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Background: Nasal colonization with methicillin-resis-
tant Staphylococcus aureus (MRSA) is a known risk
factor for nosocomialtransmission and infection. In an
effort to mitigate this problem, topical mupirocin has
been widely used for clearing nasal carriage of MRSA.
However, mupirocin resistance has become a world-
wide concern due to increased use of the antibiotic.
The aims of this study were to evaluate the clinical
characteristics and prevalence of mupirocin resist-
ance among clinical isolates of staphylococci and to
investigate antimicrobial susceptibility.

Methods: A total of 175 S. aureus specimens recovered
over a 4-month period from various body sites were
tested for resistance to mupirocin and other anti-
biotics using the Vitek2 automated system. The pres-
ence of the mupA gene was assessed in isolates ex-
hibiting resistance to mupirocin and in other selected
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organisms. The clinical characteristics of the isolates
were also reviewed.

Results: Of the 175 S. aureus isolates, 9.1% (16/175)
were resistant to mupirocin, with 1.7% (3/175) having
high-level resistance (HR) and 7.4% (13/175) having
low-level resistance (LR). Patients with HR-mupirocin-
resistant S. aureus had a longer duration of hospitali-
zation (P=0.026). Of the 13 LR-mupirocin-resistant S.
aureus strains, 11 had identical antibiogram patterns. The
mupA gene was detected only among HR isolates.
Conclusion: The rate of mupirocin resistance in the S.
aureus isolates was high. The spread of mupirocin-
resistant S. aureus may be due to nosocomial infection.
(Korean J Clin Microbiol 2011;14:18-23)
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France) AF53} A| s'de] GP601 7}E=(bioMerieux, Marcy I’
Etoile, France)& ©]|-&3%}o] mupirocin, ciprofloxacin, clin-
damycin, erythromycin, fusidic acid, nitrofurantoin, gentamicin,
oxacillin, arbekacin, linezolid, penicillin G, quinupristin-dalfopristin,
rifampin, teicoplanin, tetracycline, trimethoprim-sulfamethoxazole, te-
lithromycin, tigecycline, vancomycin & 19719] -AAol] tgk
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SN 10 1 LE 1 #gmL2 ethidium bromide”} £33 1.5%
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TRl ASE FARCE 97t gl AeE Hgirh

4 i

1. 7oA ¥ HE[AE M7 HEE

AT7IZE a0 5 175709] FollA] Tl HE
E ek I F MRSATE 10875(61.7%)0l1A] Z1==] et Vitek2
g3l AR5 o] gste] Fu|Z Al digk MICE &3¢ A3}
64 pg/mLE Hol= LRo| I37FE 7.4%5 AASAL, 512
pgmLE HolE HRO| 37FE 1.7%S XAk th Table 1).
T 2410 W& Hols ¥FE EF MRSARL, HE]4=
A AE ol A= T 24 WiAdo] A=A Ech.
MRSA Zol|A T3] 24 WA BIEE LR 12.0%, HR 2.8%33t}h
T EA WY 17 5L SAellA EelE S 15
LR, HR 77+ gt w4 Ze|=|gch

=

rr

FFO| YuH

El

2. ROjZA 2+ 2 WHEE 20|
e FF 17570 ¥ 14179228 Eel= gl I
W7 7y 24 AT 5941(0~89), F 24 LR
(17~73), 73 ZA HR 564121 ~69) 2 <A™ FAIEH
Ztoli= AASTHP=0.719). A2 FA} 8579(60.3%), oAt 567
(39.7%)2-2 B ZgollA WAl B vlES AAlskaL 919
ot 49l 717k Fo 24 A TellAE 62(1~1670), 7

° o Jm
ail

W
R M
E

Table 1. Distribution of mupirocin MICs among 175 strains of
Staphylococcus aureus

Mupirocin resistance MIC (p#g/mL) No. of isolate (%)
Susceptible <2 150 (85.7)

4 9 (5.1
Low-level resistant 64 13 (74)
High-level resistant =512 3.7
Total 175 (100)

Abbreviation: MIC, minimal inhibitory concentration.



20 Korean J Clin Microbiol 2011;14(1):18—23

ZA LReAE= 6€(2~60), T ZA HRAE 55¥ (24~
222)& F3] 24 HRollA 97| 7ke] AQrhP=0.026). £-8]¥
AAE Aol 7H &9l w224 HRS A 171, g9
171, AA 1730014 Eel=l ik dubgsolA] S e gdqto]
71 gol Eel= L, T 24 WAdTe] HelE Hikee w3k
AA = At #FollA] T Wkth(Table 2).

3. SHMIN| 2N H}
2T MRSA$L3L, MRSAS]

Table 2. Clinical characteristics of 175 strains of Staphylococcus
aureus

Mupirocin  Mupirocin  Mupirocin

susceptible LR HR
(N=159)  (N=13) (N=3)
Hospital stay, median 6 6 55
days (range) (1~1,670) (2~60) (24~222)

Specimens, N (%)

Sputum 69 (394) 59 (85.5) 9 (13.0) 1 (1.4
Urine 17 (9.7) 17 (100.0) 0 (0.0) 0 (0.0
Blood 30 (17.1) 28 (933) 1 (3.3) 1 3.3)
Wound 38 21.7) 35 (92.1) 2 (53) 1 (2.6)
Others 21 (12.0) 20 (952) 1 (48) 0 (0.0
Total 175 (100.0) 159 (90.9) 13 (7.4) 3 (1.7
Place, N (%)
ICU 48 (274) 44 91.7) 3 (62) 1 Q1)
GW 95 (54.3) 84 (884) 9 (9.5) 2 (2.1)
OPD 11 (6.3) 11 (100.0) 0 (0.0) 0 (0.0
ED 21 (120) 20 (952) 1 (77) 0 (0.0)
Total 175 (100.0) 159 (90.9) 13 (74) 3 (L.7)

Abbreviations: LR, low-level resistant; HR, high-level resistant; ICU,
intensive care unit; GW, general ward; OPD, outpatient department;
ED, emergency department.

Table 3. Antimicrobial resistance profile of 108 MRSA strains

Antimicrobial No. (%)
Ciprofloxacin 88 (81.5)
Clindamycin 95 (87.9)
Erythromycin 96 (88.9)
Fusidic acid 74 (68.5)
Nitrofurantoin 6 (5.6)
Gentamicin 89 (82.4)
Arbekacin 0 (0.0
Linezolid 0 (0.0)
Penicillin G 108 (100)
Quinupristin-Dafopristin 0 (0.0
Rifampin 7 (6.5)
Teicoplanin 0 (0.0)
Tetracycline 92 (85.2)
Trimethoprim-sulfamethoxazole 9 (8.3)
Telithromycin 87 (80.6)
Tigecycline 0 (0.0)
Vancomycin 0 (0.0)

735 hekAl A= T ol #2l= MRSAC! ti3t g4
A TS Z_*]—’G]-MU}. Ciprofloxacin®ll 81.5%, clindamycin
ol] 87.9%, erythromycin®ll 88.9%, fusidic acidoll= 68.5%<] U]
A& H9t}. Gentamicinoll= 82.4%, tetracyclineoll= 85.2%2]
WAS Ko, rifampinollE 6.5%, trimethoprim-sulfame-
8.3%2] A& EAr}. Arbekacin, linezolid, qui-
nupristin-dafopristin, tigecycline, teicoplanin, vancomycinoll=
100% 7435 Helom, 1 9]¢ iAol a4 Table 3
o] Qokslgich.

) 24160t S A A
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sulfamethoxazole, vancomycin, teicoplaninol] 7+FAlS Hol+=

Table 4. Epidemiologic and clinical features of the sixteen mupirocin-
resistant Staphylococcus aureus

Hospital Prima
No. MR Antibiogram* Specimen Place stay diagno?i,s
(days)
4 HR LQVT Blood ICU 222 COPD

8 LR LQRTsVT  Sputum GW 6 COPD
10 LR LQRTsVT  Ascitic GW 24 Duodenal ulcer
fluid
15 LR GLQRTsVT Sputum ICU 5 SAH
55 LR LQRTsVT  Sputum ED 2 COPD
65 LR LQRTsVT Sputum GW 30 Gangrene of toe
66 LR LQRTsVT Wound GW 2 Sacral sore
79 LR LQRTsVT  Sputum GW 4 ESRD
92 LR LQVT Sputum  GW 9  Pneumothorax
99 LR LQRTsVT  Sputum GW 60  Aplastic anemia
100 LR LQRTsVT  Sputum ICU 4 Septic shock
106 LR LQRTsVT  Blood GW 4 ESRD
107 CLQRTsVT Wound GW 24 Sacral sore
109 CiCELQRTs Sputum GW 55 SAH
TeVT
153 LR LQRTsVT

HR
HR

Wound GW 35 Open wound of
ankle and foot

169 LR LQRTsVT  Sputum ICU 23 Spine fracture

*Type of antibiogram: LQVT (susceptible to linezolid, quinupristin-
dafopristin, vancomycin, teicoplanin), LQRTsVT (susceptible to line-
zolid, quinupristin-dafopristin, rifampin, trimethoprim-sulfamethoxazole,
vancomycin, teicoplanin), GLQRTsVT (susceptible to gentamicin, line-
zolid, quinupristin-dafopristin, rifampin, trimethoprim-sulfamethoxazole,
vancomycin, teicoplanin), CICELQRTsTeVT (susceptible to ciproflo-
xacin, clindamycin, erythromycin, linezolid, quinupristin-dafopristin, ri-
fampin, trimethoprim-sulfamethoxazole, tetracycline, vancomycin, tei-
coplanin).

Abbreviations: MR, mupirocin resistance; LR, low-level resistant, HR,
high-level resistant; ICU, intensive care unit; GW, general word; ED,
emergency department; COPD, chronic obstructive pulmonary disease;
SAH, subarachnoidal hemorrhage; ESRD, end-stage renal disease.
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Fig. 1. Bands of mupA gene in 3 high-level resistance of mupirocin.
Lane 1, patient No. 162; Lane 2, patient No. 192; Lane 3, patient No.
195; Lane 4, PCR size marker.
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