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Surveillance of antimicrobial resistance in clinical isolates from Xiangya
Hospital of Central South University in 2013—2017

LI Yan-ming , JIAN Zi-juan, ZOU Ming-xiang , LIU Qing-zia, YAN Qun, LIU Wen-en (De-
partment of Laboratory Medicine, Xiangya Hospital , Central South University, Changsha
410008, China)

[ Abstract] Objective To investigation the distribution and antimicrobial resistance of clinical bacterial strains from
Xiangya Hospital of Central South University in 2013 — 2017, and provide basis for clinical rational use of antimicro-
bial agents. Methods Strains isolated from cultured specimens of outpatients and inpatients were collected, antimi-
crobial susceptibility testing was performed by Kirby-Bauer method or automated system, bacterial resistance moni-
toring data were analyzed statistically. Results A total of 38 075 bacterial strains were isolated, including 13 184
(34.6%) strains of gram-positive bacteria and 24 891 (65.4%) strains of gram-negative bacteria. The top five iso-
lated bacteria were Escherichia coli (n =5 158,13.5%), Acinetobacter spp. (n=4 740,12. 4%), Klebsiella spp.
(n=4 470,11.7%) , coagulase-negative staphylococcus (n =4 008, 10.5%), and Pseudomonas aeruginosa (n =
3577, 9.4%). Isolation rates of methicillin-resistant Sta phylococcus aureus (MRSA) and methicillin-resistant coagu-
lase-negative staphylococcus (MRCNS) were 31.7% (980/3 096) and 77.7% (3 113/4 008) respectively, isolation

rate of MRSA showed a decreasing tendency(P<C0. 01) ; resistance rate of methicillin-resistant strains of Staphylo-
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coccus was higher than methicillin-sensitive strains; vancomycin-resistant Staphylococcus and linezolid-resistant
Staphylococcus aureus were not found. Resistance rates of Enterococcus faecium to penicillin, ampicillin, high con-
centration gentamycin, high concentration streptomycin, erythromycin, nitrofurantoin and fluoroquinolones were all
much higher than those of Enterococcus faecalis (all P<{0. 01), resistance rate of Enterococcus faecalis and En-
terococcus faecium to vancomycin and linezolid was<<3.5%. Linezolid- or vancomycin-resistant Streptococcus spp.
was not found. Resistance rates of Escherichia coli and Klebsiella pneumoniae to carbapenems were 0. 6% —3.9%
and 6.3% — 24.9% respectively. Resistance rates of Pseudomonas aeruginosa and Acinetobacter baumannii to imi-
penem were 29. 5% — 34. 7% and 69. 9% — 85. 7% respectively. Resistance rates of Escherichia coli, Klebsiella
pneumoniae and Acinetobacter baumannii to carbapenems increased year by year (all P<{0.01). Conclusion Resist-
ance rate of Acinetobacter baumannii to carbapenems is high, resistance rate of Klebsiella pneumoniae to carbapene-
ms is rising rapidly. It is necessary to strengthen the rational use of antimicrobial agents, take effective measures to control
healthcare-associated infection, and reduce the emergence and spread of antimicrobial-resistant bacteria.

[Key words] bacterial resistance monitoring; pathogenic bacteria; antimicrobial agent; antimicrobial susceptibility

testing; drug resistance, microbial
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Table 1 Pathogenic bacteria isolated from patients in Xiangya Hospital of Central South University, 2013 — 2017

, 2013 4F 2014 4F 2015 4F 2016 4F 2017 4F
I MREL  MRELC0)  BREC MU0 BREL MIBEECZ0)  BRE MO BB M Qo)

W22 P 4985 64.5 4798 65.9 4 890 65. 8 5 260 64.3 4958 66.6
Ko 1044 13.5 1013 13.9 979 13.2 1052 12.9 1070 14. 4
R 5 8 1012 13.1 990 13.6 929 12.5 909 11.1 900 12.1
FIAEE 914 11.8 827 1.3 920 12. 4 986 12.1 823 1.1
LA 2 T 690 9.0 714 9.8 731 9.8 766 9.4 676 9.1
W kF R 349 4.5 268 3.7 230 3.1 317 3.9 288 3.9

I S FEAS A oA 210 2.7 223 3.1 236 3.2 309 3.8 284 3.8
VE AR 78R R 106 1.4 121 1.6 178 2.4 175 2.1 158 2.1
IR 1N FF 118 1.5 109 1.5 126 1.7 198 2.4 134 1.8
25 T 1 R 118 1.5 100 1.4 119 1.6 125 1.5 136 1.8
WHEEE 83 1.1 92 1.3 80 1.1 84 1.0 118 1.6
PG R AT 13 )R 46 0.6 44 0.6 49 0.6 51 0.6 53 0.7
JEE R JEE R P 33 0.4 29 0.4 31 0.4 40 0.5 35 0.5
KR 32 0.4 30 0.4 36 0.5 39 0.5 31 0.4
A A 2 B T 230 3.0 238 3.3 246 3.3 209 2.6 252 3.4
W22 P 2 744 35.5 2 488 34.1 2545 34.2 2923 35.7 2 484 33. 4
4 O A B PR 643 8.3 588 8.1 633 8.5 687 8. 4 545 7.3
i [56] tg 99)  BR 875 11.3 768 10. 5 769 10. 3 835 10. 2 761 10. 2
o Bk R 705 9.1 593 8.1 595 8.0 723 8.8 600 8.1
B (0 B TR T 292 3.8 274 3.8 260 3.5 264 3.2 229 3.1
To 7L HE Bk 63 0.8 57 0.8 50 0.7 75 0.9 84 1.1
Jifi 46 6 B 53 0.7 75 1.0 97 1.3 90 1.1 83 1.1
A 22 o B 113 1.5 133 1.8 141 1.9 249 3.0 182 2.4
Hit 7729 100. 0 7 286 100. 0 7 435 100. 0 8183 100. 0 7 442 100. 0

R 2 20132017 4 g R VA B B R0 20 B 410 A A R IR 03 A

Table 2 Distribution of specimen sources of bacteria isolated from patients in Xiangya Hospital of Central South University, 2013 — 2017

2013 4 2014 4 2015 4F 2016 4 2017 4 &t
P A s Y
WREC MR (%) BRE MR (%) BREL MR BREC ML) BREC MIRELCD)  BRE MR (%)
W I 5 s A 3060 39.6 2952 40.5 2903 39.0 3184 38.9 2863  38.5 14962 39.3
145 1 e s 1593 20.6 1143 15.7 1167  15.7 985  12.0 896  12.0 5784  15.2
il 751 9.7 874 12.0 932 12.5 996 12.2 938 12.6 4491 11.8
R 795 10.3 655 9.0 654 8.8 779 9.5 834 11.2 3717 9.8
3G 45 236 3.1 322 4.4 324 4.4 435 5.3 462 6.2 1779 4.7
At T 7 AT 470 6.1 535 7.3 541 7.3 525 6.4 303 4.1 2374 6.2
A B 3 bR A 220 2.8 176 2.4 282 3.8 274 3.3 216 2.9 1168 3.0
HoAtr 604 7.8 629 8.7 632 8.5 1005  12.4 930  12.5 3800  10.0
&t 7729 100.0 7286 100.0 7435 100.0 8183  100.0 7442 100.0 38075 100.0

T« H A 0 B A VR 456 M B L P B L R I BRI O BB L K A
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Table 3 Distribution of the top 5 bacterial species isolated from different specimens in Xiangya Hospital of Central South

University, 2013 — 2017

I SEFRAS (2= 14 962) 15 171 e (=5 784) MFRA (=4 491) JRFRA (=3 717)

o B PRELCO0) W4 HRELCO0) W4 B0 (B4 PRELCY0)
1 B RS 3330(22.3) 4O A BRI 1290(22.3) CNS 1542(34.3) Kip¥kamn 1 595(42.9)
2 IR B 2559(17. 1) Klp¥s A 705(12.2) Kk 723(16. 1) b ER i 443(11.9)
3 MR EME 2 483(16.6) 4l 1% B I T 416(7.2)  fili % 5 T AA A 41009. 1) FliRETEMAE 328(8.8)
4 WEEHFEARME 103606.9) HHERE 407(7.0) 4ok o A A BRI 272(6.1) FEMHBRE 301(8. 1)
5 e A BRI 997(6.7)  fili 4 5 B AA 35006. 1) HEGEEHFEERH 261(5.8)  H M5 A 1 108(2.9)

- IR W (e =1 779) HATEH AR (n =2 374) A BB ARAR (n =1 168)

o w4 HRALC%) B4 A 4 W)
1 CNS 1112(62.5) KW A 405(17. 1) pN7E T 366(31.3)
2 2 AN I 110(6.2) CNS 336(14.2) R 197(16. 9)
3 T2 (0 5 R TR 55(3.1) T Lk 0 B BR T 279(11. 8) T AEBR T 161(13.8)
4 PR 3K T 52(2.9) it 4 7 2 A T 239(10. 1) Jili 92 5E 7 A1 74 79€6. 8)

5 Jifi 48 5 B A T 35(2.0) R M BR 214(9.0) G 15 A PR A 69(5.9)

T« H A T B A VR 455 I B L M B L R I BRI O B B L K A
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Table 4 Resistance rates of Staphylococcus aureus to common antimicrobial agents in Xiangya Hospital of Central South Uni-

versity, 2013 = 2017 (%)

HEE 95. 1 92.5 91.2 93.5 90.9 100.0  100.0  100.0  100.0  100.0  89.226 <0.001
EWEH 00 00 00 0.0 00 1000 1000 1000 1000 100.0395.00 <0.000
RKEHR 3.2 6.4 4.1 3.7 2.8 68.8 61.3 41.8 37.2 27.7 1083.979  <<0.001
TEEE 00 00 00 00 00 00 00 00 00 00/ /
o 4% e g 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.0 0.0 0.0 2.625 0.276
WEE 20 290 22 b 24 829 B TR0 619 SRS S <000
EER 41.5 39.3 38.0 39.5 38.3 83.0 82.0 86.3 85.7 83.1 695.237 <<0.001
EGE I 214 240 220363 05 @5 733 W3 @ s <0
BN A 8.6 11.1 8.8 8.0 7.8 74.1 62.5 46.6 40. 4 34,5 893.699 <C0.001
ESRBE I8 o0 80 T8 B @2 457 04 35 9053 <000
BPGTb AL 6.8 9.7 8.4 5.9 6.5 68.8 55.7 42.9 34.1 33.1  831.699  <<0.001
SHMETEE B3 89 86 76 56 13 98 95 08 28 66B 000
) 48 1.2 1.3 0.7 1.5 0.8 56.7 47. 4 32.3 20.2 17.6  956.098  <<0.001

RS 20132017 A7 v g 27 IHUME I [ 966 1o At 191 4 0 4 K R0 0 DL 7 14 245 90 F) T 245 2 (06D

Table 5 Resistance rates of coagulase-negative sta phylococcus to common antimicrobial agents in Xiangya Hospital of Central

South University, 2013 = 2017 (%)

HEE 71.3 69.5 65.2 67.0 73.7 100.0  100.0  100.0  100.0  100.0 1 012,440 <<0.001
FWmE 00 00 00 0.0 00 1000 1000 1000 1000 100.0 3545000 <0.001
NS S 3.8 0.0 2.5 2.1 0.6 29.8 27.6 27.5 25.8 21.5  274.928 <<0.001
FEEK 00 00 00 00 00 00 00 00 00 00 /[
) 2% g Jfiz 0.0 0.0 0.6 0.5 0.0 0.3 0.5 0.5 0.3 0.3 0.358  0.748
WEE w5 U2 64 00 30 306 e B L3 B2 s <o
[a=% 3 60. 8 49,7 47.2 53.5 52,6 87. 4 83.2 84.9 80. 8 79.0  355.810 <C0.001
EHBR 3319 214 2500 26 AL9 452 S8 507 517 2,008 <0.000
WH A 12.7 8.7 4.3 8.6 5.7 58.0 58.7 60. 6 60.5 57.1 732.881 <C0.001
ERRWE S 97 65 9777 642 G0 @0 @8 0 7042 <o
BEPG bR 5.1 2.6 1.9 3.9 1.1 34.6 33.7 36.7 37.5 33.7  498.250 <<0.001

i A - 5.1 1.3 0.0 2.2 1.1 15.9 16. 4 12.8 12.0 10.1 89.093 <C0.001
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Table 6 Resistance rates of Enterococcus faecalis and Enterococcus faecium to common antimicrobial agents in Xiangya Hos-

pital of Central South University, 2013 = 2017 (%)

2R PR IR T
HUE 25 e P
2013 4E 2014 4F 20154F 2016 4 2017 4F 2013 4F 2014 4F 2015 4F 2016 4F 2017 4F
HHE 7.4 13.0 13.0 2.9 3.5 79.3 76.7 77.3 87.5 90.2 1 640.714 <0.001
£ NN 5.6 6.8 12.5 2.3 3.1 89. 1 73. 4 75.6 84. 4 89.1 1 731.520 <C0.001
R R R ER 41. 4 23.0 34.8 23.8 32.0 48.2 19.8 47.2 36.7 42,9 18.106 <<0. 001
o B B R R 27.3 20. 0 22.6 17.9 16. 2 46.2 62.3 48. 4 37.8 53.1 136.502 <<0. 001
HtgE 0.7 1.9 0.0 0.0 0.0 0.7 1.0 0.8 0.3 0.0 1.570  0.210
] 4 s iz 0.6 1.8 2.9 3.5 0.7 0.4 0.4 0.7 1.0 0.0 11.193 <<0. 001
E7 - 77. 4 76.5 73.8 75.7 75.1 52.3 56. 6 56. 0 56. 1 57.9 130. 199 <<0. 001
aABx 67.6 65. 4 69. 4 57.6 60. 2 77.9 80. 6 90. 5 87.3 88. 7 26.973 <<0.001
KN A 18.3 21.3 28.2 16.5 11.8 76. 8 72.8 76.1 85. 4 85.3 1 115.336 <<0.001
ik =8 R 15.8 15.5 21.5 13.5 11. 4 74.0 69. 4 71.7 80. 9 83.8 1 163.507 <<0.001
LA 14.1 8.8 13.9 14.0 11.8 91.0 87.0 90. 2 87.6 91. 4 965.999 <<0. 001
URPAN] 0.5 0.0 0.0 1.6 4.1 35.0 44, 4 37.2 48.3 67. 4 590. 085 <<0. 001

R T 20132017 ARG K2 HUME = e B0 % 5 B R BRI BV I B 3R B ot LD B 2 4 1 T 25 3 (00D
Table 7 Resistance rates of Viridans streptococcus and B-hemolytic streptococcus to common antimicrobial agents in Xiangya

Hospital of Central South University, 2013 = 2017 (%)

R A ERR A B ¥ L 55 R
B 25
2013 4E 2014 4E 20154 2016 4F 2017 4¢ 2013 4 2014 4F  20154F 20164 2017 4¢
HHE 11.9 17.2 7.4 5.7 3.9 0.0 0.0 0.0 0.0 0.0
AR TR 4.9 5.5 5.4 3.5 3.6 0.0 0.0 0.0 0.0 0.0
Sk 7 il 13.8 10.6 7.0 5.4 3.1 0.0 0.0 0.0 0.0 0.0
E A / 8.1 5.1 4.8 4.0 / 0.0 0.0 0.0 0.0
Tl &% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 75 s iz 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
E7 - 61.1 66. 1 55.8 55.2 46.3 86.3 86. 2 74.2 79.5 74.3
RS 70.9 68. 1 75.0 74.6 69.0 75.0 84.7 75. 4 80. 7 70. 3
TR ER 65.3 63.1 61.4 63.8 53.3 50. 7 64. 6 62.1 53. 4 44, 4
BN 28. 4 31.4 35.8 27.3 22.6 45.2 49.2 31.8 34.5 44.0
ERARDE 18.2 25.4 25.8 20.3 17.0 43.8 49.1 28.8 29,5 43.6
e/ TR

F 8 20132017 4F v pg oA W 1 5 A i 58 42 i 42 4 R 147 %o DL 70 149 245 40 R Y 245 3 (00
Table 8 Resistance rates of Nonmeningitis Streptococcus pneumoniae to common antimicrobial agents in Xiangya Hospital of

Central South University, 2013 = 2017 (%)

HLHE 259 2013 4F 2014 4F 2015 4F 2016 4F 2017 4F HLE 259 2013 4F 2014 4F 2015 4F 2016 4F 2017 4F

HHE 2.0 1.6 0.0 1.2 0.0 X 15.1 5.6 6.8 9.1 8.0
JE i 5 74 0.0 0.0 1.7 1.3 0.0 A 92.5 94, 4 96. 7 97.5 93.8
HhHEE 0.0 0.0 0.0 0.0 0.0 ik =% R 1.9 2.9 0.0 1.2 1.2
Il 7% Wk g 0.0 0.0 0.0 0.0 0.0 LN RUy 0.0 0.0 0.0 0.0 0.0

B2 88.7 83.1 93.5 93.0 90. 2 52T T i Y T e 60.7 68.3 75.0 64.0 61.7
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2.4.2 EZHMHBEHEER 20132017 £ K
P A B T B PN TR M T CESBLs) B B 1 A6t 38
J67.9% (691/1 017),62.7% (626/998) .61. 5%
(581/944), 57.4% (597/1 040)., 62.1% ( 635/
1.023), Jili & 5 A1 @ 7~ ESBLs B £k 19 K 1 304
42.0%(361/859) .33. 3% (244/732) \33. 7% (224/
665).38.5%(249/646) ,36. 8% (215/584) , K&
oy TR OO 2 P AR Sk A bR Sk Al R 0 T 24 R >
60 %6 o Xt Sk FLWR i / & 38 L UR 7 75 B/ Al g 12 48 L Sk
LR 30 JE At 35 e O i 35 R L BT OK R B T 24 AR A
IRC<C620) o fili 98 5 5 17 A R 220 V5 A/ &7 B2 30 Sk
TrL IR | Sk A6 A 1 i 24 85 R (49 000 R e At B
(A 1S AEaIN I S N N T P2 <S7 S Sl o i o 71 N 6|

10. 8% THE 24.9%.,6. 3% T & 23.8% . 4. 6 % T+ =
18.5 %0 5 Jili 42 ve T5 11 B X 22 BT B IR N U R I it
R T R A (X P<<0.01), B RKRT 251
U 25 o 4 S A B B X A e TR 245 ) 1) TS 24
AR A o XoF 7. g 5 w11 T 24 3 4k F5 AE 3000 A2
Ao B SR SR B B R i A R It 2 5 <76 M0 LA
Bb s X6 AL AT T 24 ) 1) T 245 1 4 R I e 8 R Y
i 25 R BAE T M 69. 9% T 85. 7% . ViR Ifi
TR0 287 PO AR 2R P bR /T T E AT e WY
WA F T 245 2 X 5 185 (29, 7 % ~73. 6 %) %of 3k 7t
/NN SR I TN TR Bk = (R4 ¥ N TR RS i B
RO TE  JCHE B A R AR USSR > 1500, W
Fo~11,

RO 20132017 AF v g K27 IHUHE B e M 450 A RIS 9 5 75501 780 X 3 UL E 1T 245 1 R S 25 % (00D

Table 9 Resistance rates of Escherichia coli and Klebsiella pneumoniae to common antimicrobial agents in Xiangya Hospital of

Central South University, 2013 = 2017 (%)

KW A vl Jiti 9 5 B A1 T
BN ESEY]
2013 4 20144 20154 2016 4F 2017 4F 2013 4F 2014 4E 20154 20164 2017 4¢

ORI 91.2 89. 4 86.9 86. 6 87. 4 - - - - -

AR/ 64. 6 61. 4 62.3 57.7 61. 4 52.7 51.5 58.7 51.3 55.9
WR 3L 74 b/t s £ 31 2.0 2.9 2.4 3.6 3.6 5.9 11.8 23.3 22.7 26.5
Sk 761 e AR 75.9 73.8 68.0 65.5 65.5 58.5 53.9 57.6 57.8 53.6
Sk 0t 1 33.9 32.7 29.3 29,2 28. 4 31. 4 28.2 37.8 35.6 36.9
Sk 0y 4 71.7 68. 6 66. 9 63.1 64.2 50. 7 49.3 55. 1 55.2 51.3
3. 91 i Jis 27.7 25.7 23.1 23.4 20.5 25.2 22.5 31. 4 31.8 32.1
Sk 6 Wik i /47 £ 30 0.9 4.9 1.9 4.2 5.3 12.3 13.7 21.2 23.2 26. 4
KA 2.3 2.8 2.3 4.8 2.8 8.6 8.5 21.0 22.1 21.9
A 50. 3 44, 4 42. 4 421 41.3 40. 6 35.2 41.5 43.0 42.6
JE b 45 7 1.1 0.8 2.2 3.9 2.3 10. 8 4.8 22.6 24.9 24, 4
IV J¥ 5 g 0.7 0.6 1.8 2.6 1.8 6.3 10. 1 20.7 22.1 23.8
fap ok B 2.0 3.0 2.2 2.6 2.2 4.6 7.6 17.8 18.5 17.8
RKEZ 50. 9 44.6 42.5 42.9 41. 4 32.0 26.9 37.2 32.7 32.3
DAE %3 17.1 16.5 15.5 15.3 14.8 11.3 13.5 24,2 23.3 23.0
KRR 61.2 60. 8 56. 3 56. 0 53.6 21. 4 23.9 32.3 35.3 36.3
LA R R 58.8 57.6 53.6 52.9 52.2 16.5 17.9 26.3 30.2 30.6
52 7 g g FE T s 60. 8 58.3 55.5 53.6 51. 4 37.9 37.0 34.1 31.2 34.1
W I 2 A 3.6 4.0 4.1 2.1 2.2 33.8 34.9 38.9 35.5 37.8

T = S KIRT 24
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Table 10 Resistance rates of Pseudomonas aeruginosa and Acinetobacter baumannii to common antimicrobial agents in Xiangya

Hospital of Central South University, 2013 = 2017 (%)

IS & o) 0 AN BT
B2
2013 4 2014 4E 20154 2016 4F 2017 4¢ 2013 4 2014 4E  20154F 20164 2017 4F

R TUAR/ P R - - - - - 67.8 67.5 70.9 80. 5 82.5
WR L 75 b / il s 2L 3 18.0 16.5 12. 8 18.9 15.9 63. 4 73.3 73. 4 79. 4 84.9
S 0 Ath B 30.3 22.3 19.1 23.1 17. 4 70.3 71. 4 73.7 83.2 86. 8
Sk Al A - - = = = 73.6 78.2 79. 8 83.0 86. 2
S i 5 26.2 20.9 15.3 19.3 16.3 72.5 77.2 79.2 82.9 86. 4
Sk 160 Wi i /47 31 19. 4 15.0 10. 1 16. 6 13.8 3.9 9.3 2.6 5.4 50. 9
2 42,4 25.5 30.3 36. 4 30.0 - - - - -

I JH 5 g 30. 6 34.7 30.5 31.5 29.5 69.9 75.8 77.2 81.5 85. 7
Ff KR B2 18.5 12.9 8.1 12.3 7.7 5.7 10.0 9.9 65.7 76.9
RKER 27.5 20. 4 13. 4 18.0 11.2 61.5 68.3 73.3 75.7 81.0
TR 27.2 21.6 13.8 18.2 10. 1 54.8 57.5 67.3 66.5 77. 4
BN E 21.7 16.7 17.1 20. 1 17.8 71. 4 76.3 77.9 81.7 86. 0
Uik = U 17.3 14.8 14.9 20. 4 16. 4 43. 4 48.0 57.1 53.5 57.1
5275 Wk i P S - - = = = 58.9 54.7 47.7 47.2 60.2
B % - - - - - 0.4 0.6 5.3 3.8 4.9

T~ NIRRT .

AL 20132017 4 A g K I 15 5% 0 K g It X 2.5 3 E&BAABEL 20132017 4 MR-
I 25 DT 252 (6 SALT T i % % BR B CVRED 19 3% 45 F B

Table 11  Resistance rates of Haemophilus influenzae to (P<<0.01) ., Tit B 75 B 45 K% $: %  (CRECO) . it
common antimicrobial agents in Xiangya Hospital T T I 46 5 T A 1 (CRKP) it T 75 2 1 60 2

of Central South University, 2013 = 2017 (%) R (CRAB) [0 K 2 AE 0] 8 | I (¥ P<

L EsR CUTSEE CULEF ZUIDHE AUIOUF AU aE 0. 01 . MR Bk 7 % 3 5 2% 1 B I 7 CCRPAD B A6 H

{7~ 38. .6 .6 57.6
R NN 8.1 37.6 51.6 57. 6 44,0 AT 30% A L 12,
SR AR/ T B 29.7 30.3 37.6 55. 0 36. 1

Sk k5 7.6 16. 5 16. 8 26.3 28.1

3 itig
Sk 76y 2% ¢ 3.4 3.7 5.6 4.1 0.0
BT / .6 . . e .
il / 26 48 200 0.0 20132017 4E 3L 40 BS 40 B 38 075 bk, Horpr #22
T2y A & 22.9 18.3 15.2 18.7 17.9 e . e
Uit BIVE B 34, 690, 82 BIME B & 65, 4%, 15 4 [

=3 10. 2 8.3 13.5 9.6 3.7 N - Ly N r ST S

MR ' R CHINET 0 169 2% 57 ¥ B2 520 s 045048 3 A
ENR 20.3 25.7 21.4 4.6 0.0 N . . . e

— 3, EE A 5] A XRG40 B R T A8 A ER
FE AR AL 5.1 20,0 12.7 3.6 0.0

PRI U SR I R A L B AT 51 R R B S e S n 5 R
GRESRTOILP N7 L N I (S NS e
) BR TR TS PR e SR 1 i A S B R BR L

52 7 T e FR PO 55.9 47.5 69.0 73.6 64.2

T« AR U /o R
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Table 12 Isolation rate of multidrug-resistant organisms in Xiangya Hospital of Central South University, 2013 — 2017
(%[ No. of isolates])

% T 251 2013 4 2014 4 2015 4 2016 4 2017 4 7 P
MRSA 35.0(225/643) 33.0(194/588) 30.0(190/633) 32.5(223/687) 27.2(148/545) 6. 821 0. 009
MRCNS 78.3(685/875) 77.3(594/768) 77.6(597/769) 77.8(650/835) 77.1(587/761) 0. 158 0. 691
VRE 0.7(5/705) 1.5(9/593) 0.3(2/595) 0.1(1/723) 0. 0C0/600) 8. 990 0.003
CRECO 1.2C12/1 025) 1.2C12/1 008) 2.4(23/973) 4,0042/1 052) 2.2(24/1 070) 11.584 0. 001
CRKP 12.0(104/865) 10. 3(79/765) 22,6(188/832) 25.1(233/930) 24.7(196/792) 86. 842 <20. 001
CRPA 29.4(202/687) 33.3(238/714) 28.9(211/731) 31.5(241/766) 31.2(211/676) 0.093 0. 760
CRAB 69. 8(669/958) 75.8(720/950) 77.2(691/895) 82.4(689/836) 86. 0(650/756) 75.222 <20. 001

ANBIFF B o A B A3 B A R AL K R A
PSSO 8 5 T 0 TR B L] it [9] 2  A BK
) 2 i R TR T BB 5 A B AT B A O 1 LA B
B KA K.

MRSA 3 = B 8% 4 5 a0 W0 240 5. 2013—
2017 4EABE MRSA 43 8528 31. 7% . ik F CHI-
NET Wil [ 9 4 ifif 24 W50 0 Aty W ) 250 40
5 3CHRY iR MRSA 43 B A E TR TR,
AR Bt MRSA 43 838 2R [ (P<<0. 01) , /]
AE5 X043 2t MIRSA FR 5 SR JRCHL J0 422 il o 2 4 i
PLRBES N BT TR RGR AT g s A . MRSA
XRKFER U R FAE- RN R AR
B SPGB 25 2B A T B (X P<<0.01),
MRSA Xf F 4 - F 0 o B 25 Bt v 25 W 1 SO vk
HE 0 RT B DR Ay 46 €0 R BR TR 3t 1 A AL Bl
Li 25 W58 & B, 2013 4 MRSA ) 3 2 35 4 7 2
ST239-t030-MRSA, 2016 4 ] & ST59-t437-MR-
SA,ST239-t030-MRSA X FI| 48 . PU FF £ 1 5604 %
RSB0 T 25 W) B Tf 25 P S5 . A4S e MIRSA X 28 i
W 288 0 RN s T SIS B T 2 ) 1 T 24 3 B AR T [ 1Y
Ji PR 1 i — 2B BT

ABFFEH CRKP % H & 2013 4£85 12. 0% L
TFZ 2016 41 25. 1 % F 2017 4519 24. 7%  H K 4
PG E AR RGE " — 8. AR BE CRKP EZ R
Frpt ICU9. 5%0) #f g ICU (6. 62%6) , #fi 4F ICU
(5.2%) . SCHRUYHRGE A ICU, B 5 55 00 25 L
T 2 AR IR S | B TR MY SIS/ B- P Tk T Il A1 D R A2
G DU 25 ) 2 58 e I TR AL E A
j& CRKP & fa B R & . FR4E™ & 3, CRKP
(53 B R S R T35 Sk W R 2K ik B R
B 2 A0 A R0 52 0 o500 00 A WD I A R DG L
K& CRKP J 125 38 5 2 He 0% 248 0500 15 i 2%

Z B ARG A, Oy i ) B0 2 CRKP /Yy &
AABESIEN ERE Y. T DAE
B, A 2000 T BT e e S P BE A U T T B
DA R 7 e e e e g 1) 455 o 45 7 TR T A b 5
F il 22 T TR 24 B 0 B e SR e

8 = O Bl AT T F Sk A6 UR B/ EF T O3E Y i 25 %
2013—2016 4E K 2. 6% ~9. 3% ,2017 FERR T &
50.9% 43 BT JE R O 2017 A 22 i T Sk 76 0k W / 7
ELH W 25 A0 & O 75 mg/75 mg, 2017 ekl
75 mg/30 mg, Z H 25 A ST I B AE AR e 6K
T EY) B- PN TR G 45 C 28N 3l AT T T 4 7 f 15 1Y
KA R AN D AR P AR DL S BORLA S A
25 BN EER B . AT EE SR — R H LAY RPN R R
it A1 1) 50 o Sk AR B 5 T B E B A3 T T 1 X
Ttk 5 M 21 6 2 S Sl FF B A A A 0 R L LSk
6L WIR P / % E24 3EL A 400 TR 35 1 B B T T 4E L 48] £ 3
T3 -0, B AT DA R 2017 440 8 AS B AT B X
kAR R /& O I 2 R AR T B . R
2 5 b 0 TR S A T 24 ) 1 T 24 SRR T/ [
S6 IR A S A A O N — BT B, B2 R A
R BT K R B A T 25 8 A 2016 4R T BT & BTt
ST 20132015 4R B OK R B 4552 B g (XA
MIC #:,2016 4FJ5 % F§ MIC )i K-B 4L K 5 #% .,
AS A U T A 4 R 0 2 O Sl AT T X BT K S AR Y 2
TR D 7 R AT 002 1 25 5 R A A

2013—2015 4F 3t 2% W 1 FF B 0T v 145 i 25 19 AN
TR AR v, HG 24 R R B sl AR A A MIC 2,
AT HAh 25 8O 2 B . 2016 4R B 1 25 B
WAk R G FL 25 32 0] S 1 [, 3278 AT BB A7 AE AN A4 1Y
ROk . LG I LAE T Ko i Sgh #2450 52 %
R, 4 R B e PR S B 1 22 . Kuo 6V 4RI & 1
by X SR R I T X 22 AR VD R B S R R
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2002 4E 1 2. 0% B W EFHE 2010 4E 1921, 3% , H 5t
S SR i N [ P A SN = S N - o 1
SCHRET R TE TN R B B L R o i AT B X R T v R
AR BURFAUN 1.7 % S HURE & gyrA M parC
RN . WS A AcrB h 77
TE AR BN Arg327Ser B, 7] 5| 2 [ 75 25 % MIC
SE I DT 5 SO SR I AT PR X o] 2y 5 25 N B
AT 5 I B I PR NS B A B 2 N BUR R A A
5,5 2017 4 CHINET ) Wi $odi — 350, (HAS B O
TR IR I A X AT T 2 2R AN U AR AL R AT R —

A 5% 2 TR it 245 T AR SR 143 IR . AE X &
T 243 A ) JES I EsF o B R D 0 SR A s BT
24 F RN 2 e RS YL A R S TP R 400
i 245 W0 AR Wb 254 22 LA S I s AR S5 B AR
g5 DL R Bof iz B = g R b X1 T 24 O AT I OO AN AR
ek, oy BE e 48 B ) IR AR ) BUR R 2 %
SRy 5 A 28 e A P B 0 2 ) B R AR A
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