%), ciprofloxacin (63.9%), fusidic acid (59.5%),
tetracycline (57.7%) and aminoglycoside (46.5%). S. aureus
strains screened from endotracheal aspirate recorded
resist to penicillin (97.7%), oxacillin (92.7%), erythromycin
(91.6%), ciprofloxacin (90.8%), clindamycin (90.7%),
fusidic acid (87.4%) and tetracycline (87.4%) which was
followed by 71.2% to gentamycin. 5. aureus strains
screened from wound recorded resist to penicillin (97.6%),
oxacillin (69.9%), erythromycin (63.2%), clindamycin
(59.3%), ciprofloxacin (90.7%), tetracycline (45.0%) and
fusidic acid (43.5%) which was followed by 40.4% to
gentamycin. All the 1282 5. aureus(100%) strains screened
from blood (137), urine (67) and pus (59) were sensitive to
glycopeptide (vancomycin, teicoplanin), oxazolidinone
(linezolid), oxazolidinone (linezolid) and streptogramin
(quinupristin/dalfopristin). However, 137 . aureus strains
screened from blood were resistant to penicillin (86.9%),
oxacillin (63.0%), erythromycin (49.6%), clindamycin
(46.0%), ciprofloxacin (52.5%), fusidic acid (38.7%),
tetracycline (32.1%) and gentamycin (36.5%). S, aureus
strains screened from urine recorded resist to penicillin
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(91.0%), oxacillin (73.1%), erythromycin (38.8%), cipro-
floxacin (28.4%), clindamycin (34.3%), fusidic acid (17.9%)
and tetracycline (28.3%) which was followed by 31.3% to
gentamycin. S, aureus strains screened from pus recorded
resist to penicillin (96.6%), oxacillin (61.0%), erythromycin
(45.7%), clindamycin (37.2%), ciprofloxacin (37.3%),
tetracycline (24.4%) and fusidic acid (40.7%) which was
followed by 28.8% to gentamycin. Similar results have
been reported previously by some authors [14-17]. A total
of 830 non-repeated pus/wound swab samples were
processed using standard microbiological techniques.
Total 76 samples showed the growth of .S, aureus, among
which 36 (47.4%) contained MRSA and 17 (22.4%) samples
were found to have S aureus showing inducible clind-
amycin resistance. Among the S aureus isolated from
outpatients, 41.9% were MRSA. Highest rates of suscepti-
bility of 5. aureus were seen toward linezolid (100%) and
vancomycin (100%) [18]. Similar study, a total of 50
specimens of pus, urine, throat swab and sputum were
collected to study Staphylococcus aureus. Eight of the
isolates showed positive coagulation test and produced
characteristic results for Staphylococcus aureusin culture
media and biochemical tests. Results of antibiotics
sensitivity test revealed the sensitivity of these isolates to
penicillin G, oxacillin, erythromycin, gentamycin,
amikacin, methicillin, cotrimoxazole, ciprofloxacin, and
erythromycin. However, 2 B-hemolytic isolates showed
development of spontaneous resistance to 30 ug mL-1 of
penicillinand 15 ug mL-1 of tetracycline [19]. Vancomycin,
a glycopeptide in clinical use for more than 50 years, still
remains an acceptable treatment option. However,
significant concerns have been raised regarding the
decreasing susceptibility of 5. aureus to this agent. The
growing awareness of the limitations of vancomycin has
served as an impetus for development of newer agents.
There has been an increase in the number of agents
available to treat MRSA infections. Linezolid, daptomycin,
telavancin, and ceftaroline have received regulatory
approval in the last decade for the treatment of MRSA [20].
MSSA is common among young patients, traumatic coma,
and neurosurgical patients. Most gram-positive organisms



are sensitive to penicillin, but there is an emergence of

methicillin-resistant pathogens which are mostly

community acquired [21]. Antimicrobial resistance
threatens the effective treatment of bacterial infections
and is a serious problem worldwide. Multidrug-resistant
bacteria are difficult to treat and the treatment outcome is
worse than with susceptible bacteria. In Korea, the
antibiotic resistance rates of the major Gram-positive
bacteria methicillin-resistant Staphylococcus —aureus
(MRSA), vancomycin-resistant enterococcus (VRE), and
penicillin-resistant Streptococcus pneumoni (PRSP) are
very high [22]. MRSA tracheitis is almost exclusively
diagnosed in ventilated patients diagnosed with VAT.
Underlying risk factors for MRSA respiratory infection
include underlying COPD, prior use of antibiotics and
multiple hospitalizations. Ventilator Associated Pneumonia
(VAP) has high mortality rates and thus, early empirical
prescription of broad spectrum antibiotics is mandatory
for these patients. Clinicians should be aware of the fact
that tracheobronchomalacia can masquerade as asthma in
adults and can predispose to the development of serious
infections, including MRSA tracheobronchitis in non-
ventilated adults [23]. The extent of nosocomial S, aureus
transmission, in particular antibiotic resistant 5. aureus,
the prevalence of S aureus colonization in clinical
specimen in hospital was determined. Factors associated
with .S. aureus clinical specimen and antibiotic sensitivity
pattern of the isolates were also analyzed. The resistant
prevalence of 5. aureus was significantly lower in urine,
blood, pus, wound and sputum as compared to
endotracheal aspirate (£<0.01). As a result, there was a
difference in antibiotic resistance of .S. aureusaccording to
the clinical specimens (pus, sputum, wound, urine, blood,
endotracheal aspirate). These results are related to the
expression of most Staphylococcus aureus virulence
factors is controlled by the accessory gene regulator (agr)
locus, which encodes a two-component signaling pathway
whose activating ligand is an agr-encoded auto inducing
peptide (AIP). A polymorphism in the amino acid sequence
of the AIP and of its corresponding receptor divides ..
aureus strains into four major groups. Within a given
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group, each strain produces a peptide that can activate the
agr response in the other member strains, whereas the
AIPs belonging to different groups are usually mutually
inhibitory [24]. An important property of staphylococci is
although typically considered extracellular aerobic
pathogens, MRSA also grow and disseminate intracellularly
and tolerate anaerobic conditions, all of which are
relevant to pulmonary infection. .S. aureushas evolved into
the consummate respiratory pathogen able to not only
persist in the respiratory tract but also thrive as an invasive
pulmonary pathogen. Strategies to prevent invasive
infection will not only need to target the virulence
determinants that mediate colonization, iron acquisition,
biofilm production, and immune evasion but will also
need to be effective against organisms that can disseminate
intracellularly [25]. Overall, the most prevalent clinical
source of Methicillin-Resistant Staphylococcus aureus
(MRSA) isolation belonged to respiratory specimens. MRSA
isolates significantly showed higher antibiotic resistance
rates compared to methicillin-sensitive Staphylococcus
aureus (MSSA) isolates (p<0.001) [26]. Furthermore, such
these studies were not much. Therefore, these studies
should be continued, and genetic studies of Staphyi-
ococcus aureusaccording to the specimen should be done
at the same time.
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