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Analysis of drug sensitivity of methicillin-resistant Staphylococcus aureus ZHU Kui-xiang ,YING Hua-yong. Depart-
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Abstract ; Objective To learn the drug sensitivity of methicillin-resistant Staphylococcus aureus( MRSA ) in our hospital ,
and provide analysis data for clinical anti-infection treatment and the control of hospital infection. Methods From Janu-
ary,2014 to October,2015,128 cases of sputum,secretion, pus, blood , hydrothorax , ascites , prostatic fluid and urine sam-
ples were received , Staphylococcus aureus were detected in all of the specimens. The sensitivity of Staphylococcus aureus
to antimicrobial agents was detected,and the sensitivity of MSSA and Methicillin sensitive Staphylococcus aureus ( MSSA)
to the antimicrobial susceptibility was compared. From 2011 to 2014, Minimum inhibitory concentration ( MIC) of 30
strains of MRSA was detected. Results  Forty-four strains of MRSA were detected in 128 strains of Staphylococcus au-
reus , MRSA positive rate was 34.38% ; MRSA detection rate of sputum was highest,51. 11% ;the lowest MRSA detection
rate was 20.51% from secretions ;there were statistically significant differences in MRSA detection rates of different sam-
ples(x* =12.301,P <0.05). The sensitivity rates of MSSA and MRSA to Quinupristin/dalfopristin , teicoplanin , vanco-
mycin, rifampin, linezolid , tigecycline and nitrofurantoin were 100. 00% ; The sensitivity rates of MSSA to Oxacillin, Levo-
floxacin, erythromycin, clindamycin,, tetracycline , ciprofloxacin, sulfamethoxazole/ trimethoprim and moxifloxacin were sig-
nificantly higher than that of MRSA, the differences were statistically significant (P < 0. 01). MIC of Vancomycin and
teicoplanin to MRSA showed increasing trend,and MIC of linezolid against MRSA remained unchanged. In 2014, MIC of
Vancomycin and teicoplanin to MRSA were significantly higher than in 2011 (¢ = 36. 242, 14. 394, P < 0. 01).
Conclusion Staphylococcus aureus isolated from different types of samples have different drug sensitivity and MRSA de-
tection rate , monitoring MIC of glycopeptide antimicrobial agents to MRSA should be pay attention in clinical treatment.
Key words : Staphylococcus aureus ; Methicillin-resistant Staphylococcus aureus ( MRSA ) ; Methicillin sensitive Staphylo-

coccus aureus( MSSA) ; Drug sensitivity ; Minimum inhibitory concentration( MIC)

S5 00 1 2 TR T T B R e R e ) T 2 B
o DT, L 24 BT ik P S0 78 b 45 3 (59 %) BR AT (me-
thicillin-resistant Staphylococcus aureus, MRSA ) & £ 4
HEAE RN AT i 25 Bl RAS 025 R W] MRSA A

BEE£WE WA A s R A ABERI H (2012€33023)
BIE1EE . 4241, E-mail : Zhukx1971 @ 126. com

AU B-PA ke R Be v 24 W it 24, 28 % S S MR 25 LR
PR EE PR 25 A B TR 25 5% L Y RTMRSA
ATHXPWE RS He 1 245 0 A 3¢ v ) BBURR R, TRT T 5 PR A
HZ50iR97 MRSA JE&IY  (H i TG PR oK K 0 i
LI, O A SCHRARE FB 43 Hb DA H 1) MRSA X
JIRZE 2GR BRI I T, 3X 45 I R TR Y7 rh A Bl e



£ 636 - i R

2016 44 H55 14 %% 4 )] Chinese Journal of General Practice , April 2016, Vol. 14, No. 4

FAPUR 259, TR A il MRSA S 8009 B2 Bt B g4y >k
BRHES Y, BRLL, Wil MRSA (14 25 St 78 A0 % i 2%
MRSA XL 25 250k R e B E L R TR
Bt MRSA (W25 8R4k, SRyl R PTG 16 7 Figs ol =
Be R YL P UL , AR S RLEPE 23 B 128 3 46 1 4 B 6
AR A (R 25 0L, IF o0 o i R R E L
T RIS T A MRSA (14 g/ N T vk 5 AR A DL
1 ‘/RE5HE

1.1 #F#kB  BEEL2014 45 1 H—2015 4E 10 A #7
AL N R B B g RHE S AR A 128 4], 28
A v R A R A, 2R 128 Rk Horb, ok BRI 45 R,
AT UN) AT R MR 20 B, 4l 12 AR, BUK 1 AR, BEK 1
PR, RIS IR 1 AR, IR 1 Bk ok A T2 BB b A 37
PR AEBER A PRA O1 ¥k J34h 2011—2014 4745 4F 1
B30 #k MRSA 3450 85 A A e i35

1.2 WS RAGHBREF F A ERFRA R
ERIG S BVR R o AR AS S BT I T AR 5 A2 R BT
B, 48 37 CHEIERE SR 48 h J5 WP AR N2 & A 41 1A
WEAR . B E B # 7% , >R ] VITEK _2 Com-
pact 14 [ Zy A W 4 A (I E AR g LR A W] H)
FE L TRFPS 4 B (0 2 BR A 1 25 O 5ok H K-B 3
NRAC R 97k, Bl & %@ K2R GP Al AST _
GP67 . FWT 25854l S iy AR Sy 2012 4 3 [ 1 IR 52
W AL P2 (CLST) i 2 1 26 S0 3 s dm v o
BT R G XA RN, B A i i 2 a0 1) e A =
WS TR 7 S UL B AT . T TR R R 4 B
A BRTE ATCC29213 , | Hf [ £ b 24 il A B 9 B
FAit,

1.3 MRSA F| 7 & 4o (00 49 3K i U J
0. 9% FAL AV IR BCHI A 0.5 22 FCBAA7 (1) 241 R TR B
P2 RTR AR SR A T M-H Biig~F-ak b, TS TE
- 7 R Sk AV T2 OAAR, 7 35 CHE IR
BEFR 24 h S FIREE R A R B AR <19 mm U] AT H)
%4 MRSA FAPE

1.4 %tk A SPSS 22.0 Siit 2 i ffAb ¥
B RO v £ s R CRA ¢ K THECRERNE
FLBCR A X ARG, KB K o =0. 05,

2 &% B

2.1 MRSA ¥ $ o 128 bh4 W (3 4 Bk (S %
MR B At MRSA 44 #k, MRSA [ ¥ 5
34.38% ;MRSA ik [ 0PI NBHRAS 13 #k, B2 BREL 9
P, AR WA D7 4 AR, IR 3 bR B AR 3 8k, I
WAFEE3 Bk MRAMEL 3 8k, FUERF2 #E, B B2 £k,
Washeh 1 Bk, MR L fk. T2 A RA 37 thrb i

i MRSA 7 #, 1132 MRSA FHIEZ R 18.92% ; {1 B &
FHRAS 91 BRAG Y MRSA 37 #k, {1 B MRSA FHYER K
40.66% 1[5 MRSA FHYE# & T 712 MRSA L%,
2R G X (X =4.950,P <0.05) .
2.2 REARAN MRSA # b & RESRAK )4
B0 7 FBR P, VR MRSA K R IR R, N
51.11% , 5338t MRSA £ H R A%, o 20.51% ; A~
[EIFRA ) MRSA 6 th R 2% S A Gt 8 X (X =
12.301,P <0.05) . A[EFRASH MRSA # R ILFE 1,
F 1 AFEARAE MRSA £ 560

R MSSA MRSA MRSA
o ) BR AR o ) AR AR ot % (% )
AR 47 39 8 20.51
PR 45 22 23 51.11
e 20 12 40.00
22 1f 12 8 4 33.33
HoAhy 4 3 1 25.00
it 128 84 44 34.38

2.3 MSSA 4= MRSA &) Z 40k S P ARAEUER G 2
£6,%5 28 BR A ( methicillin sensitive staphylococcus aureus,
MSSA) I MRSA 35 UL Ji 425 40 45 7 [ 06 Sk 3%
MSSA Al MRSA X 2 008 7T/ 8 & 7T B HHLT 1
R R R AW IR R | Wk g 22 DR ) e
378 100. 00% ; MSSA X R e P Ak | A2 S S VD 22 L 4L
BR DUMER DU R RN TP R B e S v /AR
NIE SOPY VDR U Y (2 R T MRSA, 22 S A
it F i (P ¥ <0.01) . MSSA Fl MRSA i 2541k
a2,
2.4 MRSA #5 MIC 2011—2014 4= ¥ %5 30 &
MRSA i85 /N 14 3% B ( minimum  inhibitory concentra-
tion, MIC) , J7 ity 8 5 B % Hil T X MRSA iy MIC 53
BAE LTS T A e 0 MRSA f) MIC B4 A
A8, 2014 AETT I EER R FHRLT N MRSA /) MIC 25
T 2011 4F, 22 R A Geit# 5 L (1 =36.242 14,394
P13y <0.01);2011 4 .2014 4= F] %3 i Jiie %) MRSA
MIC iy 2 R gi it 78 X (1 =0.490,P >0.05) . A
AE( A HE Y MRSA i MIC L3 3,
3% i

Z) IS U 25 R R 3 B B
R R TRV Z R T 259 7 T 250, X © AR A i AL
G R AR A AR R . MRSA AN B-IA
Tt S BT T 24 W T 24, 300 08 DR B D T 28 N A B 2
SEBUR 20 I 25 b TR [, MRSA 9 AT Rl 5 3R e
ST, X 25l PRIG YT A7 45 5 e TR R 1 R A e
JE o ASTa] [ ZRH X ) MRSA B 5 A [, HCH
PER—f R 20% ~60% ', ASCHY MRSA FH{ER N



AR R 2016 44 H 5 14 55 4 1]

Chinese Journal of General Practice, April 2016, Vol. 14 ,No. 4

- 637 -

34.38% , 5 3CHRARE 1) MRSA FHE #4530, MRSA £
RIS, A 2B 2 REE I 55 AT T2k
KA R R RIR A s o AR SCHY 44 & MRSA 3 Aji
TERBEHY 11 i RS X 4878 MRSA 75 P= Bt Hh &
Ja 5y 5 1R PR e IR A Wi A 114 XU , = e o7 2 AR R 300 25
Fras i MRSA K i 00, A B T4 H BB EFT I e 2%
P AERBEARA Y MRSA FHEAR Ty 40. 66% , i34
T T2 hR A #) MRSA FHAESR (18.92% ), XKW
MRSA T8RP B PR 58 i AL 4, 16 12 B £ Bt 19 1] 3 5

ST MRSA  H R R — 3R B v, U HE B4
BE WG IIR, N2 T R 35T vl 2590 i
T ) G 35 4 T 245 1 S 8 fY) MIRSA ., SR, A7 i B 32
SRR o o X ) MRSA e B 1t A7 =2 A2 1k,
MRSA &5 | I g PR 45 [0 4L X rpo7 BIOMT & 5, phy 41X
PAFEIEGE B EARA P A MRSA FHPERY LL 5 E T
R —H MRSA 74 X R 14 36 K1 N
NACTAERE . PR, 87 A4 ] MRSA -y 12 B¢ 17 £
DX, B BR B A B T AR B2 N4

2 MSSA Fl MRSA 25 g5 1 [ 1% ) ]

B EEY) LS EHEIRTE (n =128) MSSA (n=84) MRSA (n=44) Vel PE
FEMR PG A 85(66.41) 69(82.14) 16(36.36) 27.126 <0.01
k= R 103(80.47) 75(89.29) 28(63.64) 12.087 <0.01
LS TT /IR T 128(100.00) 84(100.00) 44.(100.00)
A% 49(38.28) 41(48.81) 8(18.18) 11.464 <0.01
TRER 53(41.41) 43(51.19) 10(22.73) 9.642 <0.01
PUHZE 87(67.97) 68(80.95) 19(43.18) 18.921 <0.01
BERT 128(100.00) 84(100.00) 44(100.00)
RAREE 113(88.28) 77(91.67) 36(81.82) 2.707 >0.05
Tl 128 (100.00) 84(100.00) 44(100.00)
WNTD R 101(78.91) 74(88.10) 27(61.36) 12.397 <0.01
TEEFER 6(4.69) 6(7.14) 0(0.00) 3.297 >0.05
T8 iz S e s/ A 107(83.59) 78(92.86) 29(65.91) 15.290 <0.01
PP A 105(82.03) 80(95.24) 25(56.82) 28.916 <0.01
F 4 128(100.00) 84(100.00) 44(100.00)
I e g 128(100.00) 84(100.00) 44(100.00)
BN 128(100.00) 84(100.00) 44(100.00)
PR 128 (100.00) 84(100.00) 44(100.00)

F®3ORFAE G T MRSA f MIC( pg/ml) b B I URCR 2 5 B F MRSA ; MSSA il MRSA X Z5
A Hl TEEE BERT AU YA T/ IRAEEAT BHPLT R FAET R
2011 30 0.93+0.08  1.36+0.19  3.16+0.38 Wl RN ER 2 kg 2 R 1 fEURGR ) o 100,00 %
Do D Rhn IRNN IRDE MRERETIRS ST
2014 30 1.83+0.11°  2.03%0.17° 3.21+0.41 2 MRSA HERRYL () EZIRYT FBL. SR, BEE T 3%

1. 5 2011 4E MIC Fb#¢,*P <0.05,

MRSA 38 %F 2 Fivis WAL R 25 YA 2 Hi 251,
X T MRSA #5347 % Z Fhhi I 254 ny i 25 2, 5
HEAT 10 221 i 25 56 DR X8 PTG e i A5 i A AN R 6 75 4y
AT AL R 5 KL #, , T Ok B A5 MRSA
XL B 25 R TR 25k o AR ST 2 R IR 4 SR R
MRSA X} RMRPG AR R L B R B-N I R 4
Y HUREREAR, X Z R 2 R ER S 5 2 0
W 259 U BEAIG, PR B W) I 1) 22 | T 24542k
X AJ BEAE HT T MRSA (175 %) BR 14 & mecA JE R 58728 |5
Fiky PBP2a S, 5 H TS B-INIEREZE PR 254
A2 45 8 A5, AT 28 B HH 6 v G T 25 3R e Ak,
MRSA i 325 DV 3R T g i Jt Pl Hh R A5 I 24 JoA 1 7
RIS 25 REH |, X 2= MRSA £ i 254 1 o — 4ok
PR, MSSA XM PR A2 R R LB R Ak
R AR AV AL R S E e/ H AR E S

PU DA 25 00 R 0 P, 4 €00 7 2 33K 1 1) T 2 1 .
AR, TEEEMHAFERC LN HERE
BEARIABRE , 07 & R USRI ERAR M S A
125 BR TR A B 2k R R, 3 e AR R AT P 4 €
HTER B B (RSP 25 850058 o HOW B b T O
MRS P 25 U (HAE S BRI YT S AR AT
FIRIT R WA IE B A, BUR B BRI R ) 2 e i
SEHTR 2GA EA TEE R TR T  BEE
SRR B R B H R T X MRSA (1) MIC 2 3
BAE BTG TR 2% e Ji 6 MRSA 1) MIC A
532014 AETT B 3R BB BT X MRSA [ MIC ¥ 1
iR T 2011 4, kR AR H T MRSA TR K 24
Y USRS 100. 00% , H 2 MIC HIF ETH R 3,
2% B 17 FE AL TR B MIRSA XoJ M K 285 245 40 11 Tif 245 ) 50,
635 1 B 7 I MRSA X ok 25 25 90 114 it 25 1 e
FMIC, Je ] S5 i 265 s e S g A 3 T Al IR AR =, LA



- 638 -

e Y

2016 44 H55 14 %% 4 )] Chinese Journal of General Practice , April 2016, Vol. 14, No. 4

SEZEI 7 EE 3 MRSA AR A
S 3k

(1]

Guo N,Zhao X,Li W,et al. The synergy of berberine chloride and to-
tarol against Staphylococcus aureus grown in planktonic and biofilm
cultures[ J]. J Med Microbiol ,2015,64 (8) :891-900.

Guo H,Ren B,Dai H,et al. Reversal of meticillin resistance in Staph-
ylococcus aureus by the anthelmintic avermectin[ J]. Int J Antimicrob
Agents 2014 ,44(3) :274-276.

VPG, B TE , IR . 1iif A P bk 5 B G A A BR T PFGE 32
SRR AR R I TRATR A [T]. hARERe R 2R,
2015,25(3) :488-489.

Ousley J, Baucom RB, Stewart MK, et al. Previous Methicillin-Resist-
ant Staphylococcus aureus Infection Independent of Body Site Increa-
ses Odds of Surgical Site Infection after Ventral Hernia Repair[ J].J
Am Coll Surg,2015,221(2) :470477.

A, TRAERE AT A T PR S P bR B B (0 A BRI R R
FERE R SW AL T]. A B Bl e 44 35,2015,25(5)
972-974.

Perlmutter JI, Forbes LT, Krysan DJ, et al. Repurposing the antihista-
mine terfenadine for antimicrobial activity against Staphylococcus au-
reus[ J].J Med Chem,2014,57(20) :8540-8562.

XA, T, 5k R A, 45 B e PR T TP R0 s B (0 A A
IR ST RG R ST [T ] A AT 2% 245, 2014,35 (1) . 71-
76.

Showler A, Burry L, Bai AD, et al. Use of Transthoracic Echocardio-
graphy in the Management of Low-Risk Staphylococcus aureus Bacte-
remia; Results From a Retrospective Multicenter Cohort Study [ J].
JACC Cardiovasc Imaging,2015,8(8) :924-931.

VR, BKSE e , JAI N i P 48004 bk 4 2 (4 A 4 BR 14 PFGE 43 7
SRR R 0 T RATIR O], P B g A ek,

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

2015,25(3) :488-489.

JELSCAE , 24, 2 B s S0 3 DX FEY 4 P8 b 4 B0 €04 % BR T 1)
PAT R 2GR A [ ] Hh ARl PR IR T 4% 0, 2014, 7 (5)
409414.

ARAMIA, PR, AT, A5 W TLAR T FH S0 b 4 20 (5 A 2 R T
TR R 24k o B (3] A ARl R A 5, 2014, 7 (4)
301-305.

Abouelhassan Y, Garrison AT, Burch GM, et al. Discovery of quino-
line small molecules with potent dispersal activity against methicillin-
resistant Staphylococcus aureus and Staphylococcus epidermidis bio-
films using a scaffold hopping strategy[ J ]. Bioorg Med Chem Lett,
2014,24(21) :5076-5080.

Wz JHKAR  RATES5 , 45 it FF 4 P PR 0 (00 ) 00 BR A 0 A S 2
WA T iR LU T ] R E 25 Sl PR, 2014, 14(5) :628-
630.

Jenkins TC,Knepper BC, Jason Moore S, et al. Microbiology and ini-
tial antibiotic therapy for injection drug users and non-injection drug
users with cutaneous abscesses in the era of community-associated
methicillin-resistant Staphylococcus aureus [ J ]. Acad Emerg Med,
2015,22(8) :993-997.

AATEZE IR T, B, &5 SO M b s A8 T AR AR
7002 RO B VBT S [T T E W Rk k2014 ,31(8)
835-837.

TP VLSRR, ThA, 5. B e AR AL TR HY 40 by B €0 7 % 1K
RS [ P43 BT [ ] VL B4 ,2014,35(4) :307-310.

Culshaw D, Lamp KC, Yoon MJ, et al. Duration of prior vancomycin
therapy and subsequent daptomycin treatment outcomes in methicil-
lin-resistant Staphylococcus aureus bacteremia[ J]. Diagn Microbiol
Infect Dis,2015,83(2) :193-197.

(AT4REE B H) 5 H #9:2016-01-11

(L% 59 m)

I L% 2 TR B A, A ) LA R £
L AT RV FE D A TR 143 5 22 O
LAV Sh , B LR TS ey LA , R RICT 11
HENE , AR I Hey /KT, T4 RS AAE 26 K 1L 5
RS R $ R 2 TR BRI R I A T R A
S0

[1]

(2]

PNIAE, SR, AR e, 4. R B @R C SRS 2 7
B DR R LA 9 72 B 5 ZRAIE S [ ] O % 2 e 241, 2014, 39
(7) :852-854.

SHE, AR, BRI 2 BURE bR R ML 8 1 I RAR S )] St
£25,2011,35(12) :1099.

WP, A5 T8 L3 TR 22 e 2R e 2R C /RSF15 2 U PR R I
EIFRAE M G R BT[] b 5= P2 24,2015,22 (15) : 2331-
2333 2334.

HARDR, SRS , i Ik, 4. LT PR A Bk = R AN R 2 e
R 2 BRI R MR R SR R [ 1], ) R4 ,2014,35(9)
1371-1373.

Kataoka Y, Shao M, Wolski K, et al. Multiple risk factor intervention
and progression of coronary atherosclerosis in patients with type 2 dia-
betes mellitus[ J]. Eur J Prev Cardiol ,2013,20(2) :209-217.

Wang H, Liu J, Wang Q, et al. Descriptive study of possible link be-

tween cardioankle vascular index and homocysteine in vascular-related

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

diaseases[ J]. BMJ Open,2013,3(3) :e002483.
TRIE, SRERHG. (375 1R 2 e G B K P15 2 B PR B AR S AIF
FELI]. SRR A5 ,2014,10(6) :22-24.
Pansuria M, Yang XF, Wang H. Homocysteine leves and outside-in in-
sulin signaling in human and mouse tissues[ J]. FASEB J,2012,26
(1) :869.
Huang T, Asimi S, Lou D, et al. Plasma phospholipid polyunsaturated
fatty acids and homocysteine in Chinese type 2 diabetes patients[ J].
Asia Pacific Journal of Clinical Nutrition,2012,21(3) :394-399.
XSO, BRI, S 2l 2 A I A RS VR T e i R S R
SRR BRI A SCHELT ] WL R4 ,2014,36(3) :218-221.
Ciccarone E,Di Castelnuovo A, Assanelli D, et al. Homocysteine lev-
els are associated with the severity of peripheral arterial disease in
Type 2 diabetic patients[ J]. J Thromb Haemost,2003,1(12) :2540-
2547.
Zhang D, Chen Y, Xie X, et al. Homocysteine activates vascular
smoothmuscle cells by DNA demethylation of platelet-derived growth
factor inendothelial cells[ J].J Mol Cell Cardiol ,2012,53(4) :487-
496.
W BHE , R, P07, 4. M HEIEER | IR AR e =R L C
B HE B R ARG 2 BRI R L BT [T ). B
RWFFT,2012,29(8) :1478-1481.
THT, R, Ta, 45 2 BUBR SR A8 K ML B 2 5 Hey | Cy-
sC.hs-CRP 12 R [J]. |4 BE2%,2015,36(10) :1518-1520.
(A58 5 ER) I 7E B #7:2015-09-02



