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Antimicrobial resistance of bacteria from pleural effusion specimens: sur-
veillance report from China Antimicrobial Resistance Surveillance System
in 2014—2019

China Antimicrobial Resistance Surveillance System

[Abstract] Objective To investigate the distribution characteristics and antimicrobial resistance of pathogens iso-
lated from pleural effusion specimens in China. Methods According to China Antimicrobial Resistance Surveillance
System (CARSS) technical program, data of bacteria isolated from pleural effusion specimens and antimicrobial sus-
ceptibility testing results reported by CARSS member hospitals in 2014 — 2019 were analyzed with WHONET 5. 6
software. Results A total of 75 375 strains of bacteria were isolated from pleural effusion specimens in 2014 — 2019,
Gram-positive bacteria were mainly Sta phylococcus aureus ; Gram-negative bacteria were mainly Escherichia coli and
Klebsiella pneumoniae. lsolation rates of methicillin-resistant Staphylococcus aureus (MRSA) in 6 years were
between 33.7% — 43. 4%. Resistance rates of MRSA to all antimicrobial agents were all significantly higher than
those of methicillin-susceptible Staphylococcus aureus (MSSA). Vancomycin-, teicoplanin- and linezolid-resistant
Staphylococcus aureus were not found; resistance rates of Streptococcus pneumoniae to penicillin were 1. 1% —
7.6% ; most Enterobacteriales had good activity on carbapenems, resistance rates of Escherichia coli to the third
generation cephalosporins showed a slightly downward trend. Conclusion Isolation rate and distribution of bacteria
from pleural effusion in China changed little, proportion of Gram-positive bacteria and Gram-negative bacteria is
similar. Resistance rates of some strains to partial antimicrobial agents decreased in varying degrees. Surveillance on
Sta phylococcus aureus , Escherichia coli and Klebsiella pneumoniae should be strengthened to guide clinical rational
antimicrobial use.

[Key words] pleural effusion; bacteria; antimicrobial resistance; intra-abdominal infection; antimicrobial suscepti-

bility testing; China Antimicrobial Resistance Surveillance System
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1 ZMEFE
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1.2 Fik

.21 g CARSS b 07k Al 4 A 3 ik
AWy 53 M A3 S8 — T3 8 068 Wi Js REGRB A v o 8 14 T
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MKW 7 B ATCC 25922, 4 # 0 7 45 Bk 1
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Table 1 Distribution of bacteria isolated from pleural effusion specimens, CARSS, 2014 — 2019
2014 4 2015 4§ 2016 4 2017 4§ 2018 4 2019 4

4 3

T e R T SR S ' Sl 1T SO S S
K357 1224 11.8 1231 11.4 1479 11.5 1335 10.9 1314 9.3 1184 7.9
4 {0, 70 4 BR 808 7.8 909 8.4 1109 8.6 1018 8.3 1133 8.1 1133 7.5
il 8 5E B A 805 7.7 862 8.0 1022 7.9 874 7.1 1036 7.4 1063 7.1
26 B A A R A 803 7.7 - = 1151 8.9 1 258 10.3 1 366 9.7 1552 10.3
i 2 B i T 795 7.6 732 6.8 843 6.5 603 4.9 702 5.0 742 4.9
i 5 N B AT B 780 7.5 803 7.5 832 6.5 592 4.8 683 4.9 747 5.0
PR g BR 1 473 4.6 575 5.3 654 5.1 596 4.9 742 5.3 911 6.1
E 7B 354 3.4 368 3.4 417 3.2 451 3.7 495 3.5 526 3.5
BH 78 1 AT B 279 2.7 266 2.5 328 2.5 294 2.4 373 2.7 374 2.5
At 41 7 4 074 39.2 5 030 46.7 5 036 39.1 5 225 42.7 6 211 44.2 6 800 45.2
it 10 395 100. 0 10 776 100. 00 12 871 100. 0 12 246 100. 0 14 055 100. 0 15 032 100. 0

TE 7R R Sl B 2 R A ) R A Bl

2.2 4
2.2.1

B AT LA 25 o w2 L

HARE B M ARG AR B0 R A BRI
(methicillin-resistant Staphylococcus aureus , MR-
SA) 6 AF [] (1 K % 43 i S 43, 406 (351/808)
41.8% (380/909), 42. 3% (441/1 042),35. 8%
(351/981), 33. 7% (377/1 119), 35. 4% (395/
1 115) it Y 407G bR 6 (2 1t B 14 6 25 3K 7 (methicil-

lin-resistant coagulase negative Staphylococcus,
MRCNS) 6 4 [i] it K5 H 3 5 5] 2k 75. 3% (1 541/
2046), 71. 4% (1 577/2 208).,74. 5% (1 966/
2640).,74. 0% (2 087/2 819).,74. 5% (2 479/
3327).74.2% (2 769/3 733) . REBX T HEE.
B 2 T R s i 24 1 4 o R A R T . A
K T J X7 24 W) B UG R 25 R L3R 2~7
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Table 2 Antimicrobial susceptibility testing results of Staphylococcus aureus isolated from pleural effusion, CARSS, 2014 — 2019
2014 4 2015 4f 2016 4F 2017 4F 2018 4F 2019 4F
BLREH o R(%) S(%) B R(%) S(%) i R(%) S(%) i R(%) S o R(%) S e R(%) S(%)
L7 L7 L7 R AL R &L R &L
fk-RA& 177 15.8 79.7 195 14.4 80.5 286 6.6 90.2 227 6.2 92.5 - - - - - -
RREEHE 748 28.5 68.6 865 30.5 65.9 1061 24,5 73.0 978 20.6 76.1 1111 17.1 80.0 1118 14.4 82.9
Hd&EZ 759 0.0 100.0 854 0.0 100.0 1065 0.0 100.0 941 0.0 100.0 1110 0.0 100.0 1104 0.0 100.0
R 305 0.0 100.0 319 0.0 100.0 411 0.0 100.0 327 0.0 100.0 368 0.0 100.0 403 0.0 100.0
FZswglz 754 0.0 100.0 850 0.0 100.0 1048 0.0 100.0 955 0.0 100.0 1090 0.0 100.0 1101 0.0 100.0
AR+ 788  69.0 27.4 887 70.1 25.8 1065 68.6 29.0 986 63.6 33.4 1121 64.0 33.8 1113 62.3 36.0
WAKEEE 725 46.9 49.5 825 49.7 47.9 999 46.3 51.3 933 38.6 59.7 1054 36.5 61.4 1043 35.8 62.5
LEFE 610 32,1 66.1 689 34,5 63.4 853 27.7 70.7 790 22.3 76.5 931 19.9 78.9 985 18.3 80.3
SR 756 20.8 78.7 846 22,1 77.5 1028 19.6 80.1 952 17.6 82.2 1084 14.5 85.4 1085 14.8 85.1
P 0 s
Fil 45 7 739 17.3 81.2 840 17.6 81.2 1011 12.1 86.2 943 9.1 89.7 109 5.6 92.9 109 4.5 94.0
s — R THE .
R 3 2014—2019 4 CARSS Jig i BLUH 43 B 19 MRSA X018 245 W) (1 it 25 3R 5 SUZeR (%)
Table 3 Antimicrobial resistance rates and susceptibility rates of MRSA isolated from pleural effusion, CARSS, 2014 — 2019 (%)
2014 4 2015 4F 2016 4F 2017 4F 2018 4F 2019 4
HLH Y
R S R S R S R S R S R S
B oK R B 24,7 67.5 22.6 68.8 14. 4 80. 4 15.0 82.5 - - - -
AR % 48. 1 48.5 48.6 47.8 40.5 57. 4 32.8 63.3 30.3 66. 2 21.9 75.3
Hi s 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
BERLT 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0  100.0 0.0 100.0
] 2 1 iz 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
ABE 84.2 11.7 85.3 9.4 81.2 14. 8 81. 4 16.3 79.7 17.1 81.7 16. 5
RN 67. 4 30.0 69. 3 28. 4 63. 4 35.6 56. 3 42,8 60.3 38.3 61.0 37.3
LI B 63. 1 34.2 61.6 36. 4 51.0 47.6 45.1 53.8 40. 1 58.6 34.0 64. 0
SO 23,3 76. 1 22.5 77.2 16. 1 83.9 18.0 81.7 14.5 85.5 12.6 87. 4
FI 45 - 35.9 61.6 36. 1 62.3 27.1 71.7 23.0 75.2 13.6 83. 4 10. 8 86. 2

T~ RoR T .

Table 4 Antimicrobial resistance rates and susceptibility rates of MSSA i

F4 20142019 4 CARSS g o BUR 43 B8 19 MSSA Xt 1 24 9 1 if 245 28 5 iU 3R (00)
solated from pleural effusion, CARSS, 2014 = 2019(%)

2014 4 2015 4F 2016 4F 2017 4¢ 2018 4F 2019 4
HLHZ Y

S R S R S R S R S R S
B oK R B 8.9 89. 1 6.9 91.2 0.6 97.7 1.4 97.9 - - - -
R % 13.8 83.6 17.6 78.8 12.5 84.5 13.9 82.9 10. 4 87.0 10. 4 86. 9
HkHE 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100.0 0.0 100.0
BERLT 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100.0 0.0 100.0
] 2 gk iz 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100.0 0.0 100.0
ABE 57.3 39. 4 59. 0 37.8 59. 4 39.4 53.2 43. 4 56. 1 42,3 51.6 46.7
RN 31.3 64.3 35.3 62.2 33.6 63. 4 28.8 69. 3 24,1 73. 4 22,1 76. 6
LI B 8.6 90. 3 14.3 83.5 10. 0 88.3 9.7 88.9 9.7 89. 2 9.6 89.2
BTN G 18,9 80.7 21.8 77.9 21.2 78.6 17.8 82.2 14.3 85.5 16. 2 83.7
FII 45 - 2.6 96.7 4.1 95. 0 0.9 97.0 1.7 97.5 1.7 97.6 1.1 98.3

T — RN IO - MSSA g FH A 74 Mg s 0 (0 4 2 BR A
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Antimicrobial susceptibility testing results of coagulase negative Staphylococcus isolated from pleural effusion,

CARSS, 2014 -2019
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2014 4 2015 4f 2016 4F 2017 4 2018 4F 2019 4

LA :igg R(%) SC(%) ﬁg R(%) SC(%) ggﬁ R(%) SC(%) ﬁg RC%) SC%) gg R(CY%) SC%) gg R(%) SCY%)
fik4c A 248 8.1 89.1 281 6.0 90.7 457 5.5 92.6 413 2.7 96.9 - - - - - -
PRRFEZ 1933 30.2 62.7 2052 28.3 65.3 2682 25.6 68.1 2855 22.6 70.6 3327 21.4 71.4 3735 18.3 74.5
HHd&EE 1982 0.0 100.0 2091 0.0 100.0 2698 0.0 100.0 2741 0.0 100.0 3336 0.0 100.0 3729 0.0 100.0
BEHR T 540 0.0 100.0 570 0.0 100.0 784 0.0 100.0 831 0.0 100.0 985 0.0 100.0 891 0.0 100.0
FIZsmeez 1879 0.0 100.0 2025 0.0 100.0 2633 0.0 100.0 2804 0.0 100.0 3263 0.0 100.0 3754 0.1 99.9
%% 1989 75.5 21.6 2144 76.5 21.1 2743 76.9 20.7 2928 74.6 23.2 3352 74.6 23.4 3759 74.4 24.1
AREZE 1830 36.4 59.5 2000 36.8 59.5 2514 35.8 60.9 2723 33.9 63.0 3148 33.5 63.6 3520 33.1 64.6
Visk =
W 1705 51.0 46.6 1849 49.9 47.8 2355 49.6 47.6 2500 47.3 49.8 3010 50.0 47.8 3471 50.1 47.9
EIOTHEME 1927 47.4 52,2 2079 47.6 52,0 2573 45.8 54,0 2762 43.8 56.0 3240 41.9 57.8 3634 40.2 59.7
P 130 e
45 1866 15.0 84.0 1969 16.2 82.9 2539 12.5 86.6 2787 12.3 86.9 3300 11.7 87.7 3710 10.9 88.4

e - RoRTEEE .

F 6 20142019 4F CARSS Jig Jis BURK 43 B 1) MRCNS X5t 18 24 497 1) it 25 2R 5 s (26)
Table 6 Antimicrobial resistance rates and susceptibility rates of MRCNS isolated from pleural effusion, CARSS, 2014 —2019 (%)
2014 4 2015 4 2016 4F 2017 4 2018 4 2019 4§
HLHZ Y
R S R S R S R S R S R S

1P/ N N 10.9 85.7 7.7 87.9 7.5 89.3 3.0 96. 3 - - - -
PON + 37.7 53.6 36. 1 56. 3 33.0 59. 3 29.7 61.9 27.9 63.0 23.8 67. 4
T E 0.0 100.0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100.0 0.0 100.0
BT 0.0 100.0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100.0 0.0 100.0
) 25 e 0.0 100.0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100.0 0.2 99.8
AR5 83.3 14.0 84.7 13.2 85. 4 12.7 83. 6 14.7 82. 6 15. 4 82.1 16. 6
RN+ 43.2 52.5 44,3 52,1 43.7 53.1 41.1 55. 4 40.3 56. 5 39.3 58. 1
AERI R 63.5 33.7 63.8 33.8 64.0 33.7 61.8 35.0 63.9 33.8 64.7 33.3
2B s 55,7 43.9 54,7 45.0 54, 4 45. 4 53.5 46.3 51.0 48.8 48.5 51.3
Fil 48 18.8 80. 2 20. 78. 4 15.8 83.0 15. 1 84.3 15.0 84.2 13.8 85. 4

e — RARTEHE .

R T 2014—2019 4 CARSS JIg I BUR 43 85 19 MSCNS X471 14 245 ) 1 T 24 2% 5 U ()

Table 7 Antimicrobial resistance rates and susceptibility rates of MSCNS isolated from pleural effusion, CARSS, 2014 = 2019 (%)

2014 4 2015 4¢ 2016 4F 2017 4¢ 2018 4¢ 2019 4
HLHZ Y

R S R S R S R S R S R S
[P/ N NS 1.4 97.3 2.9 96. 0 0.7 98.6 0.9 99. 1 - - - -
KRG E 5.9 92.2 7.6 89. 2 4.4 93.7 3.2 95. 0 2.4 95.7 2.9 94,7
HiGE 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
BEhT 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
) 25 e i 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
AR5 51.5 45.0 55. 0 41.8 52.8 44,6 50. 0 47.2 52,0 46. 1 52.9 45.3
kG R 16. 4 80. 1 17. 4 78.6 11.9 85.3 13. 4 85.2 14.2 84.3 14.0 84.6
AR R 9.8 89. 1 12.9 85. 1 9.0 87.8 9.8 88.9 9.8 88.7 9.6 88.6
5 s 22,3 77.3 29.1 70. 2 21.3 78.5 17. 4 82.6 16.0 83.9 16.3 83.7
FIAE 2.9 96. 1 4.5 94.9 1.8 98. 0 4.4 95. 1 2.1 97.7 2.4 97.0

TE e — RN TEE R - MSCNS iy Y 4 P bl SR S5 (5] 6 BH 1 4 4 2R 1R
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RN 2014 AEI 13, 400 FRER 2019 4R 06,9005 (ROMIUEIEPEIL T2 Bk . 1 3R i s X 0 B 254
XT3 R R 254 2014 4E 0y 2,306, 2019 AR RAGIN 2SR SLIL K 8.9,

HH TS 7 R B A B 5 0 L TR 2 3R 2014 4
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Table 8 Antimicrobial susceptibility testing results of Enterococcus faecalis isolated from pleural effusion, CARSS, 2014 — 2019

2014 4F 2015 4F 2016 4F 2017 4F 2018 4F 2019 4F

TR 3| 3| 3| &3l &3
B Co s B Ry s B Ry sy B Rewy scy B pey sy B

A K B R e gy ROD SO

SORPERR 328 13.4 86.6 348 10.1 89.9 404 8.7 91.3 416 6.0 94.0 474 8.0 92,0 509 6.9 93.1

Bk BE PR 244 32,0 67.2 273 31.1 68.5 329 35.9 63.8 318 30.8 68.6 377 36.1 63.9 443 35.9 64.1
KEH
ok R - - - - - - 203 28.1 71.9 212 25.0 75.0 263 22.4 77.6 258 26.0 74.0
HE

FhdE 343 2.3 96.8 361 1.7 97.0 403 0.0 98.8 441 0.2 99.5 489 1.4 98.4 517 0.0 99.6
BER T 115 1.7 96.5 111 0.9 99.1 140 0.7 97.9 143 0.0 100.0 164 1.2 98.2 191 0.5 99.0
FZSmefe 294 3.4 93,9 328 2.1 93.9 378 2.1 91.5 390 1.3 93.1 457 1.5 95.4 485 1.4 93.8
KIEHE 27 29.6 55.6 30 50.0 33.3 55 41.8 43.6 - - - - - - - - -
LEFEIPE 284 30.6 67.3 289 28.7 68.5 318 29.9 67.3 329 27.1 70.2 379 27.7 67.5 381 36.7 60.4

F 4 88 60.2 28.4 94 62.8 22.3 129 61.2 24.8 141 54.6 29.1 116 51.7 31.9 111 64.0 19.8

T~ RR T .

R 9 20142019 4 CARSS iy fias BRI 70 15 149 DR R T %0 47T B 285 40 1) 245 B0

Table 9 Antimicrobial susceptibility testing results of Enterococcus faecium isolated from pleural effusion, CARSS, 2014 — 2019

2014 4 2015 4E 2016 4E 2017 4E 2018 4 2019 4

TR wm 3| 3 3| L &
B e s B oo sy B ooy sy B Ry sy B Revy sy B Revy sou

SRR 453 86.1 13.9 552 88.0 12.0 641 88.8 11.2 572 88.3 11.7 717 87.0 13.0 894 89.5 10.5

Bk BE PR 329 50.5 48.6 448 54.5 44.6 510 48.8 50.2 461 51.0 47.9 606 46.7 53.3 785 47.6 52.1
KER
ok BB - - - - - - 358 41.9 58.1 324 45.4 54.6 440 35,
HE
FikidEz 454 2.2 97.1 554 3.6 96.0 639 2.5 97.2 581 2.6 97.1 735 2.0 97.7 899 1.1 98.8

64.5 471 37.2 62.8

&)}

BEPT 184 2.7 97.3 186 1.6 97.3 198 3.5 96.5 176 2.3 97.2 224 0.4 99.1 329 1.2 98.5
FlZsmez 409 1.0 96.6 529 0.8 97.4 621 0.6 97.4 565 0.7 97.0 707 0.1 98.4 877 0.5 98.2
KIEHZE 42 33.3 52.4 45 48,9 44.4 62 35.5 54.8 - - - - - - - - -

LEFEIE 377 85.1 11.7 472 87.7 8.1 542 86.0 9.4 469 87.0 9.6 609 84.2 11.5 703 85.2 10.4

] 4 - 121 70.2 19.0 141 73.8 17.7 185 71.9 24.9 135 73.3 21.5 161 72.0 21.7 167 75.4 15.6

T — o,

2.2.3 HEEE 6 48]l R BEBK X R ~94, 1% 5 XF 2 SRR TP B A TR 25 2R 2015 4FE i . ik
255 1.1 % ~7. 6% ;s 55 =40k B &K A i 24 8.7 Y0 s A & B Ty B 2 ) A e g T 2 A il G i
FR S5 AU ~18. 2% s WL E W 2% K 87. 1% R . W10,
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Table 10  Antimicrobial susceptibility testing results of Streptococcus pneumoniae isolated from pleural effusion, CARSS, 2014 — 2019
2014 4 2015 4 2016 4 2017 4 2018 4E 2019 4
PHER B oo B qon o B po s B g s B g s B g g
HREL HREL HREL HREL HREL HREL

HHEG 66 7.6 78.8 47 6.4 78.7 87 1.1 85.1 70 5.7 87.1 112 1.8 89.3 108 5.6 89.8
Sk 0 fh # 66 15.2 75.8 44 18.2 70.5 80 8.8 83.8 62 14.5 79.0 88 6.8 81.8 97 7.2 87.6
Sk 1 1€ i 95 11.6 78.9 61 11.5 78.7 91 8.8 80.2 74 12,2 78.4 73 6.8 83.6 78 5.1 89.7
TiER 145 0.0 100.0 98 0.0 100.0 155 0.0 100.0 116 0.0 100.0 143 0.0 100.0 145 0.0 100.0
T 2 WA i - - - - - - 135 0.0 100.0 95 0.0 100.0 130 0.0 100.0 127 0.0 100.0
aEFR 147 87.1 8.8 100  88.0 7.0 150 87.3 9.3 102 90.2 9.8 141 90.1 9.9 135 94.1 4.4
WMEZ 97 83.5 13.4 63 88.9 7.9 91 90.1 9.9 56 75.0 21.4 83 80.7 18.1 79 83.5 15.2
EEFEIPAE 139 3.6 95.0 92 8.7 90.2 146 4.1 94.5 112 3.6 94.6 139 6.5 92.1 137 5.8 93.4
TG R 80 1.2 96.2 - - - 82 4.9  95.1 65 0.0 98.5 79 1.3 97.5 92 2.2 96.7
52 7 itk i 132 55.3 31.8 80 68.8 26.2 139 66.2 21.6 94 54.3 29.8 120 56.7 30.8 126 53.2 34.9
P 130 e

T - FR R
2.2.4 AW EAEE  RIFHEAEXE kA
PR 2R I 25 384 6 AF )T BN B S BH VA 1 A %
Sk AE g kAR RS L AE SR YD R S T e P e
() BB 5 T R T A TR s KM 35 A TR S I 48 o B A1
TR T S 6L i /47 B4 4H R R v PG A/ il sk B 7E 6 4 ]
ATHER AR 35 16 1 o K 35 A % s i T 2K © A [R) 1Y
HUBRRAE 37. 6% ~47. 1% AR Tl & 5 % 1A 13 . B
WIAFFR . X T T 55 0 B P0E R R R A A 1
O R R A S B A B RN B I A B Al B A

4535 (%)

iy
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Figure 1
patients, CARSS, 2014 —2019
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Changes in carbapenem resistance of Escherichia coli and Klebsiella pneumoniae isolated from all specimens of
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Figure 2 Changes in carbapenem resistance of Enterobacteriales isolated from pleural effusion of patients, CARSS, 2014 — 2019
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Table 11 Antimicrobial susceptibility testing results of Escherichia coli isolated from pleural effusion, CARSS, 2014 — 2019

2014 & 2015 4 2016 4 2017 4 2018 4 2019 4

TR 25 g 4o 3l 4o 3l & o 4
il R(%) S(%) Kl R(%) S(%) Kl R(%) S(%) Kl R(%) S(%) Kl R(%) S(%) a3l

b Hese b b Hose pegg RO SOD

wl

FORPEA 1098 88.9 8.8 1135 87.2 11.3 1341 86.9 12.1 1108 87. 11.7 1183 87.7 11.5 980 88.3 10.5

AEVIRk/ 848 55.0 21.8 900 56.7 22.8
&7 L 4H
RPLPEAR/ 1117
fily g L 46

LfanksE 495 70.5 27.3 509 66.4 30.8 658 65.3 31.3 507 63.5 33.7 616 62.0 36.2 697 59.8 37.7
Sk 16 b g

Sk 76 il A2 809 69.5 30.2 846  63.4 36.2 957 63.8 36.1 920 57.6 42.1 1010 60.7 38.7 924  60.5 39.0

015 53.7 26.9 933 48.4 30.2 987 51.5 26.3 804 51.2 27.2

w
S}

89.1 1151

&}
e

88.5 1402 7.2 89.3

263 4.1 90.1 1278 6.3 89.6 1128 7.0 89.3

070 34.0 60.5 1060 34.1 62.6 1245 33.2 60.9

079 28.4 66.5

176 30.4 64.7 1059 28.8 66.7

Sk 16 E Ji5 370 68.4 30.5 352 66.8 31.5 417 64.5 34.3 326 60.1 38.3 405 57.3 42.0 360 57.2 41.9

Sk ffo it i 998 33.8 52.5
SKAIURER/ 381 11.3 73.8 365 10.7 74.8 493 10.8 74.0 336 7.7 75.6 468 7.
fre

SkAapE T 472 19.5 72.2 456 18.9 74.1 687 19.1 73.7 453 16.1 76.8 445 15.1 74.6 475 11.6 81.7

A
531
o
)
)
=

.9 56,2 1215 32,5 54.8

—_

196 26.0 63.0 1217 30.5 59.6 098 26.7 62.6

77.8 594 9.3 80.3

&3}

Ul
o
~

96.7 1132 2.8 96.6

w1

W R 11

EP 622 1.4 98.4 659 2.3 96.7 895 2.8 97,3 733 1.0 98.9 790 2.8 97,3 736 2.2 97.7

97.8 1177 1.6 97.9 405 2.1 97.1 1284 1.9 97.1 1282 2.

JE At £ 7 472 1.5 96.8 487 1.4 98.2 539 1.7 97.8 546 1.3 98.4 - - - - - -

—_

FkfE 1165 4.8 93.9 163 5.6 93.3 1388 4.5 94.2 1245 3.4 95.8 1245 3.5 96.1 1136 3.1 96.4

RKEZRE 1135 49.6 49.3 1171 53.2 46.0 1438 48.9

Ul
o

245 42,2 56.9 1209 44.0 55.2 989 43.3 55.3

—_
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—_
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—_
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Table 12 Antimicrobial susceptibility testing results of Klebsiella pneumoniae isolated from pleural effusion, CARSS, 2014 — 2019

2014 4 2015 4 2016 4 2017 4 2018 4 2019 4

TR 3 3 3| &3l o~
Bl coo soe B pon son B pon son B po s B poyy sy B

Hese Hese Hese b b prag RO SO

FARVEH/ 545 42,0 50.3 607 42.7 47.9 681 44.5 48.5 583  38.3 52.0 720 38.8 54.9 707 36.9 55.9
s

RPLPGAK/ 732 13.9 82.2 806 14.5 80.9 962  20.1 75.4 816 15.1 82.1 1006 18.6 76.6 1034 17.6 79.6
flb e 2L 3L

SkfankaE 371 44,7 52.3 394 42,1 53.6 456  45.4 50.9 389 40.6

ul
w1
W

526 44.3

ul
|5

616  36.5 59.4
Skfaflne 728 26.0 71.0 757 24.8 71.6 888 31.6 65.4 747 23.4 74.3 899 28.1 68.9 951 24.7 74.4
Sefdh#s 574 40.8 58.7 612 38.2 61.3 679 41.8 57.9 603  35.3 064.2 825 37.9 61.6 821 35.0 65.0

SkfmElls 225 44.0 52.9 254 41.7 54.3 315 41.3 54.9 251 36.7 58.6 287 44.3 55.4 308 36.7 63.3

w
=

kMl 635 24,9 68. 21.7 71.0 902 26.8 65.9 793 23.2 71.6 962 26.2 69.2 1012 23.9 72.6

SKAIURER/ 294 18.0 71.4 331 17.8 70.1 399 22.8 69.7 270  21.1 70.0 405 22.5 69.4 552 18.7 74.8
Fgak:El

kP T 322 18.0 76.7 380 23.4 72.9 445 25,6 71.9 335 26.6 70.1 360  26.7 71.4 452 24,6 71.9
WhERER 757 9.9 88.4 823 10.7 86.0 984 15.7 82.3 838 11.5 86.4

—_

007 14.1 84.9

—_

024 13.5 85.7
BB 435 9.9 89.9 478 10.3 89.1 597 17.1 82.4 502 12.4 86.3 615 15.4 84.1 656 15.1 84.8

JEAh RS 304 9.9 89.1 326 7.1 92,9 375 11.2 88.8 325 5.2 94.5 - - = = - -

w
®
o]
(93]
o
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o
©°

Fik-RE 766 9.7 89.9 815 9.3 90.2 974 12.6 86.9 817 10.4 89.5 993 11.% 90. 1
PER#EZ 755 28.1 71.3 804 26.1 72.9 980 31.4 68.0 842 26.0 73.5 945 24.8 74.5 875 22.1 76.8
FEGIPE 738 2005 76.0 785 21.0 75.8 943 26.9 71.0 813 22.1 75.8 1001 25.4 71.8 1024 22.8 74.1
KN E 742 23.5 72.2 791 24.3 71.0 953 29.5 67.2 801 24,2 72.7 908 29.2 67.5 841 26.3 70.7

WM 719 38.2 61.6 774 341 65.6 944 33.1 66.7 808 31.8 67.9 986 33.6 66.3 971 33.9 65.9
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Table 13 Antimicrobial susceptibility testing results of Enterobacter cloacae isolated from pleural effusion, CARSS, 2014 — 2019

2014 4 2015 4 2016 4 2017 4 2018 4 2019 4

N T 3l 3l 3l & 3l
B e s B Ry sy B oy sy B Ry sy B Rey sy B

PR 3 e B e oy R(%) S(%)

WRHIPEHR/ 255 13.3 76.1 248 12.1 78.2 311 13.5 76.5 273 16.1 72.2 360 16.4 71.9 345 17.4 69.9
il e 2L 3H

Skffaflne 250 39.2 58.4 239 34.7 63.2 291 42.6 54.6 258 37.6 60.5 343 36.4 61.8 343 37.3 61.5

Scfa Ay 191 53.9 42.4 173 47.4

w
(8
9]

41.9 57.1 190 44,7 54.2 282 41.8 55.7 263 47.1 51.7
K 1 g 89 50.6 42.7 93 41.9 49.5 106 51.9 45.3 85 48.2 47.1 104  45.2 50.0 88 45.5 53.4

Skfanths 2200 20.9  68.6 212 15.1 75.5 273 19.4 71.4 255 20.0 71.8 335 20.6 72.8 358  19.6 72.3

SLAIUREI/ 88 18.2 70.5 81 14.8 71.6 124 19.4 69.4 99 21.2 67.7 136 13.2 77.9 180 18.3 71.7
& I

Wi 266 6.0 89.8 256 3.9 94.1 314 6.1 89.8 285 9.5 84.6 366 9.8 87.7 367 9.3 88.8

EP R 152 4.6 95.4 158 5.7 94.3 198 6.6 91.4 185 10.8 88.6 225 8.4 90.2 232 9.5 89.2
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Pk E 258 5.8 93.4 245 3.7 95.1 312 4.8 93.3 279 3.6 95.3 358 2.0 96.4 363 1.9 97.8
RKFZE 255 17.3 77.3 252 15,9 80.2 322 19.3 77.6 285 19.6 76.1 340 14.7 80.9 296 14.9 82.1
FAEFRIPE 251 13.5 82,9 243 10.3 85.6 309 14.2 81.9 271 10.0 86.3 359 12.3 84.1 359 18.1 78.8
HWHE 246 19.1 76.4 249 14.1 81.9 309 16.8 80.3 270 14.1 81.1 333 15.0 79.3 295  20.7 75.9

85 Wik 233 37.3 62.7 236 29.7 70.3 314 32.8 67.2 266 27.1 72.9 350  30.3 69.7 339 28.9 71.1
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Table 14 Antimicrobial susceptibility testing results of Pseudomonas aeruginosa isolated from pleural effusion, CARSS, 2014 — 2019

+ 165 -

TSt 24 2R B 0 5 T ) 2 1B B M T o A B P M T
S AT L 2 2F AR R O X R B 25
i 245 1% 00 WL 14~16.

2014 4 2015 4f 2016 4F 2017 4 2018 4 2019 4

RRED g R(%) S(Y%) ki R(%) S(Y%) ki R(%) S(Y) ke R(%) S(Y) o R(%) SC%) i RCY%) SCY%)
WRHIPGAR 588  23.5 63.8 - - - 651 23.2 63.4 431 20.0 66.4 404 19.1 70.8 374 20.1 68.4
WRBLPEAR/ 750  13.5 67.9 699 14,3 70.4 797 15.2 68.3 575 13.4 72.9 676 13.6 72.2 713 14.4 75.2
b 4 £ 3

SA@flnE 752 19.4 745 691 19.1 73.4 800 20.5 73.0 573 18.8 74.0 655 17.6 76.0 698 18.6 74.9
SLAankfs 770 17.1 745 711 16.9 74.4 821 18.1 71.7 590 16.9 75.8 687 13.2 77.9 735 13.6 76.3
KTOURE /- - - - - - 341 18.2 65.7 202 18.3 67.8 239 15.5 70.7 337 17.5 67.1
& MIH

2 i 536 28.0 52.2 463 28.3 53.1 494  26.7 57.3 319 26.0 57.4 402 23.1 60.2 430 28.8 52.6
Vs 733 27.6 66.7 684 28.1 66.7 799 32.0 62.5 583 24.4 64.3 690 23.9 68.4 727 23.0 68.4
EBREW 508 23.6 69.7 517 24.6 69.8 617 26.6 66.5 427 25.1 70.5 535 18.1 75.7 582 21.0 74.9
FikRE 749 10.1 87.6 698 8.3 88.3 807 9.0 87.9 577 7.5 90.8 688 4.9 93.3 720 6.3 91.9
FREZE 740 16.8 80.4 700 16.1 80.4 792 15.7 80.1 561 11.6 84.7 592 10.3 87.2 550 8.5 86.5
AW E 732 19.7 73.6 687 18.2 77.3 777 21.6 72.2 569 13.4 79.3 662 13.4 79.8 716 15.5 75.7
WHRYE 732 19.3 74.2 682 20.2 75.4 785 20.4 71.0 569 13.2 78.0 676 13.9 80.2 714 15.3 79.0
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Table 15 Antimicrobial susceptibility testing results of Acinetobacter baumannii isolated from pleural effusion, CARSS, 2014 — 2019

2014 4 2015 4 2016 4 2017 4 2018 4 2019 4

LA ﬁg R(%) S(Y%) ggﬂ; R(%) S(Y) ggﬂi R(%) S(Y) gg R(%) S(Y) gg R(%) SC%) ﬁg R(Y%) SCY%)
SOEVEM/ 495 69.1 23.6 514 67.1 26.3 502 66.7 26.5 353 58.4 39.1 423 55.6 41.4 472 53.6 43.2
g ek

WRBLPEAR/ 651  70.5 24.3 656 69.7 24.1 617 71.6 23.8 282 52,5 42.9 387 56.3 38.8 505 57.4 38.8
Aty s EEL 3H

SLAfE 675 74.8 20.9 683 73.2 22.0 688 70.5 24.7 473 56.2 35.9 568 56.7 38.4 656 54.1 40.7
SkfmLls 753 75.0 21.5 773 74.4 22.8 802 72.8 23.8 545 56.1 40.9 654 57.0 40.4 733 53.3 42.7
SLIOUREA/ 334 47.6 30.5 336 43.5 33.3 422 42,9 37.2 234 38.9 47.4 307 41.4 45.6 419 38.4 47.5
#F e

WRERERS 701 73.2 25.2 721 71.3 27.5 = = = 539 53.8 44.9 637 55.6 43.8 717 54.3 45.0
LW 385 76.4 21.8 407 70.8 26.5 411 68.1 30.2 308 51.6 47.7 376 57.2 42.3 444 55.0 43.9
fik4 A 493 59.8 35.9 483 55.7 41.0 520 50.4 46.9 339 44,5 54.0 402 46.3 52.5 475 41.3 56.4
PR#EZE 725 71.7 25.9 753 68.5 28.4 789 67.6 29.9 557 51.7 45.2 586 53.4 42,8 558 53.2 43.9
KIEHZE 274 27.7 47.4 251 26.7 52.2 301 27.6 52.2 224 21.9 61.2 268 22.8 55.2 325 16.0 62.2
EEEIE 710 53.1 27.0 738 54,1 28.2 784 54,3 27.9 562 41.3 45.0 647 46.1 41.9 725 41.2 46.1
WHRYE 729 75.3 23.5 756 73.7 24.7 777 74.4 24.6 538 56.5 42.2 649 59.2 39.6 687 56.5 42.1
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Table 16 Antimicrobial susceptibility testing results of Stenotrophomonas maltophilia isolated from pleural effusion, CARSS,

2014 - 2019
2014 4¢ 2015 4¢ 2016 4¢ 2017 4¢ 2018 4F 2019 4¢
LA ﬁg R(%) S(Y%) ﬁg R(%) S(Y%) ﬁg R(%) S(Y) ggﬁ R(%) SCY) ﬁg R(%) S ﬁ;ﬂg R(%) S
R/ 43 30.2 23.3 41 34,1 39.0 9 66.7 11.1 47 29.8 38.3 - - - 39 25.6 46.2
o P4 R
kg 125 35.2 32,0 115 48.7 33.9 61 14.8 77.0 135 52.6 40.7 129 40.3 50.4 147 44.2 46.3
LA 207 10.6 84.5 208 11.5 82.7 48 29.2 64.6 243 14.8 80.2 286 13.3 79.7 337 13.4 79.8
KiEHZ 128 0.0 93.0 116 1.7 92.2 24 4.2 79.2 147 4.8 92.5 174 1.7 95.4 243 2.5 93.4
AHEE 37 18.9 45.9 36 13.9 58.3 15 40.0 40.0 58 22.4 51.7 56 32,1 44.6 65 32.3 40.0
HAmEM 219 13.7 86.3 212 9.9 89.6 59 10.2 89.8 253 11.5 86.6 297 11.1 88.2 319 9.1 90.3
ST e
T — RN TOEE .
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