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A6 TR X I T R 36 B R RS IR 2 R 3 Ok 16,7 %6 .12, 8% . B8 A SIAT H R M £ A K BRI ER K AU I ER
KT 2GR I<10 %, 0 HAB IR BT 25 W T 253 g 14, 3% ~27. 0% . i 88 I FF T %) 20 P AR T 25 3 64. 5%,
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Antimicrobial resistance of bacteria isolated from patients in department
of hematology: surveillance report from China Antimicrobial Resistance

Surveillance System, 2021

China Antimicrobial Resistance Surveillance System

[Abstract] Objective To understand the distribution and antimicrobial resistance of bacteria isolated from patients
in department of hematology in China, and provide scientific basis for rational clinical antimicrobial use in patients
with infection from department of hematology. Methods According to the technical program from China Antimicro-
bial Resistance Surveillance System (CARSS), distribution and antimicrobial resistance of clinically isolated bacteria
from patients in department of hematology in 2021 were analyzed by WHONET 5. 6 software. Results A total of
74 300 non-repetitive clinically isolated strains were collected from patients from department of hematology in
CARSS hospitals, including 53 970 (72.6%) Gram-negative bacteria and 20 330 (27.4%) Gram-positive bacteria.
Escherichia coli was the most frequently isolated bacteria (n =16 051, 21.6%) , followed by Klebsiella pneumoniae
(11 214, 15.1%), Pseudomonas aeruginosa (6 071, 8.2%), Staphylococcus aureus (4 768, 6.4%) and Entero-
coccus faecium (3 600, 4.8%). The most common specimen source was blood (24.6%), followed by sputum (24. 0%)
and urine (16.6%). The resistance rates of Escherichia coli to imipenem and meropenem were 4. 4% and 4.3%,
respectively, and those of Klebsiella pneumoniae to imipenem and meropenem were 10. 8% and 11.5% , respectively.

Resistance rates of Pseudomonas aeruginosa to imipenem and meropenem were 16. 7% and 12. 8%, respectively.
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Resistance rates of Acinetobacter baumannii to most tested antimicrobial agents were 14, 3% — 27. 0% , except
polymyxin B, minocycline and tigecycline, which were less than 10%. The resistance rate of Haemophilus influ-
enzae to ampicillin was 64. 5%. Among Staphylococcus aureus and coagulase negative Staphylococcus, isolation
rates of methicillin-resistant Sta phylococcus aureus (MRSA) and methicillin-resistant coagulase negative Staphylo-
coccus (MRCNS) were 28. 8% and 82. 1%, respectively. No Staphylococcus aureus strains were found to be resist-
ant to vancomycin and linezolid. The resistance rates of Enterococcus faecium and Enterococcus faecalis to vanco-
mycin were 3. 2% and 0. 2%, respectively, and that of Streptococcus pneumoniae to penicillin was 1. 6%. No
Streptococcus strains were found to be resistant to vancomycin and linezolid. Conclusion Gram-negative bacteria are
the major bacteria isolated from department of hematology. Carbapenem-resistant Klebsiella pneumoniae , linezolid-
resistant Sta phylococcus and linezolid-resistant Enterococcus should be paid more attention. Monitoring of antimi-

crobial resistance of pathogenic bacteria should be strengthened, and antimicrobial agents should be used rationally.
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antimicrobial agent; bacteria; antimicrobial resistance; surveillance; multidrug-resistant organismj;

department of hematology; China Antimicrobial Resistance Surveillance System
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Table 1 The top 10 Gram-positive and Gram-negative bacteria isolated from patients in department of hematology, CARSS,

2021
i JEL B 733 Ha 1 EE 260D o I BT 73 Ha) 1 EE 26D
EZPEMEE (n=20 330) BEZAMEE(n=53970)
LW AR R E 4768 23.5 K e 7 16 051 29.7
B 1% BR 3 600 17.7 Jifi 9 e T 1A T 11214 20. 8
F R R 2 864 14.1 R 43 11 240 6 071 1.2
BRI 1847 9.1 1 2 AS S AT E 3529 6.5
A R 1757 8.6 W S TS oA T 3086 5.7
T4 I0L A 2 BR A 1160 5.7 I ¥l AT 1 3010 5.6
filhi 48 B BR 882 4.3 & AT 1375 2.5
G R R 529 2.6 PR TR A 1104 2.0
T EEER T 366 1.8 TSR LT 643 1.2
SOl 4 BR 288 1.4 RR Vb 631 1.2

F 2 2021 4 CARSS LB 3 53 5 1 % 25 BR T I8 20 T8 0 0 T 25 90 19 24 S0k e 2
Table 2 Antimicrobial susceptibility testing results of Staphylococcus spp. isolated from patients in department of hemato-

logy, CARSS, 2021

MRSA MSSA MRCNS MSCNS
HLHE Y

Kbk RCY%)  S(%  #ildkE R(%)  S(Y%)  KilkE R S(%)  #iltkE R(%)  S(%)
HHZEG 1315 100 0 3232 88.6 11.4 5021 100 0 1057 69.6 30. 4
RREE 1 350 11.7  85.5 3 337 8.8  88.3 5 226 24.2 65.7 1136 3.6 94.1
TR 1342 0 100 3329 0 100 5221 0 100 1131 0 100
] 2 1 iz 1338 0 100 3 327 0 100 5117 0.4 99. 6 1133 0 100
LRR 1343 74.6  25.0 3 320 48.7  50.1 5 204 84. 6 13.6 1125 62.8  34.8
VR EE R 1 300 54.5 44,7 3238 20.2  78.8 4 947 35.2 63.2 1093 12.5  86.3
AR AL 1259 21.7  76.2 3106 9.9  88.3 4 845 67.7 30.2 1 086 14.9  83.1
55 75 itk e S s 1315 11.0  89.0 3232 16.6  83.4 5119 56. 3 43.6 1098 22.0  78.0
Fil 45 7 1320 4.0 91.9 3 270 0.6  98.5 5043 9.9 89. 6 1113 1.4 98.3

- MSCNS Sy F 40 1Y bR Sl JE 5 1 6 ) 1 ) 2 K 7

2.2.1.2 JHBRE

Hrp 26 3R 1 847 Bk, 5 31. 7%, BRI R 3 600
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Table 3 Antimicrobial susceptibility testing results of Enterococcus spp. isolated from patients in department of hematology,

CARSS, 2021

2R B o 2R v 7B 2378231
BT Bl R s ®w RS G ERY] ww R s ®i R S
W (%) (%) M (%) (% wE OO0 %) i (D %
AT 1791 5.5 945 3518 91.4 8.6 BENT 761 0.5  99.1 1675 5.6  94.3
. 1] 25 e f 1668 3.2 93.2 3464 0.7 98.6
Bk B R R & 1596 41.3 58.6 3027 43.5 56.5 Al
Uik =N U 1547  37.3  59.9 2937 87.4 7.3
1o VA B R R 1048 28.1  71.9 1908 35.6 64.4
FR IR b0 E2NISRUY: 1184 36.7 56.8 2296 89.8 5.7
Tl R 183 0.2 99.7 3571 3.2 96.8 45 - 202 57.9  23.8 408 752 18.4

&R 42021 4 CARSS i iR B 70 5 1 BE B 410 B 0T B0 31 25 10 1 25 B 45 2R

Table 4 Antimicrobial susceptibility testing results of Streptococcus spp. isolated from patients in department of hematology.,

CARSS, 2021

it 9% 4 1K 7l B ¥ Il 5% BR B T2 0 4 R e
ENESEY)

A D0 Aok 25 R(%) SCY%) A6 00 Ak i R(%) SC%) 7 U Aok R(Y%) S(%)
HFEEG 614 1.6 95.6 431 2.6 97. 4 862 15. 4 54.1
k7t gl A 656 5.5 88.9 117 2.6% 97. 4 730 17.0 74.2
S fo e i 580 5.9 87. 4 69 2.9% 97.1 650 15.8 79. 4
EBEE 683 8.9 71.3 = = = = - -
VRS 851 0 100 453 0 100 1230 0 100
| 2 s iz 845 0 100 423 0 100 1048 0 100
U7 784 86. 0 10. 8 - - - - - -
REZ 659 7.7 92.3 = = = = - -
LR 834 95. 1 4.0 206 79.1 16. 0 1109 68. 4 24,3
TR % 482 90. 7 8.5 347 58.8 38.0 1077 51.9 45.8
ik = R 861 2.6 97.2 459 38.6 59.3 1103 23.6 74. 4
B R 674 1.6 97.8 = - - - - -
52 7 Tk i R R e 812 58.3 25.9 - - - - _ _

T~ RN s « LR AR,

2,22 EZHMEAFR

2.2.2.1 JAFFEEHAE  ERARA I B R A
HA4HT 37 048 #k. (54 B IR 9 49. 9%, Kz
A DALl R SR AR EAT 7 IR v B A TR RN A S AR A TR
XoF Sk A0 il A 14 T 25 25853 531 R 50. 9940 .34, 7%6.21.3%
36.4% . T B H 40 X R L9 B R LB K

A IR VG bR/ e L HE K Sk PR IIR i/ L 3H AR R AR
o A BURE 5 R Y A B R 28 5 o 11 TR X IV i 8% g
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Table 5-1 Antimicrobial susceptibility testing results of Enterobacterales isolated from patients in department of hematology.
CARSS, 2021

R 11853 82.0 16.4 - - - - - - 1033 59.8 39.3 548 80.8 19.2

Bl B G 6K/ 5 7 4k R 9519 15.7  65.9 6755 22,0 64.5 699 18.2  72.7 370 20.8  64.3 - - -

e 76 e b 3418 67.6  20.1 3453 46.3  42.7 550 53.3  36.7 255 62.7 16.9 - - -

3 At iy 13496 50.9 48.8 8888 347 0649 908 21,3 78.3 1136 36.4 62.2 526 23.8 76.2

3k 1 b g 15298 26,0 68.4 100647 247 72,1 1071 14.3  84.0 1326 6.8  92.2 494 16.6  82.0

Sk HL IR B /47 B30 9401 9.8  83.6 6786 18.4  76.0 607 18.9  76.4 703 1.6 96.0 219 4.6 89.0

ST 6800 14.3  79.0 4737 19.5  78.1 393 15.0  81.7 495 7.1 88.7 - - -

I e B 15771 4.4 950 10985 10.8 87.9 1081 8.8  89.5 201 2.5 83.6 - - -

JE A 55 9770 3.0 96.7 6264 7.1 92,3 666 6.8 92,6 814 1.0 98.2 - - -

KREHZE 12188 38.1  60.7 8109 23.4 75.2 809 9.9  88.1 1065 223 53.2 - - -

KR E 12587  56.0  41.8 8672  26.9 68.8 863 12,6 84.1 1107 37.7  54.6 255 16.5  24.7

AEE _ _ _ - - - - - - - - - 175 41.7  56.6

25 1 e P T e 15386 61.2 38.8 10744 37.9 62.0 1065 25.8 74.2 1335  63.6 36.4 673 38.9  61.1

1 — R .
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Table 5-2 Antimicrobial susceptibility testing results of Enterobacterales isolated from patients in department of hematology,

CARSS, 2021

I 4 F PR E 95 55 s R LT 7 BRDEE B AR B
Y wW RS RW R S KW R S KW R S KW R S

W O QD W o o)

W o D W o o) W o b

wmgFEE - - - - - -

WRALP AR/ MR EIE 2962 16.3  75.2 619  16.3  74.0

Sk f k¥ 1616 46,3  33.8 337 38.6  58.5
Sk 71 i 2078  37.3  61.0 497 31.6  67.6
Sk 7158 5 1089  33.9 63.3 236 32.6 66.5
Sk 160 fl wE 2888 33,8 064.2 619 27.6  69.0
Sk ft0 ke f 2940  18.8  75.6 619 10.2  85.8
Sk 76 DR W / 4 30 1690 17.9 74.3 364 8.8 84.3
A 2361 30,2 68.5 490 26,1 71.8
I i 35 7 2951 10.4 87.1 605 8.1 78.7
£ 2226 11,0 88.5 443 6.1 93.2
JE A 55 1601 81  90.1 376 4.5 941
Bk R A 2957 0.8  98.4 618 1.0 98.9
RKREZR 2194  15.8  80.7 465 10.8  88.8
ZHEE 1792 119 78.1 368 3.3 93.2
=3B 3 1521 3.9 94,8 298 3.4 95.3
TEERD A 2943 13.6  81.5 614 9.9 85.0
KRV R 2407  17.7  76.6 483 15.1  80.5
4 7 T o O 2868 344 065.6 604 22,2 77.8
ZHWEB 271 5.2 94.8 54 3.7 96.3

- - - - - - 159 55.3  20.1

401 17.0  79.1 403 2.7 96.5 234 1.7 96.6

435 33.8  65.7 488 59 93,9 162 13.0  84.0

225 24,0 74.7 217 4.1 94.0 89 4.6 82.0

503 31.0  65.8 592 3.0 96.5 223 9.0  89.2

512 18.6  77.1 610 2.5 96. 4 203 2.0 94.1

269 22,3 70.6 334 2.1 95.2 129 3.1 92.2

401 24.7  73.8 489 4.5 95.3 185 5.9 93.5

516 12,0 85.3 417 4.6  86.8 - - -

416 10.8  88.5 451 2.9 97.1 163 1.2 98.8

310 5.8  93.5 329 1.2 98.5 145 0 100

521 2.9 96.9 613 0.3 99.5 227 1.8 98.2

415 25.8 72,0 461 0.4 97.8 179 20.1  72.1

322 9.3 745 395 1.0 87.6 148 12.8  73.0

270 1.9 96.7 289 1.4 96.9 - - -

510 23,3 67.3 614 1.1 97.2 227 11.0  78.9

434 27.9  65.9 505 2.6  96.4 176 23.3  63.6

509 42,6 57.0 594 2.4 97.6 229 52.8 47.2

32 6.3 93.7 - - - - - -

T - FoR s .

2.2.2.2 AEREEFE MR JhorsdE R
FAPERT TR 15 640 # o b7 M %R0 B89 R 1 21, 0%,
Horp i Al B R TR PR 6 071 Bk L B0 8O Sh A 3 3 529
PROBEAZEAE BB 3 086 B il 2 Ml B T X
JIT D3 L TR 24 40 0 T 25 R AR 20 26, X IE i B e
2 B B I 25 %4 Bk 16. 7% . 12. 8%, #fiE R
BIAT B B 2 B 3R OK U B8 R ORI N BF 2 T 2 %
<10 Y6 % F A0 4T T4 24 0 1 i 25 %k 14,306 ~

27.0% . WEHE AT CLSI #7109 52 7 i
Jhi FR s R B 2 R A AR D R v R R i 2
<10 %6, %t 3k 76 il e A 1 25 R 5 . Ol 36, 2%, IfiL
TR AR AR 23 B T 2 I R R (643 B Xt & i
Jpi FR e N B T AR 24 R L 4 Bl 65. 3%,
64. 5%, Xt 5 AR AT R R T BRI M T
PUIR R iUk, Wk o,
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Table 6 Antimicrobial susceptibility testing results of non-fermentative Gram-negative bacteria isolated {rom patients in de-

partment of hematology, CARSS, 2021

i o f 1D B0 5 A B T 7 W B AR R R ANV ] i R U L

A EARY wWw RS B RS wWw RS B R S B RS
WECO% D BB O GH KR %D % Bl GO CH BE D (%)

R - - - - - - - - - - - - 560 64.5  28.7
WR 3L 74 Ak 2997 9.7  81.8 = - - - - - - - - - - -
Ry e duiil - - - 2255 25,0 71.9 - - - - - - 350 35.1  64.9
W] 55 75 K / e i 4k R - - - = = = = = = = = = 328 20.7  79.3
WRELVGHR/ MBI 5862 7.2 845 2835 26,9  68.6 - - - - - - - - -
3k ffmk - - - - - - = = = = = = 481 32,6 58.4
Sk A0 i - - - 1800 23,9 28.2 - - - - - - 292 5.8° 94,2
Sk v 5 - - = 955 26.0 44.8 = = = = = = 376 5.3° 94,7
S 1 fth wE 5911 9.4 86.1 3347 241 70.2 1472 36.2  55.8 289 11.8  82.4 - - -
Sk 7 0t 5 5935 6.0 88.4 3453 245 70.9 = = = = = - - - -
Sk fUUREH /& 4R 3712 8.9 81.3 2112 143 77.4 - - - - - - - - -
EiE 3436 145  69.7 = - - - - - - - - - - -
L i B i 5935 16.7 79.6 3422 26,0 73.2 - - - - - - 104 3.8 96.2
EB R 5431  12.8 83.3 2684 253 73.7 - - - 249 11,2 79.1 355 3.1° 96.9
B oK B 5910 1.5 97.7 2135 15.7 81.7 - - - - - - - - -
KREE 3824 3.7 938 2286 27.0 70.4 = = = - - - - - -
LA E 4957 2.6  96.6 2745 16.0 81.9 - - - - - - - - -
JY 35 % - - - - - - = = = = = = 336 143 80.7
KRR - - - 1865 8.4 850 2153 1.2 95.3 186 10,2 77.4 - - -
Bm & = = = 1901 1.4 95.7 = = = - - - - - -
AH/E - - - - - - - - - - - - 346 6.1 89.0
] 5 5 2% - - - - - - - = = = = = 302 22.2° 77.8
FARY B 5965 6.9 87.5 3471 18,9 76,1 2945 7.6 87.6 205 10.7  77.1 425 0.9° 99.1
IR 5900 5.6 91.4 3284 246 T74.4 = = = = = = 178 6.7° 93.3
5207 Tk e FH T - - - - - - 2782 7.5 92.2 300 10.3  86.0 481 65.3  32.4
ZHBEEB 853 1.3 98.7 479 2.7 97.3 = = = - - - - - -

TE: — Fon B s » FoRAEBURER.

SO 2 BR R R BR B BR T o (B A B = ANl

3 atig A T G 2 2 7% B T A7 i 4 22 B AT T 9 26 4

(LA 5 A7 5 H AP 2000 SRR AL A AR 28 5 . It

240 T 24 P A X A e PR TR SR B I A IR R Y SR A S VA O 20 A LR A

B HO s 25 i s 25 0 B (. WO IR M BEAR O OO IR AR A B bR AL . BF S

VU256 BN R 2 B AR . AT mIBvE > o IR o L W R AR R B 85. 106 9F

Br 7 CARSS [ i B2 B MR 8 5 0 B i Il e HLECA BRI AL A8 DR G ) L &R G50 &

HATRE Y U . 0 B0 R LA 2 BRI O I DR Y R R DA S D T O B 3k
Ed 72,60, A EREEKT . KRG EKNTE FPEGYIAT ERER,

AN S B AL HL U A i 98 e T A o A BN 1T L LR 73 25 09 J FF B 40 T LA K I 3 A T R s
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RS0 AR N 3 PR R A T 6T Sk A A B T 24 28 4y
WR 50, 9% .34, 7% 4K T 2020 45 CHINET [iif
2y W KSR . BT 4 B 0 B R B B AN B 88 S B
TR I 2 2 W TRk L HG v DI R v R R R B L X
T ERBM RN 7.1% ~11.5% ., 4§, ™
HE) I - BRI (ESBLs) Mk 75 2 46 B J2 0 &
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