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Staphylococcus aureus, which is generally susceptible to the involvement route in community, is
mostly MSSA. However, CA-MRSA is recently increased. Abuse of antibiotics and glycopeptides
may increase VISA and VRSA. This study was conducted to investigate the changes on the antibiotic
resistance prevalence and antibiotic susceptibility patterns of Staphylococcus aureusisolated from the
wound of patients in a university hospital for the past 10 years. This study showed that antibiotic
resistance was higher in males than in females; moreover, the antibiotic resistance rates increased
with age. The resistance rate for penicillin, oxacillin, erythromycin, gentamicin, clindamycin,
tetracycline, ciprofloxacin, fusidic acid, trimethoprim/sulfamethoxazole, clindamycin, and rifam-
picin was, respectively, 97.7%, 60.5%, 57.4%, 48.8%, 41.1%, 44.2%, 44.2%, 14.7%, 13.2% and
3.9% in 2006. The resistance rate for penicillin, oxacillin, erythromycin, gentamicin, clindamycin,
tetracycline, ciprofloxacin, fusidic acid, trimethoprim/sulfamethoxazole, fusidic acid, clindamycin,
and rifampicin was, respectively 95.9%, 62.6%, 55.7%, 28.6%, 50.3%, 34.7%, 38.8%, 34.0%,
2.7% and 8.2% in 2016. Vancomycin, linezolid, quinupristin/dalfopristin, and teicoplanin exhibited
100% in antibiotic susceptibility. In particular, fusidic acid resistance was increased by 19.3% in
2016. Compared with 2006, the decreased point, 12.4% was susceptible and was statistically
significant. Therefore, this study suggests that periodic review and understanding of microbial and
antibiotic changes should continue to investigate appropriate antibiotic susceptibility.
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G & At (Staphylococcus aureus, S. aureus)e- 1880
FENE0] @] ofat Alexander Ogston©l| o3 75 ¥ &
T FGlA Hx2 aEgon, TE|Aol g ErFolek= ol
2 Staphylococcustt= o152 2 Wit 0w, Staphylococcus
aureusi= 21733 71U 1] 10| 2= U5hS FH A Aol 54l
A FFA o5 Eelste] daste] e ol 2 gaAolak= ofn
E GHEAH1L. S aureus= HmE AFESEo] w4 A A 59
SPEEITE 1940t ol HlUA = (penicillin, PEN)O] eFE= A
|E U 29 & HYA™ o] A& TAE - 1950800+ 1
W] Rlw7}ul9- F7hE of T ofEo] AEE $TH2]. 19599
beta-lactamA| &4 2] ¥ €] A& (methicillin, MET)o] thA|efE 02
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u 19619 WA WA oA = dt(methicillin-resistant
Staphylococcus aureus, MRSA)©| WFEFETH3]. o] 3wl A=)
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5 Al oAk B, AlaEet 75 20 B 5o 8 R
AEH5). Wk nto] Al(vancomycin, VAN)S 18 OFA 9] A3
T4 o)A peptidoglycan H7A41¢1 D-alanyl-D-alanine¥}

it

Asto] peptidoglycan Tt a3 transglycosylation,
transpeptidation IHY-S Xpksko g4 AF A S Yepdc). 2
rputol4l(clindamycin, CLD- tiH-:-2] CA (Community-asso-
ciated) MRSA (CA-MRSA)9l A= 0] & & o2t H4F ¢
Alsk=so] olof TAilo] F7Fstal QIANE, CA-MRSAZFAY/d 5t
L PVL (panton-valentine leucocidin}g 2112 0 & oJA|s}=
Aol PVLel| teliAli= oba] defA QlA] et $AdAK fusidic
acid, FUS)2 All+t-2] elongation factor G2} 2] B 5ol Aglslo] A
o] T S A ARITE. ol 2] E=nto] Al(erythromycin, ERY)
I} ZAlEfato] Al(gentamicin, GEN) Al+2] 2] 8.4 308 2-8-2 A]
afjste] Tl 94 oA gt 2| & 2] =(linezolid, LNZ)E 2]
%9 SAREE|T&(oxazolidinone) 7 At YA 2] K4 508
o} Agtste] Tl $hd o] 7|0 A S Wfisict. LA (oxacillin,
OXA)TF FYA-L Aaesof g, 2]gw4l(rifampicin,
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RIF)} Aloto] RNAS R 40t 5EH&= 2gsto] RNAGS 7N
AIE ABfeto] XS5 e G As ARt Egfvaze] 4
| EAK trimethopriny/sulfamethoxazole, SXT)» hydrofolate
S AABto] tetrahydrofolate /S AR e Al
gz 2| A8l (quinupristin/dalfopristin, SYN)E cytochrome
P450 f4:0] T& A8, o] ZZ2Hd (teicoplanin, TED2
Alte] Tl de-seo] vl Lok Bl Entatol S (tetra-
cycline, TET)-> Alxt9] 2] X0 aminoacyl-tRNA & AFdsto]
TR A A3t A2 Z 2 AR (ciprofloxacin, CIP)
DNA gyrase 2} a type II topoisomerase “L2] 11 topoisomerase
IV Asfisto] Alete] AlEiae AAITH6-8]. 44 (wound)
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ok 30% A AlotaL Qlom, w5l A2 7S faboh= AF et
HAtoltHIl. T3t S aureus= YA WA 5-2] 34 913k 2
Ao 2 SO WA g F7HE o] vlStollA= 1 T A
9 Yolo] a1 QITH10]. o] &gk YA o] At ATt Qlste .
aureus T AE 55 54 02 ehspy] SJaf F ek At o
AA O e s A&, ghaiato] Al A5 A, Yol HAA
SIEER}, oFAJFoF, M AR, 2R &z} 5] 7] A WSS 7}
AL Q= TR Q1of 3AYA] 7HAd o] Atk L, wAdo] Stk
31 o)k, AR YA A2 AAIE Q] EAI = S E]9f o, of
Aot AA A 02 BAIA] o] T 2| o] B|ste] E53] &=
2 A o] &b, gharo] A WAES AAIF SR £35S 5
Y& AL =0 AAo]cH11]. MRSAE WY o] vk xletof| A
7L 9 7S Holu A, FR Y SolA Q] 7ol 4zt
St BAZE 2 4 e, 49 A2 uek A oAby B

T (livestock-associated) ] g o2 BFECH12], Yukz]
02 AqA] I AR R AHE7] 418 S aureuse -0 H]
el 74 3PS = Al(methicillin-sensitive Staphylococcus
aureus, MSSA) 2.2 L&A 21301}, 2 CA-MRSAZF 57Fstal
Lo, A ol Hlsh A AA1%HE MRSAS] 2 4 U /d &0
7Vl AIE Eolal QIH13]. CA-MRSA 7+ g $istA 24t
HH A 1996¥ DE|A= vancomycin F5x WA T+
(vancomycin-intermediate Staphylococcus aureus, VISA)©]

A5 A Yo, 2002 v]=rol A= vancomycin A=W 3



LK (Vancomycin-resistant Staphylococcus aureus, VRSA)
o] HZ= HLE|glrh14]. of2jeh g o &2 3Rt glycopeptides
o 24212 h-go] - E|m, VISA, VRSAZH 6% 57F8 M54
o] glct. wheha] B A= 2 1097H20064, 20161) L7H o
813919 woundoll A F-el2 4 T 0] AR 254
iz} SA Ao B O) WalE 2ABte] MRSAS] 19
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e HgH

—_

O Y o F

20064 195E 59714 18]21 20164 195 E 5Y97HA] 4+
2A LA diehE 9 $4+9] woundoll Al 242t B2l 9t S, aureus o
Ao 2 STt AA| 276 = 5 200692 1 29 £, 201692
147++55 vl astgich Alate] Eel= 6% Aol Shil Hf
A& ARgBEe] 37°CellA] 18A1E HH%%}ME}. FelH Al
coagulase 9 catalaseAl 8-S AAsFl oW, Vitek 32 GPI kit
(BioMerieux, Craponne, France)S ©|-§3to] Aslc) %
0223t 5 3F ghAtoll A 23] o S S 130k Qg ste] ¥
27657 A o] Edct Woundol Al S, aureus - £-
oF 22} 27675 2] A of whE Aol & 41517 flste] Aol A
Fohe M4 28-S 2h= 134 o] group 1, 144156 59417t
A] group 2, E=RIEAFEE Y43 4= 9l 1ol /1 604 o)
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A oAt A Bl S aureus?) SAIA| 2HpAE 2011
W Clinical and Laboratory Standards Institute (CLSD 4] AJA]
ob 71320 whek EAEATH101 A= AlAIE 7|9 353
© = VAN, CLI ERY, FUS, GEN, LNZ, OXA, PEN, RIF, SXT, SYN,
TEL TET, CIP 5 145l th3t 22 HARS AT AT

Table 1. General characteristics of subjects
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F5= Staphylococcus aureus ATCC 292132 ARE-sHT,
YA g o] g YA 2 Vitek 2 kitE o8-8k 3
oA S =(MIC) P72 o]-8-8ko] AASHITE Tl A= ko
o] w4 7|2 CLSI 7ho| =ekels 2-8-5F3ITH15].

b ot by
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3. 84 =24

A EA2 SPSS BIA 21.0 L& 7184(SPSS, Chicago, Illinois,
USA)E ol 8ottt B g Wae 852

Alstglon] M a = eIt ASHes Bt 22U
FAG O, gApe] o] whE AF e Aol= independent
FestS AABHITE ATt dgdie] =2 Awl 200693 2016
A YA g At Aol 5 £A41817] $18te] chi square test&
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1. ChapRte] b S

A A= &= 27601900 H, HA 1847(66.7%), 1432
9278(33.3%)01 A th. A H A AE-E 42.47+24.44M 9.0, &
AL 41.16+23.124, 91482 45.09+26.83A|AAct. Adof u}=
ARG Aol 7} gl L At o = yehydth 2000 A=
Z 12990191, 15 HA2 821(29.7%) o142 47(17.0%),
A AP 47.28£21.32A, F/3 44.85+£20.6941, o1/
51.51+21.9741%ch 2016W HAA= 3 14790190, 15
A3 1027(37.0%), ©143-8-457(16.3%), A $15-8-38.25+26.23
A, gAS 38.20+24. 60*1] 0142 38.38+29.91411t}. 2006
Wl 2016\ 9] AR R3] Apol= FAA O Fofstict
(p<0.01). HAFAL] “ﬂi 2 E42 Table 1] AIAISFAL)

2. 0| T2 SAHIO| 244 Xjo

— OO OTo

g

VAN, LNZ, SYN, TEIO| A= /g 7} o 4] Bl Af eAYA] 74
0] 100%= LeFstTE. ERY, FUS, OXA, PEN, RIF, SXTo A+ A
o w2 A 2442 olek Holsh 10w, CLIS 3

Variable Total, n (%) Male, n (%) Female, n (%) F/t
Age Total 277 186 (67.1) 91 (32.9) 4.94*[—1.25
42.63+21.11 41.72+23.03 44.48+26.38
2006 131 (47.3) 85 (30.6) 46 (16.6) 14.61/3.10*

47.05+x21.11 45.21+20.42 50.46+22.17
2016 146 (52.7) 101 (36.5) 45 (16.3)
38.66+26.33 38.78%+24.73 38.38%+29.9

Data were expressed as mean=SD.
*p<0.05, *p<0.01.
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YA AANA E4do] 9878(53.3%), o140l 299(31.5%) % 'FAlo]
ol d Kot Aol Al =2 vIE-S UERl 9l o, 3] FAbellAl =
HAlo] 85(46.2%), o140l 6278(67.4%)% oAlo] FHAlollA
Lo HE S Yehglal BA1 02§98t Xjol S etk p
<0.01). GEN H/daAtel A= ol 78 (42.4%), /301 27
(29.3%)= F/JOlAA =2 e Ul o, 72 AALl
A= E/0] 10198(54.9%), 91701 557(59.8%)= o AIA =
& HlES U, SAAHCRE {osHth(p<0.01). TET,
CIP o] W Aol A= EAdo] A Bt =2 vl&-5 UEf Sl e
o, Al A= oA o] HA R =2 vlES eSS

o, BAH O R {8t p<0.05). Table 20 AlA| 8Tt

3. Ao

VAN, LNZ, SYN, TEIolA&= dAdo] wh2 AR Ao
ol
_"

Tl
0%

drel Z=d xt0]

=

100%= YeFT), FUS, OXA, PEN, RIF, SXTo|Al= Ao w2
YA A o] f-ofst Aol 7t gl o H, CLI 3HA8A| A A Ak

Table 2. Difference of antibiotic susceptibility by gender

oAl group 10114 15%8(26.3%), group 201141 75%8(31.5%), group
300141 377(50.0%)9] vl&= Urefut Aol 571kl whet v 9
Hlgo] =2 21 0 & Uehskon SA4 0 = {5t ri p<0.05).
ERY-S SFA3A U3 AA N A group 10114 229(38.6%), group 2
oA 9078(62.1%), group 301141 4478(59.5%)2] Bl &= LERE L.
], FAA 0= f-O13F Aol S UER $Itk(p<0.01). GEN U4 4
Al A= group 1914 69(10.5%), group 2014 687 (46.9%),
group 3914 317H(41.9%)2] vl &= LEt o BAH 07 49|
SFATHp<0.01). TET WAl HAkl A<= group 1914 478(7.0%),
group 201141 64" (44.1%), group 30141 4078(54.1%)2] H] &
Ureh Aol S71ste] whet g o Bl&o] =& A0 & et
o, EAHOR $o8HrHp<0.01). CIPY U4 AAPIAE
group 19114 178(1.8%), group 2014 7378(50.3%), group 3°1141
4078(54.1%)%] & & et A o] 571kl whet /g o] vl&
o] & Ao Yeyton, FAHCE {5t3IrHp<0.01).
Table 3of| A A|&F{Ct.

Variable Resistance, n (%) Intermediate, n (%) Susceptibility, n (%) X
Glycopetide VAN Male 0 (0.0) 0 (0.0) 184 (100)
Female 0 (0.0) 0 (0.0) 92 (100)
TEI Male 0 (0.0) 0 (0.0) 184 (100)
Female 0 (0.0) 0 (0.0) 92 (100)
Macrolide ERY Male 110 (59.8) 8 (4.3) 66 (35.9) 5.63
Female 46 (50.0) 1 (1.1) 45 (48.9)
Licosamide CLI Male 98 (53.3) 1 (0.5) 85 (46.2) 11.72%
Female 29 (31.5) 1(1.1) 62 (67.4)
Aminoglycoside GEN Male 78 (42.4) 5(2.7) 101 (54.9) 10.50**
Female 27 (29.3) 10 (10.9) 55 (59.8)
Oxazolidinone LNZ Male 0 (0.0) 0 (0.0) 184 (100)
Female 0 (0.0) 0 (0.0) 92 (100)
Penicillin OXA Male 119 (64.7) 0 (0.0) 65 (35.3) 2.21
Female 51 (55.4) 0 (0.0) 41 (44.6)
PEN Male 177 (96.2) 0 (0.0) 7 (3.8) 0.51
Female 90 (97.8) 0 (0.0) 2 (2.2)
Sulfonamide SXT Male 17 9.2) 0 (0.0) 167 (90.8) 2.08
Female 4 (4.3) 0 (0.0) 88 (95.7)
Streptogramin SYN Male 0 (0.0) 0 (0.0) 184 (100)
Female 0 (0.0) 0 (0.0) 92 (100)
Tetracycline TET Male 83 (45.1) 3 (1.6) 98 (53.3) 8.69*
Female 25 (27.2) 1(1.1) 66 (71.7)
Quinolone CIP Male 86 (46.7) 2 (1.1 96 (52.2) 7.70%
Female 28 (30.4) 3 (3.3) 61 (66.3)
Fusidic acid FUS Male 47 (25.5) 18 (9.8) 119 (64.7) 1.03
Female 22 (23.9) 6 (6.5) 64 (69.6)
rifampicin RIF Male 11 (6.0) 1 (0.5) 172 (93.5) 0.28
Female 6 (6.5) 1(1.1) 85 (92.4)

*p<0.05, **p<0.01.

Abbreviation: 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.
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Table 3. Difference of antibiotic resistance and susceptibility by age
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Variable Resistance, n (%) Intermediate, n (%) Susceptibility, n (%) X

VAN Group 1 0 (0.0) 0 (0.0) 57 (100.0)
Group 2 0 (0.0) 0 (0.0) 145 (100.0)
Group 3 0 (0.0) 0 (0.0) 74 (100.0)

Ll Group 1 15 (26.3) 0 (0.0) 42 (73.7) 12.54*
Group 2 75 (51.7) 1 (0.7) 69 (47.6)
Group 3 37 (50.0) 1(1.4) 36 (48.6)

ERY Group 1 22 (38.6) 1(1.8) 34 (59.6) 13.65**
Group 2 90 (62.1) 7 (4.8) 48 (33.1)
Group 3 44 (59.5) 1 (1.4) 29 (39.2)

FUS Group 1 9 (15.8) 2 (3.5) 46 (80.7) 8.90
Group 2 37 (25.5) 17 (6.2) 91 (62.8)
Group 3 23 (31.1) 5 (6.8) 46 (62.2)

GEN Group 1 6 (10.5) 8 (14.0) 43 (75.4) 20.28**
Group 2 68 (46.9) 5 (3.4) 72 (49.7)
Group 3 31 (41.9) 2 (2.7) 41 (55.4)

LNZ Group 1 0 (0.0) 0 (0.0) 57 (100.0)
Group 2 0 (0.0) 0 (0.0) 145 (100.0)
Group 3 0 (0.0) 0 (0.0) 74 (100.0)

OXA Group 1 28 (10.1) 0 (0.0) 29 (50.9) 5.07
Group 2 92 (63.4) 0 (0.0) 53 (36.6)
Group 3 50 (67.6) 0 (0.0) 24 (32.4)

PEN Group 1 54 (94.7) 0 (0.0) 3 (5.3) 3.57
Group 2 139 (95.9) 0 (0.0) 6 (4.1)
Group 3 74 (100.0) 0 (0.0) 0 (0.0)

RIF Group 1 0 (0.0) 0 (0.0) 57 (100.0) 7.43
Group 2 9 (6.2) 1(0.7) 135 (93.1)
Group 3 8 (10.8) 1 (1.4) 65 (87.8)

SXT Group 1 1(1.8) 0 (0.0) 56 (98.2) 3.66
Group 2 14 (9.7) 0 (0.0) 131 (90.3)
Group 3 6 (8.1) 0 (0.0) 68 (91.9)

SYN Group 1 0 (0.0) 0 (0.0) 57 (100.0)
Group 2 0 (0.0) 0 (0.0) 145 (100.0)
Group 3 0 (0.0) 0 (0.0) 74 (100.0)

TEI Group 1 0 (0.0 0 (0.0) 57 (100.0)
Group 2 0 (0.0) 0 (0.0) 145 (100.0)
Group 3 0 (0.0) 0 (0.0) 74 (100.0)

TET Group 1 4 (7.0) 0 (0.0) 53 (93.0) 35.69**
Group 2 64 (44.1) 3 (2.1) 78 (53.8)
Group 3 40 (54.1) 1 (1.4) 33 (44.6)

CIP Group 1 1(1.8) 1(1.8) 55 (96.5) 50.67**
Group 2 73 (50.3) 1 (0.7) 1 (49.0)
Group 3 40 (54.1) 3 (4.1) 0 (54.1)

*p<0.05, *p<0.01.
Abbreviation: See Table 2.

4,103 SOtO| SHUH| 24 His)

VAN, LNZ, SYN, TEI°l|41:= 2006\ Z12]1 2016?1 E'_—‘:r P
A 347301 100%=
20164 FREAKHORE fo 4*} 1}017} ololt}. ERY-L 3487
WAl 20069 747H5(57.4%), 201610114 8235(55.7%),
GRA A3 AN A 2006014 463E7(35.7%)2] 20164 ]
L 657(44.2%) H1&= Ve on EAA 0 803} o] S

R AT p<0.01). FUS ZA3A] A AR A 2006K 4] 19
F2(14.7%)2) 201690= 507-5(34.0%) Bl LERton],

FAA 08 FoI3t Xo| 2 LR 9rk(p<0.01). GEN U4 Ak
‘Wh 2006014 6375(48.8%)9] 2016Wel= 425
(28.6%) vl &= el on EA42 02 §ol3l xo|& LJeh)g]
THp<0.01). SXT A AA A= 20061 A] 1775(13.2%)2]
20164 00+= 4F5+2.7%) H1&2 UEGoH, SAZ 02 [t
xolE YERR I p<0.01). TET WA Al A= 20060141
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Table 4. Change of antibiotic resistance and susceptibility in 10 years

Variable Resistance, n (%) Intermediate, n (%) Susceptibility, n (%) 'S

VAN 2006 0 (0.0) 0 (0.0) 129 (47.3)
2016 0 (0.0) 0 (0.0) 147 (48.4)

CL 2006 53 (41.1) 0 (0.0) 76 (59.9) 4.48
2016 74 (50.3) 2 (1.4) 71 (48.3)

ERY 2006 74 (57.4) 9 (7.0) 46 (35.7) 11.53**
2016 82 (55.7) 0 (0.0) 65 (44.2)

FUS 2006 19 (14.7) 16 (12.4) 94 (72.9) 15.62**
2016 50 (34.0) 8 (5.4) 89 (60.5)

GEN 2006 63 (48.8) 4 (3.1) 62 (48.1) 12.91*
2016 42 (28.6) 11 (7.5) 94 (63.9)

LNZ 2006 0 (0.0) 0 (0.0) 129 (47.3)
2016 0 (0.0) 0 (0.0) 147 (48.4)

OXA 2006 78 (60.5) 0 (0.0 51 (39.5) 1.31
2016 92 (62.6) 0 (0.0) 55 (37.4)

PEN 2006 126 (97.7) 0 (0.0) 3 (2.3) 0.67
2016 141 (95.9) 0 (0.0) 6 (2.2)

RIF 2006 5 (3.9) 2 (1.6) 122 (94.6) 4.38
2016 12 (8.2) 0 (0.0) 135 (91.8)

SXT 2006 17 (13.2) 0 (0.0) 112 (86.8) 10.68**
2016 4 (2.7) 0 (0.0) 143 (97.3)

SYN 2006 0 (0.0) 0 (0.0) 129 (47.3)
2016 0 (0.0) 0 (0.0) 147 (48.4)

TEI 2006 0 (0.0) 0 (0.0) 129 (47.3)
2016 0 (0.0) 0 (0.0) 147 (48.4)

TET 2006 57 (44.2) 4 (3.1) 68 (52.7) 7.97*
2016 51 (34.7) 0 (0.0) 96 (65.3)

CIp 2006 57 (44.2) 2 (1.6) 70 (54.3) 0.87
2016 57 (38.8) 3 (2.0) 87 (59.2)

*p<0.05, *p<0.01.
Abbreviation: See Table 2.
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oAl 59A1, 60A ooll Al F-el gt ol Al B 3= U/dE LEh
Aet. PEN-> 00A]l oFdellAl 100%2] W/ Uebigitt. S aureus
ol thet SHYA gl oidt Adiiettell W=, 2005~
20070l 4009719] WA S, aureus®] EAYA WA-S PEN©]
93%, LFEFEL, OXA, ERY, GEN, CLI 5°| 2+ 59.8%, 59.2%,
51.75%, 50.7%% UERFTH18). Eot, A7l S J9eA s
tjAko 2 AR A Bal3t S aureus®] A WSS ZARSH
A3} PEN, CLI TET, ERYll thal 2H2F 98%, 53%, 49%, 38%°] Ui
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ol &0 Hsks A7) f1ste] AA] 33l 2 Aol
A= dAdo] o Kok 3HAA Aol A vebdth. 12 F
of wp} YA H/dEel S7Fsteinh 20068 A W&
penicillin, oxacillin, erythromycin, gentamicin, clindamycin,
tetracycline, ciprofloxacin, fusidic acid, trimethoprim/sulfa-
methoxazole, clindamycin, rifampicin®ll A 242} 97.7%, 60.5%,
57.4%, 48.8%, 41.1%, 44.2%, 44.2%, 14.7%, 13.2%, 3.9% FEF
o, 20164 FAA WAAE-2 penicillin, oxacillin, erythromycin,
gentamicin, clindamycin, tetracycline, ciprofloxacin, fusidic
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