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Abstract

Objective: To investigate the distribution and dr esistancg of Staphylococcus aureus (SA) iso-
lated from clinical specimens. Methods: {Ehe strains lococcus aureus were collected from
2012 to 2017. The biochemical identifical and drug susceptibility test in vitro of the strains

software was used for statist lysis. Résults: The proportion of SA isolated from the clinical
specimens has a downwarg b 2017. In six years, the average detection rate of SA
was 7.4% and the pro -resistant Staphylococcus aureus (MRSA) in SA was
51.2%. The detection ncreased year by year from 2012 to 2016. The top three types
of infection speci on rate were sputum (38.1%), pus secretion (35.7%), and

blood (16.0%).D esistance rates of SA to penicillin, erythromycin, azithromycin
and clarithroniyci i to remain above 75.0%, and the resistance rates torifampic and
gentamici .0%. The resistance rates of MRSA to erythromycin, azithromycin
and clar ere all above 90.0%. From 2014 to 2016, the resistance rates of MRSA to le-
vofloxacin cin, which were quinolones, showed a downward trend, with statistical

0 2016 (P < 0.05). The resistance rates of MRSA to gentamicin in 2014-2016
ard trend, with statistical significance from 2015 to 2017 (P < 0.05). Strains

Staphylococcus aureus (MSSA) to clindamycin, levofloxacin, moxifloxacin, gentamicin,
tetracyeline and rifampicin were all less than 40.0%. Conclusion: Staphylococcus aureus has a high

routine’use in clinical anti infection treatment. There are significant differences in the drug resis-
tance of MRSA and MSSA. It is particularly important to strengthen the standardized detection of
MRSA and the rational use of antibiotics according to the drug sensitivity results. Vancomycin, li-
nezolid and teicoplanin are still the first choice for MRSA treatment. The dynamic monitoring of SA
is helpful to guide the rational use of antibacterial drugs, prevent and control nosocomial infection
and outbreak epidemic.
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WIRA 2B SA, KA VITEK-2 Compactfi 4% HEAIGHITEHRE EMAGHAR. FH
WHONETS.63X 41T 25 404, SPSS16.0%k {433 H o B3R 2012~20174E 15K 2 B SAKE H
EETRED, 6FEREFOEEERE &I %= NS P M & 3R (O H & BRI (MRSA) 8 i 2=
K51.2%, 2012~20164E A ZBE FF A, | ARTUR KNP 38.1% - Bk¥E35.7%- ML
16.0%. 6ESAXTHER. 48R, MABER\RNEFNMNARY>75.0%, NFAEFE. KAXEEWS
#<50.0%. MRSAMT A BE. B2, RhE RN Z%EYI>90.0%, 2014~2016$Hﬁ@%ﬁﬂ§’$ﬁ%
BMEERYWE. EiEY RN 23 i
?ﬂﬁ%$2014~2016£ﬁ73‘ HH2(0 5~2017$7ﬁﬁﬂ‘¥%>1(P < 0.05), *ﬁﬂﬂuﬁﬁﬁﬁ\
Pk - = EERVE. BEREVE. RRXEER. UNE. AEFEH
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1. 51§
% ¥ A8 % BRI (Staphylococcus aureus, SA)FE I %%MBH‘Tiiﬁ%‘ TGt i WL IR A (1], AU G R
iy BITSEHRALURY,, e 5lEAES. L. WERSELREIM AR T WY, HZMEuEE
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FHERMRVERGS . RFE R . MRERIMAE . P EEVER SR GRS AMYAE IR B A el /], L2 fE
KB AR[2] [3]. ASHT 7T FF 4006 AR 4 3 (08 2 BRI (Methicillin-resistant Staphylococcus aureus, MRSA)IT]
R HH 2R AR v T R A AR RURR 4 B (2.3 4 BK B (M ethiicillin-sensitive Staphylococcus aureus, MSSA), {HIZ
EHR TG £ SU(P > 0.05), 24K, SA JuljE MRSA, H 2 2t 25 M A0 m S0 M5 52 15 482 5%
TE[4] [5] [6], ABEASSCERERWIIT T MRt BRI AP i 225 — B2 2012 48 1 ~2017 48 12 A{ERE 012
R IRATFRA T B 2704 Bk SA, X HUEGL 73 A MRS G EOAE S LT T Gert o i, B 45 R AE I .

2. MR
2.1. ERRIRR AR SEE

2012 4 1 H~2017 5 12 H i 5t EERFK 22 8 v 22 2 — B B Bt 2 [ 112 FEaIs 1S PRl 12704
Pk SA, PRAZSHLEFER R/ RELE RS P EE bR A, W R AT W 5 i 4y

2.2. BEREE RS SHIRALE
KH VITEK2-Compact 4= H sl 2E V) 4 € S 25055 B {x

2.3. FATEH
{E FIARHEE R ATCC25923, SRR T [E R P AZ IR 5 56 7 0 o
2.4. Gt oA

i FH WHONETS5.6 ﬁ\{#XﬂLWﬁl‘%ﬁﬁiﬁgﬁ il 242 FNBBUBRZE 70 AT . MRSA 48 e AR Rk 4 2
7 %) BR 1 (Methicillin-sensitive StaphylococcuS\ureus,/MSSA)Xf % Fii i 2590 HITH 25 R LU R o 4
%, P<0.05 i %5t BAT 4 i [ R H SPSS16.0.

3. &R
3.1. SA BH1ER

HNT4%, 2 BASRIFE (P < 0.05), 2012 FF~2016 47 MRSA £ 2% 24
Fi&sh, AL S TR (P > 0.05), 2017 FEFEAT A NI F Ak 47.4%, R 1,

ge of SA in 2012-2017
FHHRTTE

SA it % MRSA #i i % MSSA #i i %
i HH Bk

LZS (%) 7S (%) Tk (o)
5121 468 9.1 225 48.1 243 51.9
2013 4F 6041 535 8.9 266 49.7 269 50.3
2014 4F 6080 521 8.6 268 514 253 48.6
2015 4F 5933 480 8.1 260 54.2 220 458
2016 4F 6260 335 5.4 193 57.6 142 424
2017 4F 6876 365 53 173 474 192 52.6
&t 36,311 2704 74 1385 512 1319 48.8
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3.2. SA RARA KB 5

1) 6 [ 5 IbrA S B 4 o8 i A BRI SL 1T 2704 #k,  Horp DU/ E VR . T/ ) T 20640
MIREARA S B AT, HEK DB R 58 1029/2704 (38.1%) 964/2704 (35.7%)~ 432/2704 (16.0%), 1%—
KA LI 90.0%; 2) 2013 4F 5 48 U5 2 3K B 20 B S BCA AW NS, Hod 2015 424G, N IPIGE
PRAR 3 5 4 ¥ €60 2 BRI o LA B4R N B A5 U0, 2016 5 2017 SEE AR A 0 B8 R LW G it 2 22 (P
<0.05): 3) FERASBEAZFEIIMES, HEEN LRSI 2R, EILE 2.

Table 2. Specimen type distribution of SA in 2012-2017
F 2.2012~2017 F SA RRRMRARA KBS 7

T 2012 4 2013 4F 2014 4 2015 4 3 it
i (n=468) (n=535) (n=521) (n = 480) S =2704)
FRA Y WHU(%) RE(%) MR (%) MR (%) R (%)

R/ FE VR 165 (35.3) 178 (33.3) 227 (43.6) 221 (46.0) 1029 (38.1)

JHRIB BT 73 WA 40 179 (38.2) 198 (37.0) 170 (32.6) 171 (35, 964 (35.7)
IR 88 (18.8) 98 (18.3) 76 (14.6) 48 432 (16.0)
S8 3(0.6) 8 (1.5) 11 2.1) 14 (3.8) 55(2.0)

B AR 12 (2.6) 10 (1.9) 112.1) 11 (3.0) 62 (2.3)
AR AR 5(1.1) 2(0.4) 7(1.3) 6 (1.6) 28 (1.0)
2 I 5(1.1) 17 (3.2) 5(1.0) 4(1.2) 1(0.3) 40 (1.4)
i Js AR 2(0.4) 9(1.7) (1.2) — 6 (1.6) 25(1.0)
JiE s R 5(1.1) 6(1.1) 2(0.6) 2(0.5) 20 (0.8)
linfcelid - 3(0.6) - 2(0.6) 2(0.5) 9(03)
GE 1(0.2) 2(0.4) — — 4(0.2)
Iy 1(0.2) 1(0.3) 1(0.3) 5(0.1)
e 4(0.8) 17 (5.1) 1(0.3) 31(1.1)

2012~2017 4F MRSA X} ERY. AZM. CLR Wi Z5%3>90% (2013 4 CLR HIMif 2% 89.5%); *f
CLI. LEV. MFX. TCY it 252>50%; X W vE H P00 2P0 T 25 2 M 2015 4782 5 B R IGE (P
15<0.05), {H 2017 A FTETF; XF GEN [T 252 ) 2016 52 0 & FER(P 15<0.05); X LEV Al MFX 1
i 24 2 I6 25 (P (6.#)>0.05). 7~ MSSA %t PEN. ERY. AZM. CLR [Jifif #j%>58.5%, %} CLI. LEV.
MFX. GEN. TCY. RIF [Jiii{2§%<40.0%. MRSA 5tk SXT #MUHUAE I 25 5 ¥ H MSSA &(P 151
<0.05). VEMWFE 4.

DOI: 10.12677/acm.2020.106155 1027 I IR = =23t e


https://doi.org/10.12677/acm.2020.106155

VST

Table 3. Drug resistance changes of SA in 2012-2017 (%)
# 3.2012~2017 £ SA ¥ & AME MMM EIT (%)

2012 4 (n = 468) 2013 4E(n = 535) 2014 4 (n = 521) 2015 E(n = 480) 2016 £ (n = 335) 2017 4E(n = 365)

TR ZZS (%) P (%) 7S (%) ZZS (%) 7S (%) ZZS (%)
#H75 %(PEN) 448 958 516 966 499 958 414 863 332 994 362 992
41 % & (ERY) 391 837 424 793 431 828 388 808 259 776 298 819

b 4355 K (AZM) 390 835 430 804 434 833 414 863 256 767 296  81.3
Vi 8 2 (CLR) 384 822 424 794 425 816 382 795 80.6
SOk 2 (CLI) 284 607 311 583 308 592 276 576 58.2
SR B (LEV) 267 571 292 546 280 538 204 453
B L (MFX) 250 536 241 451 270 519 225 39.9
JYFFZ(TCY) 204 437 239 447 213 410 203 34.1
Rk % 2 (GEN) 220 471 232 434 226 435 27.9
I H I (SXT) 337 722 179 336 341 656 52 14.5
FIAEF(RIF) 138 296 143 269 129 24 16 4.4
Jil R (VA) 0 0 0
# %4 7 (TEC) 0 0 0 0
FZE M (LZN) 0 0 0 \ 0 0 0

Table 4. Drug resistance changes of MRSA and MSSA in
7 4.2012~2017 4£ MRSA. MSSA %% R B AR

2012 4 (n = 468) 2013 4E(n = 535) 2014 015 4E(n = 480) 2016 4E(n = 335) 2017 (n = 365)

PUEZY MRSA MSSA MRSA MRSA MRSA MSSA MRSA MSSA  MRSA MSSA

(n=225) (n=243) (n=268) fM=253) (n=260) (n=220) (n=193) (n=142) (n=173) (n=192)

RS

(PEN) 100.0 87.6 95.7 100.0 753 100.0 76.1 100.0 98.4
égff 94.1 712 92.6 66.7 90.0 59.3 94.6 71.0
K?fff 94.8 735 95.7 75.0 90.0 58.5 94.6 69.9
ﬁéjfi)i 92,9 70.8 922 64.4 90.0 593 93.4 69.5
ﬁ(ﬁ’ 82.9 35.6 77.7 34,0 714 32.8 82.9 36.3
AR E 332 83.8 25.8 85.1 24.1 71.9° 7.8 554" 78 733 20.4
(LEV)
%ﬁ&? 29.5 82.0 217 82.9 225 727 16.4 56.0 9.9 69.4 13.5
Bfé(ﬁ)%% 71.6 232 714 202 78.1 6.7 73.1" 8.2 46.6" 5.6 50.9 73
ﬁfg\f 64.9 24.1 67.3 225 65.1 15.4 66.8 13.7 53.4 113 60.5 10.5
;F('Jlf;f 493 10.4 526 2.6 46.8 1.6 554 23 44.6 4.2 8.1 1.0
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Continued

E?gf_?;% 74.7 69.7 35.0 38.6 57.3 74.3 98.1 97.7 53.9 55.6 24.9 52

TidiEEE
(VA)

BHENT
(TEC) 0 0 0 0 0 0 0 0 0 0 0 0

T 25 W
(LZN)

T R RPUBZIAEEE I FUB R S X P {E<0.05, MRSA 5 MSSA 4 FE a5 i i 250 25 %k SXT 4h35 Bafl
fEARAERRIL -

4. Vg

SA S —Fh IZAFAET B AR S N AR BT (10903 S B o Ak e A A, 9 60% A ]
Wiy, FEaT DL T N AR S RS IR Rz B3R THI [ 7] [8]. SA HHZPA Ui 2, DK
FEUR R, LA DUR G NARAEAT AL 2], R BE e i G NCAERS o 1) = BRI [3].

MRSA FH - ™ 5 I 24 PR 25 I PRVA T i SRAR K TR My, A A 7 T 24 P S D P AL 1975
FEE MRSA HI5r B ZN 2.4%, & 2002 FC.4 7t Tt = R ME AR P S 1
HEE—AL[10].

AT 1 45T WS B35 75250 5 tH I 36, ' JEEHRG H 2704 #k SA, 2012~2017 4F
MRSA 7E SA H1 [ 5 HLARK IR N 48.1% 49.72 6% 47.4%. 2016 £F4 [F 4l B 2 1

MM (CARSS)##E & 7~: 7E SA 1, MRSA
57~ MRSA TE SA JBRYL 1 {46 H 2R 35.3% g
HER, EAMEHRGETS H T LAk . HESRTETT E K MRSA Kot ZAEFFEE RS, R T EX
I it P o I M A 5 I At @i Y]

TS, SA Rt T RS, 6 4RI G5 (AT BR B A4 T4
O L AT SE T2 RSP < 0.05), LU IR A L LA IR RO S

36.7%3K B T WL bR A T AR 17].
S U RTATER B 5B MOHCR R R A%, 300P 2015 40, FIPILEARACS) B 28 0

MSSA i Hofls H F B 250 i U] B 5 T MRSA, iX 5 MRSA 122 25T 25 WL k<, MRSA i
23R A T B A G U R mee b, HZGBOE S mec MEEIAE —ERIMISHE . W2 55 10 458
R EER A 2 68 MRSA 22255 F =4, Fr LUK FR A MRSA £t 28551181

%3, % 4 R EIREH O EERE X PENLERY AZM [ 255 4 B A BU S 254 T e e T 4393% 80.0%
i, ot PEN2016 8 ik 99.4%, % CLI i 25 2 LhiAa @ 1, 1E 60.0%75 47, X LEV i £ % i AIK
N 2016 4F 41.8%, N 2012 4 57.1%, 2012~2016 fE[F 45280 F A&k, (HESTHH#ZE 2P > 0.05),
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MFX i 25 R 5 A% A 2016 4F 36.5%, FeriN 2012 4F 53.6%, FHEE MFX i 25 R ZK T LEV, % TCY.
GEN. RIF i 225 2012 AP RIBAE 50.0%LL T, RIF it 25 2 45 HPT M 4 h sk, KI5
#. FIEMIE. BER T2k, 5 CRIGE B 1913 A28 & MRSA YA I E 1259
2012~2017 4F MRSA X ERY. AZM. CLR HJMifZj%34>90% (2013 4 CLR it 2534 89.5%); *f
CLI. LEV. MFX. TCY [WiZ5%>50%; SHRIE[20]1EAMFIS RAGBARE L5 RIEH . X ii 2t
B 25D BT 265 % N 2015 SRS 2 B B BR8P {/<0.05), {H 2017 £ FrlalF+, % GEN M 253 M 2016
A I 2 AP E.<0.05), %t LEV Al MFX i} 25 %6 2 53 (P {H39>0.05) . /N4 (8] MSSA % PEN. ERY .

SXT AMAPUA 2 I 25 % 35 L MSSA &i(P {34<0.05).

AESR, 2 EN 25 AR ST B, I A4 R [ e B e 11 7 I 31
Tiif 245 1 W 0 R SE(EARSS) I Eidls o %18 5% 1A 2 B SR ) 1) 22 S vk
JRY MRSA IR RAT 1%~24%2 [8][21] [22]. BAMRE23 )45 H
TN 24, PR B SA JEAT IS B AR DGIRAT I 24 R 2, JF R EUH
KA,

E&WE

R, Rk E
& DLk /> MRSA

SE
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