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[Abstract] Objective To understand the distribution and antimicrobial resistance changes of bacteria isolated from
pleural and peritoneal effusion in Hunan Province, and provide reference for correct clinical diagnosis and rational
antimicrobial use. Methods Data reported by member units of Hunan Provincial Antimicrobial Resistance Survei-
llance System from 2012 to 2021 were collected. Bacteria antimicrobial resistance surveillance method was imple-
mented according to technical scheme of China Antimicrobial Resistance Surveillance System (CARSS), and WHO-
NET 5. 6 software was used to analyze the data of bacteria isolated from pleural and peritoneal effusion as well as
antimicrobial susceptibility testing results. Results From 2012 to 2021, a total of 28 934 bacterial strains were iso-
lated from specimens of pleural and peritoneal effusions from member units of Hunan Provincial Antimicrobial Re-
sistance Surveillance System, with 5 752 strains from pleural effusion and 23 182 from peritoneal effusion. The top
five bacteria isolated from pleural effusion were Escherichia coli (n =907, 15.8%), Staphylococcus aureus (n =
535, 9.3%), Klebsiella pneumoniae (n=369, 6.4%), Staphylococcus epidermidis (n=452, 7.9%), and Staphy
lococcus haemolyticus (n =285, 5. 0%). The detection rate of methicillin-resistant Sta phylococcus aureus (MR-
SA) from pleural effusion was 24.3% —39.2%, and that of methicillin-resistant coagulase negative Staphylococcus
(MRCNS) was 58.8% —77.1%. The top five bacteria isolated from peritoneal effusion were Escherichia coli (n=
8 264, 35.6%), Klebsiella pneumoniae (n=2 074, 9.0%) , Enterococcus faecium (n=1 458, 6.3%), Staphylo-
coccus epidermidis (n =1 383, 6.0%), and Pseudomonas aeruginosa (n=1 152, 5.0%). The detection rate of
MRSA from peritoneal effusion was 22. 1% —52. 4% , which presented a decreasing trend (P =0.004). The detec-
tion rate of MRCNS was 60. 4% — 79.4%. The resistance rates of Enterobacterales from peritoneal effusion to ce-
fazolin, cefuroxime, ceftriaxone and cefepime all showed decreasing trends (all P<C0. 05). Vancomycin-, linezo-
lid-, and teicoplanin-resistant Sta phylococcus strains were not found in pleural and peritoneal effusions. The resis-
tance rates of Enterococcus faecium to most tested antimicrobial agents were higher than those of Enterococcus fae-
calis. The resistance rates of Enterobacterales to imipenem and meropenem were <<8.5%. The resistance rates of
non-fermentative Gram-negative bacilli to imipenem and meropenem were <<43.3%. Conclusion The data structure
of Hunan Antimicrobial Resistance Surveillance System for pleural and peritoneal effusions from 2012 to 2021 is
relatively complete. The constituent and antimicrobial susceptibility of isolated pathogenic bacteria vary in different
years.
[Key words| bacteria; antimicrobial agent; antimicrobial resistance; pleural effusion; peritoneal effusion; Hunan
Provincial Antimicrobial Resistance Surveillance System; antimicrobial susceptibility testing; survei-

llance
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Figure 1 Constituent of Gram-positive and Gram-negative bacteria from pleural effusion, Hunan Provincial Antimicrobial Re-

sistance Surveillance System, 2012 — 2021
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Figure 2 Constituent of Gram-positive and Gram-negative bacteria {from peritoneal effusion, Hunan Provincial Antimicrobial

Resistance Surveillance System, 2012 — 2021
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Table 1  Constituent of isolated bacteria from pleural effusion, Hunan Provincial Antimicrobial Resistance Surveillance
System, 2012 — 2021

o 2012—2013 4F 2014—2015 4¢ 2016—2017 4F 2018—2019 4¢ 2020—2021 4F

HH MRE R () HRBC R (V6) W& MR (%) HRBC MR (V6) MREC M (o)
EEXEME 197 44.8 413 48. 4 562 46. 8 748 50.9 1027 57.4
& O A R T 43 9.8 71 8.3 109 9.1 152 10.3 160 8.9
AR A 29 6.6 62 7.3 92 7.7 115 7.8 154 8.6
V5 I 7 24 BR A 26 5.9 43 5.0 50 4.1 65 4.4 101 5.7
FR 7 BR T 21 4.8 36 4.2 45 3.7 51 3.5 97 5.4
FE i BR 16 3.6 29 3.4 44 3.7 39 2.7 46 2.6
Al o 22 BH A B 62 14.1 172 20.2 222 18.5 326 22.2 469 26.2
FEHEER 243 55.2 440 51.6 639 53.2 722 49.1 761 42. 6
Kip¥sHE 90 20.5 151 17.7 253 21.1 246 16.7 167 9.4
i & v A 27 6.1 54 6.3 74 6.2 100 6.8 114 6.4
Afi] 23 A 2R 26 5.9 41 4.8 52 4.3 49 3.3 86 4.8
B & iz AT 15 3.4 24 2.8 20 1.7 42 2.9 45 2.5
58 R B 14 3.2 44 5.2 58 4.8 53 3.6 81 4.5
oAt 22 [ P 71 16. 1 126 14. 8 182 15.2 232 15.8 268 15.0
ait 440 100 853 100 1201 100 1471 100 1788 100
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Table 2
System, 2012 — 2021

Constituent of isolated bacteria from peritoneal effusion, Hunan Provincial Antimicrobial Resistance Surveillance

2012—2013 4 2014—2015 4F

2016—2017 4F 2018—2019 4 2020—2021 4

.

. MREC MRS BREC MR BB MURIECOO BB ML B MO0
Ei:N | 562 31.6 1156 33.6 1610 32.0 2143 35.7 2 567 37.0
B Bk 112 6.3 276 8.0 297 5.9 361 6.0 412 5.9
W AR 88 5.0 203 5.9 289 5.7 412 6.9 391 5.6
Ze BRI 95 5.3 184 5.3 226 4.5 222 3.7 222 3.2
& 00,7 %5 BR 58 3.3 129 3.8 190 3.8 225 3.7 255 3.7
VAR 1ML 2 Bk 44 2.5 103 3.0 135 2.7 192 3.2 173 2.5
o2 B 165 9.3 261 7.6 473 9.4 731 12.2 1114 16. 1
Y] 1214 68. 4 2283 66. 4 3417 68.0 3853 64.3 4 377 63.0
Kl 2 7 683 38.5 1289 37.5 1921 38.2 2109 35.2 2 262 32.6
Jili 4 5 B A1 B 136 7.7 284 8.2 444 8.8 584 9.7 626 9.0
Y 5 A B T 86 4.8 147 4.3 225 4.5 288 4.8 406 5.8
1960 2 R By AT 55 3.1 156 4.5 129 2.6 171 2.9 216 3.1
A 3% i 141 29 1.6 61 1.8 100 2.0 112 1.9 149 2.2
Al 5 2 B 1 225 12.7 346 10. 1 598 1.9 589 9.8 718 10.3
&it 1776 100 3439 100 5027 100 5996 100 6 944 100
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Table 3 Antimicrobial susceptibility testing results of Staphylococcus aureus isolated from pleural effusion, Hunan Provincial

Antimicrobial Resistance Surveillance System, 2012 — 2021

2012—2013 4 20142015 4¢

2016—2017 4

2018—2019 4 2020—2021 4

WEAY  mw RS W R S KW R S KW R S BW R S 7 P
HE ) % BB 0 (% BB ) o BB D ) BB ) (D)
HHZEG 39 89.7  10.3 70 92,9 7.1 105 943 5.7 136 89.0  11.0 144 94,4 5.6 0.030  0.931
TG R 39 308 69.2 70 314 68.6 106 37.7 62.3 135 29.6  70.4 156 28.2 71.8 —0.024 0.531
PkEZ 36 16.7  80.5 70 12,9 82,9 108 27.8 72.2 143 17.5 77.6 155 7.1  91.6 =0.080  0.050
Tl GE 33 0 100 69 0 100 107 0 100 144 0 100 159 0 100 / /
BT - - - 69 0 100 69 0 100 79 0 100 80 0 100 /
] 25 W iz 32 0 100 63 0 100 103 0 100 143 0 100 157 0 100 / /
AHE 41 610 31,7 68 50.0 39.7 100  68.0 28.0 150 55.3 42,7 157 47.1 49.7 -0.035  0.327
WS E 41 415 53.6 67 23.9 65.7 106 37.7 52.8 137 33.6  65.0 152 23.7 69.7 -0.048 0.223
TERRD R - - - 38 23,7 63.2 74230 74.3 111 13.5 847 146 15.8 82,9 —0.095 0.041
TR 36 44.4  55.6 66  13.6  86.4 101 16.8 83.2 116 9.5 90.5 137 8.8 91.2 -0.163 <0.001
45 39 15.4  79.5 70 15.7  81.4 107 12.1 87.9 148 7.4 91,9 158 5.1 92,4 -0.117  0.005
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Table 4 Antimicrobial susceptibility testing results of coagulase negative Sta phylococcus isolated from pleural effusion, Hunan

Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021

2012—2013 4 2014—2015 4 2016—2017 4 2018—2019 4§ 2020—2021 4f
WEAY gw RS KW R S KW R S KW R S RW R S 7 .
Wi (% (%) WE (%) (%) e (% (%) WE (%) (%) WE (%) (%)
HEEZG 59 88.1 11.9 134 858 142 333 92,5 7.5 543 92.6 7.4 532 90.8 9.2 0.004 0.814
G AR 58 75.9 24,1 133 63.2  36.1 330 71.8 27.9 565  76.5 23.5 562 72,4 27.6  0.008 0.654
PkEE 57 35.1 544 131 28.2 57.3 343  26.5 65.3 599 28.5 61.8 592 221 69.3 -0.038  0.079
&z 57 0 98.2 135 0 100 339 0 100 597 0 100 593 0 100 / /
BEAT - - - 41 0 95.1 77 0 100 185 0 100 268 0 100
I 2 s fiz 52 0 96.2 114 0 100 330 0 100 566 0 100 601 0 100 / /
AR ¥ 3 59 76,3 16.9 130 72,3 23.1 343 70.0 25.9 602 68.3 29.2 593 68.8 30.0 —0.010 0.601
TG Z 58 37.9 53,4 134 37.3  59.0 343 29.2 68.8 575 28,0 70.4 566 24.4 742 -0.054 0.013
FARY A 50 60.0  26.0 96 42.7 35.4 286 52.1 44.4 495 57.4 39.8 527 55.0 41.2  0.014 0.514
ST EME 55 49.1  50.9 128  46.1 53.9 342 41.5 58.2 576 43.1 56.9 591 40.4 59.6 -0.017  0.392
AT 59 27.1  69.5 134 22,4  76.9 343 14.0 85.7 599 11.9 87.3 592 13.3 86.1 -0.061 0.007
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Figure 3 Changing trend of detection rates of MRSA and MRCNS from pleural effusion, Hunan Provincial Antimicrobial Re-

sistance Surveillance System, 2012 — 2021
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Table 5 Antimicrobial susceptibility testing results of Enterobacterales isolated from pleural effusion, Hunan Provincial Anti-

microbial Resistance Surveillance System, 2012 — 2021

RN 68 86.8 11.8 129 65.9 13.2 240 86.3 9.6 230 82.2 8.7 18 69.5 10.2  —0.006  0.809

WRAIPG AR/ 121 9.1 81.8 251 10.8 81.7 371 10.0 86.5 423 10,9 86.1 360 13.9  81.4 0.034  0.156

PSS 89 53.9 6.7 169 35.5 30.8 278 51.1 39.6 301 46.2 46.2 258 41.5 46.9  -0.012  0.630

3 0 iy 95  58.9 31.6 201 44.8 39.3 322 52.8 43.8 362 45,9 53.3 267 44,9 547  -0.026  0.270

3 e s 121 39.7 11.6 253 22,5 29.6 374 32,1 34,0 424 28,5 59.2 362 240 58.6  -0.033  0.146

2 M 113 55.8  31.0 200 39.0 45.5 301 40.2 53.2 197 28.9 63.5 254 26.4 66,1 —0.100 <0.001

EW K 50 0 28.0 145 6.2 85.6 282 4.3 89.0 311 2.9 96.1 247 8.5 90.3 0.052  0.084

B ok B 121 3.3 942 244 45 92,6 378 5.3 92.3 424 3.5 95.3 376 5.3 94.1 0.011  0.656

LR 94 17.0 59.6 196 27.0 58.7 279 27.6 58.4 161 11.2 67.7 202 9.4 67.8 —0.105 <0.001

5 e T 123 59.3 407 245 43.3 49.0 346 48.6 51.2 387 47.0 53.0 313 40.3 59.7 -0.034 0.122
T = BRI T R30S Tt 25 Sk A7 R A 8

0.0 —— T

—— ki
kAl
Sk fnt s

79.7
80.0

70.0
60.0
50.0

40.0

i 245 % (%)

30.0

20.0

242 239

 ;
)
=
o

10.0

0 1 1 1 1 1 1 1 1 1 J
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
A

420122021 473 g A8 40 T T 24 00 190 i s AR 23 8 I A T A T X Sk A B LA R 2 R R A
Figure 4 Changing trend of resistance rates to major cephalosporins of Enterobacterales isolated from pleural effusion, Hunan

Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021
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Figure 5 Changing trend of resistance rates to carbapenems of Enterobacterales isolated from pleural effusion, Hunan Provin-

cial Antimicrobial Resistance Surveillance System, 2015 — 2021
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Table 6 Antimicrobial susceptibility testing results of non-fermentative Gram-negative bacilli isolated from pleural effusion,

Hunan Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021

2012—2013 4 2014—2015 4

2016—2017 4

2018—2019 4 2020—2021 4

LERY B®W R S RW R S KW R S KW R S KW R S £ P
Wi () (0 BB D () KB 0 (D) BB D () BB (%) (D)
R 3L 74 Ak - - - 51 43,1 43.1 43 30,2 65.1 29 27.6 69.0 46 19.6 63.0 -0.114  0.068
WRELVG AR /MBI 62 25.8  66.1 130 23.8 61.5 141 19.9 65.2 190 31.6 59.5 274 37.2 55.5 0.077  0.013
S 1t BE 72 40.3 51.4 136 33.8 50.7 182 37.9 49.5 217 45,6 442 304 46.7 45.7 0.045  0.107
Sk 1 g 5 71 39.4 42,3 139 43.2 44,6 190 41.1 47.4 220 43.6 42.3 294 40.8 45.6 0 0.993
i 18 27.8 66.7 60 43.3 41.7 87 37.9 57.5 81 33.3 63.0 135 40.7 57.0 0.008  0.852
EBHE 43 349 140 90 36.7 344 85 25,9 62.4 134 31.3 545 242 41.7 52.1 0.035  0.319
B oK AL 68 17.6 70.6 126 27.8 69.0 161 24,8 72.0 189 32,8 65.1 245 257 71.4 0.025  0.423
KREZ 30 16.7 56.7 85 36.5 58.8 109 29.4 68.8 80 36.3 58.8 94 19.1 77.7 —0.034 0.440
LHEE - - - 73 31.5  65.8 88  26.1 71.6 74 25.7 70.3 138 24.6 67.4 —0.034 0.446
KD E 69 348 31.9 135 42,2 29.6 169 47.9 39.1 181 50.8 34.8 275 46.9 41.5 0.031  0.277
KRR E 68 235 45.6 130 31.5 42,3 194 32,5 45.9 233 33,9 43.8 315 359 49.8 0.028  0.187
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Table 7 Antimicrobial susceptibility testing results of Staphylococcus aureus isolated from peritoneal effusion, Hunan Provin-

cial Antimicrobial Resistance Surveillance System, 2012 — 2021

20122013 4F 20142015 4F 2016—2017 4F 20182019 4F 20202021 4F
BWAY ww RS WW R S BW R S ®W R S @W R S 7 P
B (0 (% HE D () B O (D BB D (D) B D (%)

HEEG 54 94,4 5.6 124 95.2 4.8 184 89.7 10.3 206 90.8 9.2 270 90.4 9.6 -0.007 0.767
24 e 75 R 535 509 49.1 115 37.4 62.6 182 27.5 72.5 213 25.4 746 273 245 75.5 —0.087 0.004
KkEE 55 273 61.8 120 22,5 73.3 183 13.7 82.5 221 10.4 86.9 283 7.4 91.2 —0.144 <0.001
Tl EE 52 0 100 1M 0 100 182 0 100 21 0 100 280 0 100 / /
BELRT - - - 43 0 100 47 0 100 94 0 100 116 0 100 / /
75 e e 45 0 100 13 0 100 173 0 100 2140 100 280 0 100 / /
AR & 3 56 62.5 321 111 50.5 38.7 182 51.1 48.4 223 52,0 46.2 284 447 52.8 -0.035 0.213
WREE 56 53.6 42,9 118 36.4 61.0 184  32.6 64.1 212 31.6 66.0 276 25.4 73.2 -0.083 0.006
KARD R 42 262 643 99 30.3  62.6 159 18.2 80.5 175 16.0 83.4 257 14.4 81.7 —0.093 0.006
SR 52 26,9 71.2 106 20.8 73.6 179 15.6 84.4 215 7.9 92.1 269 7.8 92,2 —0.143 <0.001
4 - 54 27.8 68.5 118 13.6  84.7 182 10.4  88.5 221 5.9 93.2 280 2.5 95.7 -0.192 <0.001

T — Fon AT B B <T30 s/ FR A BT 25 565 04 ASHOE 353 B 5 (SR T 25 48 BEAT B B A 36

T8 20122021 47 ] T 44 200 T ik 245 Mt Y00 0 e R 4 25 B [T V6 A P 0 480 o 0 0o P B 2 0 110 24 O B 2

Table 8 Antimicrobial susceptibility testing results of coagulase negative Staphylococcus isolated from peritoneal effusion,

Hunan Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021

2012—2013 4 2014—2015 4 2016—2017 4 2018—2019 4f 2020—2021 4f
BEAY ww RS W R S KW R S W R S KW R S g .

w0 O HE D () B O O BB D (D) B ) (%)
HEHEZG 126 88.1 119 304 92,1 7.9 412954 4.6 543 92,6 7.4 532 90.8 9.2 —0.001 0.962
A TG 126 71.4 27.8 302 72.2 27.8 407 75.7 24.3 565 76.5 23.5 562 72.4  27.6 0.002 0.919
KREHZ 131 36.6 51.1 309 30.1  60.8 424 25,9 65.6 599 28.5 61.8 592 22,1 69.3 -0.048 0.014
T &3 127 0 100 305 0 100 415 0 100 597 0 100 593 0 100 / /

BEAT 42 0 100 98 0 100 13 0 100 185 0 100 268 0 100 /

) 2% e g 101 0 100 280 0 100 408 0 100 566 0 100 601 0 100 / /
AR5 129 68.2 20,9 299  65.6 25.4 420 69.3 26,7 602 68.3 29.2 593 68.8  30.0 0.004 0.799
T & 125 37.6  56.8 299 348 62.5 422 28,9 68.7 575 28.0 70.4 566 24.4 742 —0.056 0.005
TR RY R 108 49.1  37.0 264 49.2 39.4 383 53.0 44,1 495 57.4  39.8 527  55.0 41.2 0.021 0.279
SR IEME 106 56.6  43.4 271 48.3 51.7 421 48.2 51.5 576 43.1 56.9 591 40.4 59.6  —0.042 0.025
piE-Ra 127 12.6  85.8 308 12,3 84.1 423 13.5  86.1 599 11,9 87.3 592 13.3 86.1 0.003 0.869

TE /TR AR TR 2550 0 A OB B3 Mt s (00T T 25 2 kAT R S A6 46
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Figure 6 Changing trend of detection rates of MRSA and MRCNS from peritoneal effusion, Hunan Provincial Antimicrobial

Resistance Surveillance System, 2012 — 2021

RO 20122021 45 W) T 44 20 T 0 24 Wt 0 100 MR I AR R 88 26 M ok 1 %k T T 245 0 ) 24 SO e 5

Table 9  Antimicrobial susceptibility testing results of Enterococcus faecalis isolated from peritoneal effusion, Hunan Provin-

cial Antimicrobial Resistance Surveillance System, 2012 — 2021

20122013 4 20142015 4 20162017 4 2018—2019 4f 2020—2021 4f
RRAGY ww RS WW R S BW R S BW R S ®W R S 7 P
HE (% () BB 0 (% M (% ) BB ) () BB (% (%)
EHE 80 13.8 86.2 171 18.1 81.9 217 9.2 90.8 212 11.8 87.3 264 10.2 88.3 —0.049 0.112
FF AR 79 6.3 93.7 173 13.9 86.1 211 109 89.1 210 12.9 87.1 267 6.7 93.3 —0.032 0.307
ERERRER 42 9.5 90.5 115 22.6 77.4 143 21,0 79.0 138 23.2 76.1 168 25.0  75.0  0.049 0.187
e = - 88.2 47 21.3 78.7 87 19.5 80.5 98 16.3 81.6 94 12.8  87.2 —0.043 0.394
ThEZ 93 1.1 98.9 179 1.1 95.0 224 0.4 99.1 219 0.5 99.1 268 1.1 98.5 0.036 0.963
BEAT 43 0 100 535 1.9 96.2 75 1.3 98.7 85 0 100 16 2.6  97.4 / /
T 23 e iz 68 0 91,2 148 2.0 95.9 215 2.3 96.3 208 1.0 95.7 254 0.4 96.5 —0.034 0.306
EERVE 85 22.4 75.3 162 22.8 71.6 190 19.5 75.8 170 15.9 80.0 253 19.4 77.1 —0.029 0.359

— RN TR AR B30 5 / R A TR i 25 26y 0 AR ABOE 3443 BT 5 A0S T 25 28 HEAT R ARG 56
S 10 20122021 4F R4 A0 5 24 U 0 160 I L300 43 80 DR B B R 653 D97 0 2490 00 26 Bt o

Table 10  Antimicrobial susceptibility testing results of Enterococcus faeciums isolated from peritoneal effusion, Hunan

vincial Antimicrobial Resistance Surveillance System, 2012 — 2021

Pro-

20122013 4 20142015 4 20162017 4 20182019 4 20202021 4F
WRAYM w RS W RS W R S W R S @MW R S r &
W O O BB OO O BEC O O BB O O BB O )
HEHER 105 82.9 17.1 262 80.9 19.1 285  80.0 18.9 350 80.9 18.9 458  84.3 15.7 0. 006 0.758
R T AR 98  85.7 14.3 253 77.5 22.5 280 76.8 22.9 349 77.9  22.1 459 82.6 17.4  0.005 0.804
MR R EZ 57  38.6 61.4 189  41.3 58.7 172 42,4 57.6 239 38.5 o61.1 285 33.3  66.7 —0.033 0.238
Bk EEER - - 42.9 58 31.0 69.0 121 36.4 63.6 180 40.0 53.3 196  41.3  56.6 0.004 0.904
Th&EER 110 0.9 99.1 273 1.5 96.3 295 1.4 98.3 358 0.3 99.2 461 0.2 99.8 -0.053 0.041
BEAT 30 3.3 93.3 81 1.2 97.5 80 1.3 98.7 129 1.6 98.4 169 1.2 98.8 -0.022 0.623
) 25 e f 78 1.3 97.4 222 1.4 97.3 282 0.7 98.6 338 0.3 99.1 217 0 99.5 =0.060 0.042
EERYE 102 76.5 16.7 224 68.8 23.7 233 77.3 18.5 288 71.5 22,6 411 81,3 13.6 0.019 0.376

W e — RN AP MR AR B30 5 (U 1l 25 R AT R 5
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Table 11  Antimicrobial susceptibility testing results of Enterobacterales isolated from peritoneal effusion, Hunan Provincial

Antimicrobial Resistance Surveillance System, 2012 — 2021

2012—2013 4¢ 2014—2015 4¢ 2016—2017 4 2018—2019 4 2020—2021 4

EEL) BW R S RW R S KW R S KW R S KW R S r F
wE 0 (D BB Qo 0 B OO (%) BB ) () BB () ()

ARG 541 88.0 9.8 1113 87.4 11.9 1681 82.6 14.7 1841 76.9 16.0 1493 81.4 15.7 -0.017  0.058

FOR PR/ T 735 41.4 55.0 1385 48.0 51.1 1975 44,5 55,5 1923 42.0 56.7 2001 38.9 59.4 -0.023 0.012

WREL VG AR/ MBI 852 7.0 85,6 1725 5.3 90.2 2576 6.1 90.5 2953 6.8 90.3 3230 8.1 88.6 0.027  0.003
Sk 76 s 743 66.9 14.8 1502 64.2 10.1 2164 56.8 14.9 2065 54.7 23.9 1824 55.7 28.4 —0.030 <0.001
3 funk 3 503 51.3 41.4 1280 48.4 28.8 2334 457 25.7 1542 42.6 51.6 2078 41.5 55.4 —0.031 0.001
Sk 70 fth B 852 30.5 58.7 1640 27.6 63.9 2519 23.9 70.0 2742 22,0 74.6 3186 21.7 72.9 —0.043 <0.001
S A i 621 57.6 37.4 1465 52.5 43.9 2306 47.2 50.5 2615 43.0 56.1 2843 40.6 59.0 —0.050 <0.001
Sk 1 Jl5 258 56.2 29.1 279 52.0 20.1 289 38.1 22.1 269 27.1 50.2 140 38.6 43.6  =0.099 <0.001
3 ik s 851 343 31.5 1739 27.9 42,9 2615 22.1 59.9 2965 20.0 70.2 3185 20.1 71.7 —0.064 <0.001
kAP T 478 17.8 71.8 900 20.6 71.1 1176 15.4 78.0 1647 17.6 77.6 2167 16.3 80.2 —0.017 0.153
A 761 42,6 48,5 1379 38.4 56.5 1935 32,2 64.4 2142 28.0 (9.2 1827 32.0 65.1 —0.047 <0.001
L e B r 513 2.5 97.5 1244 4.7 95.3 2049 2.6 93.9 2302 3.7 946 2545 4.8 93.9 0.024  0.024
EW 240 7.1 92,9 634 5.7 943 1121 3.2 96.8 1698 3.8 955 1834 55 941 0.001  0.965
JE Ml 35 7 247 5.3 88.7 815 3.6 90.9 1430 2.6 96.2 1654 3.4 954 1770 3.0 96.3 —0.013 0.293
B oK+ AL 870 2.6 953 1740 2.8 95.6 2570 2.5 96.7 2910 3.3 96.1 3230 2.7 97.1 0.004  0.695
KREZE 847 36.8 57.6 1752 36.5 59.1 2608 33.4 62.6 2701 28.0 68.3 2273 25.7 72.8 —0.056 <C0.001
Lhi%% 600 11.8 64.0 1369 14.8 60.7 1923 12.3 647 1831 9.5 70.1 1402 11.3 70.5 =-0.029 0.009
AR B 804 39.7 17.9 1590 41.0 28.2 2345 36.8 31.8 2853 33.7 36.2 3220 35.1 39.0 —0.025 0.002

57 W e H e 769 61.6 38.1 1555 54,5 455 2508 50.7 49.1 2815 47.0 53.0 3153 45.9 541 —0.040 <0.001
T UK T 25 R AT R A 5
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Figure 7 Changing trend of resistance rates to major cephalosporin of Enterobacterales isolated from peritoneal effusion, Hu-

nan Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021
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Figure 8 Changing trend of resistance rates to carbapenems of Enterobacterales isolated from peritoneal effusion, Hunan Pro-

vincial Antimicrobial Resistance Surveillance System, 2013 — 2021
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Table 12 Antimicrobial susceptibility testing results of non-fermentative Gram-negative bacteria isolated from peritoneal effu-

sion, Hunan Provincial Antimicrobial Resistance Surveillance System, 2012 — 2021

2012—2013 4F 2014—2015 4E 2016—2017 4 2018—2019 4 2020—2021 4F
R BW R S ®W R S HMW R S @M R S W R S g .
HE (%) () BB ) (O B D (%) BB (% () BB (%) (%)
IR 37 7 AR 65 44.6 38.5 88 39.8 53.4 131 24,4 69.5 183 19.1 71.0 169 20,7 71.0  -0.124 <0.001
WRALP AR/ MM 127 37.0 52,0 277  33.2 56.7 316 23.7 67.7 394 21.8 72.6 576 24.1 71.0 =0.060  0.006
Sk f0 i B 197 39,1 49.7 338 29.3 58.3 468 29.1 60.9 560 29.1 63.6 820 28.0 67.7 —0.029  0.106
Sk 161 it 5 198 42,9 455 386 36.0 52.3 497 32.8 58.4 610 28.5 62.8 782 25.1 67.9 —0.072 <0.001
i 1 1 56 28.6 50.0 66 258 63.6 137 22,6 65.0 188 14.4 73.9 176 17.0 69.9 -0.078  0.034
EX R 98  41.8 39.8 251 39.8 53.4 291 30.9 62.2 353 26.6 69.4 507 26.6 67.1 —0.071  0.002
B oK+ A 103 28.2 32,0 169 30.8 450 244 27.5 57.0 388 25.0 68.6 573 31.8 63.9 0.012  0.592
KREZE 187 17.6  73.3 306 15.4 80.4 427 20.6 742 537 16.0 80.4 694 12.0 85.2 —0.044  0.029
Lhi%E 120 35.0 54.2 299 348 61.2 348 28.7 65.5 404 25.7 70.8 409 15.4 80.9 -0.106 <<0.001
KRR 95 35.8 56.8 277 27.1 64.6 306 21.6 71.2 357 20.2 76.2 528 16.9 81.3 -—0.085 <0.001
FEARY R 179 44,7 27.9 386 42.7 39.1 446 38,1 48.9 513 359 53,8 743 31,5 61.4 —0.054  0.003
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