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ABSTRACT Objective: To review and analyze the evolution of the MICs of vancomycin in methicillin-resistant Staphylococcus

aureus (MRSA) strains isolated in our hospital during an five - year period to guide rational use of antimicrobial agents. Methods: The

MICs of vancomycin were detected by broth macrodilution method on methicillin-resistant Staphylococcus aureus (MRSA) strains

isolated from clinical specimens dring last 5 years ,etermination of the results observed the standard of CLSI version 2010, and drug
sensitivity analysis adopted WHONETS. 5. Results: MRSA detection rate from 19.23 % in 2005 rose to 42.14 % in 2009, MICs geometri
mean of vancomycin increased from 0.54 pg/ml to 1.21 wg/ml, No isolate was found drug resistanceto vancomycin and teicoplanin Four
strain of MRSA from 2007 to 2009 was intermediate to teicoplanin,The diameters (mm) of the inhibition zone were 12.0,12.0,13.0,12.0;

The M ICs of vancomycin to 4 isolates were 4 ug/ml. Conclusion: MRSA microorganisms are increasing from 2007 to 2009, MICs of

vancomycin in MRSA indicated a trend of increasing; It is important to monitor the antimicrobial susceptibility of Staphylococcus aureus

to vancomycin.
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Table 1 The experimental results of MRSA from the year 2005 to 2009
Year Strains MRSA Strains Detection rate of MRSA
2005 286 55 19.23%
2006 320 68 21.25%
2007 303 99 32.67%
2008 282 115 40.78%
2009 299 126 42.14%

22005 -2009 MRSA

Table 2 The developmental size of the bacteriostatic circle and standard deviation with vancomycin on MRSA from 2005 to 2009

Year 2005 2006 2007 2008 2009

Average mm 21.38 18.29 17.35 18.20 18.09
Standard deviation
1.88 1.82 1.92 2.04 1.7
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Fig. 1 The tend of growth on MRSA from 2005 to 2009 09



- 1904 . www.shengwuyixue.com Progressin Modern Biomedicine VolL12 NO.10 APR.2012

40
B8
2 30 2005
%
20
(%)
10
u LI | T 17 T 1 T 1 T T L L T 1 1T 71 T T 7T T 1
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 >35
MAEBERImm)
40
=] 2009
4 30
£ 3
(%)
10
0 S T R L B B, O 5 B
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 >35
NEEERZmm)

32005 2009 MRSA
Fig. 3 The developmental sizes of the bacteriostatic circle of MRSA respond to vancomycin from 2005 to 2009
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Table 3 The values of the minimum bacteriostatic concentration (MIC) of vancomycin in MRSA (pg/ml) from 2005 to 2009
Year Strains MIC, MIC,, MICof geometric mean

2005 30 0.50 1.00 0.54
2006 30 1.00 2.00 1.08
2007 30 2.00 2.00 1.36
2008 30 1.00 2.00 1.19
2009 30 1.00 2.00 1.21

4 2005 ~2009 MRSA 12 %

Table 4 The sensitivity of MRSA against 12 antibacterial drugs from 2005 to 2009

2005 2006 2007 2008 2009
Antibacterial drugs

S R S R S R S R S R
Peillin G 0 100 0 100 0 100 0 100 0 100
Piperacillin 0 100 0 100 0 100 0 100 0 100
Cefazolin Sodium 0 100 0 100 0 100 0 100 0 100
Cefotaxime Sodium 0 100 0 100 0 100 0 100 0 100
Cefepime 0 100 0 100 0 100 0 100 0 100
Amikacin 455 43.7 31.2 65.6 35.1 58.5 223 74.3 29.8 67.8
Levofloxacin 36.4 59.2 6.2 87.7 12.6 80 3.5 95.6 8.7 87.8

Paediatric Compound

Sulfamethoxazole Tablets 49.1 37.4 55.4 44.6 43 53.8 51 48.3 473 51.8
Clindamycin 473 44.4 8.8 85.3 8.2 85.6 17.3 75.3 313 65.7
Erythromycin 21.8 76.2 5.9 92.6 2 95.9 6.2 91.8 5.3 92.1

Vancomycin 100 0 100 0 100 0 100 0 100 0

Teicoplanin 100 0 100 0 98.0 0 99.1 0 99.2 0

, MRSA 2005 19.23 % N N

2009 42.14 %, MRSA N N MRSA o



www.shengwuyixue.com Progressin Modern Biomedicine Vol12 NO.10 APR.2012

- 1905 -

MRSA o
> o MRSA
) , MRSA
VRSA VISA MRSA Bl 5
4
VRSA
VISA
MRSA MIC
1. MRSA
( hVISA) 5%
~10% MRSA hVISA
B -
ol
2. N N
hVISA 78,
3. MIC Bl
. 4 2
2 o
D- -D-
( ) C )
- MRSA
MRSA
VRSA  VISA hVRSA o
MRSA
(10131
MRSA o
“ . VRSA/ VISA
MRSA 58.13 %
hVISA hVRSA e, N N N
hVISA 0.75 %.1.79 %.2.61 %  6.70
%!, VISA
SA
VISA/ VRSA
° MR-
SA MRSA
MRSA
MRSA °
(References)

[1] Jerome Robert, Roland Bismuth, Vincent Jarlier. Decreased
susceptibility to glycopep tides in methicillin-resistant Staphylo-
coccus aureus: a 20 year study in a large French teaching hospital [J].

Journal of Antimicrobial Chemotherapy, 2006, 57: 506-510

[2] Mainardi JL, ShlaesDM, Goering RV, et al. Decreased te icoplanin
suscep tibility ofmethicillin-resistant strains of Staphylococcus aureus
[J]. J Infect Dis, 1995, 171: 1646-1650

[3] Hiramatsu K, Hanaki H,
Staphy-lococcus aureus clinical strain with reduced vancomycin
suscep tibility[J]. J Antimicrob Chemother, 1997, 40: 135-136

[4] Fridkin SK, Hageman J, McDougal LK,et al. Epidemiological and

microbiological characterization of infections caused by Staphyloco-

Ino T, et al. Methicillin-resistant

ccus aureuswith reduced susceptibility to vancomycin [J]. Clin Infect
Dis, 2003, 36: 429-439
[5] Rotun SS, McMath V, Schoonmaker DJ, et al. Staphylococcus aureus
with reduced suscep tibility to vancomycin isolated from a patient
with fatal bacteremia[J]. Emerg Infect Dis, 1999, 5: 147-149
[6] Hiramatsu K. Vancomycin-resistant Staphylococcus aureus new
model of antibiotic resistance[J]. Lancet Infect Dis, 2001: 147-155
Charles PG. Ward PB Johnson PD et al. Clinical features associated
with bacteremia due to heterogeneous vancomycin-jntermediate
Staphylococcus aureus[J]. Clin Infect Dis, 2004, 38: 448-451
Fridkin SK, Hageman J, McDougal L K, et al . Epidemiological and

[7

—

[8

=

microbiological characterization of infections caused (by Staphylo-
coccus aureus with reduced susceptibility to vancomycin, United
States, 1997-2001[J]. Clin Infect Dis, 2003, 36 (4): 429-439

[9] Odise TP, Miller CD, Graves J, et al. Predictors of high vancomycin
MIC values among patients with methicillin-resistant Staphylococcus
aureus bacteraemia[J]. J Antimicrob Chemother, 2008, 62: 1138-1141

[10] Hanaki H, Kuwahara-Arai K, Boyle-Vavra S, et al. Activated
cell-wall synthesis is associated with vancomycin resistance in methi-
cillin resistant Staphylococcus aureus clinical strains Mu-3 and
Mu-50[J]. Antimicvob chemother, 1998, 42: 199-209

[11] :

[J1. ,2008, 6(1): 12-15

Ma Xiao-ling, Zhang Tao, Dai Yuan-yuan, et al. The rela tionship
between the thickening of cell wall and vancomyc in resistance in S.
aureus [J]. Zhejiang Journal of Laborat oryMedicine, 2008, 6 (1):
12-15

[12] Cui L, Ma X, Sato K, et al. Cell wall t hickening is a common feature
of vancomycin resistance in Staphylococcus aureus [J]. J Clin Mi2
crobiol, 2003, 41 (1): 5214

[13] Cui L, Murakami H, Kuwahara2Arai K, et al. Cont ribution of at
hickened cell wall and its glutamine nonamidated component to
hevancomycin resistance expressed by Staphylococcus aureus Mu50
[J]. Antimicrob Agent s Chemot her, 2000, 44 (9): 2276-2285

[14] ; ) ,

[J1. ,2002,27(2):116-120

Wu Ben-quan, Tang Ying-chun, Zhang Kou-xing, et al. Isolation of
heterogeneously resistant Staphylococci to vancomycin and its
susceptibility to common antibiotics [J]. Chinese Journal of Antibiot-
ics, 2002, 27 (2): 116-120

[15] s

[J]. , 2004 24

583-586
Ma Xiao-ling, Wang Jing-hua, LI Hua, et al. Staphylococcus hetero-
resistance to vancomycin:detection and biological characteristics [J].
Chinese Journal of Microbiology and Immunology, 2004, 24: 583-
586



