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Antimicrobial resistance of bacteria isolated from patients in department
of neurology: surveillance report from China Antimicrobial Resistance

Surveillance System, 2021

China Antimicrobial Resistance Surveillance System

[Abstract] Objective To understand the species distribution and antimicrobial resistance characteristics of patho-
genic bacteria isolated from patients in department of neurology in China, and provide a basis for the prevention and
control of healthcare-associated infection as well as the rational use of antimicrobial agents in clinical. Methods

Bacterial resistance monitoring data of patients in department of neurology in member units of China Antimicrobial
Resistance Surveillance System in 2021 were selected, and analyzed with WHONET 5. 6 software. Results In
2021, a total of 127 506 strains of bacteria were isolated from patients in department of neurology. Gram-positive
bacteria and Gram-negative bacteria accounted for 21. 6% (7 =27 526) and 78.4% (2 =99 980), respectively. The
major specimens were sputum (n =67 782, 53. 2%), urine(n = 37 789, 29. 6% ) and blood (n =10 599, 8.3%).
Isolation rates of methicillin-resistant Staphylococcus aureus (MRSA) and methicillin-resistant coagulase negative
Staphylococcus (MRCNS) were 31.9% and 66. 4%, respectively. No Staphylococcus strains were found to be re-
sistant to vancomycin and teicoplanin. Resistance rates of Enterococcus faecalis and Enterococcus faecium to vanco-
mycin were 0. 4% and 1.7%, respectively. Among Enterobacterales, resistance rates of Klebsiella pneumoniae to
imipenem and meropenem were 9. 8% and 11. 4%, which were higher than those of Escherichia coli (1.2% and
1.3%, respectively). Acinetobacter baumannii had a high resistance rate to carbapenems, with resistance rates to
imipenem and meropenem being 52. 0% and 54. 4% , respectively. Conclusion Bacteria isolated from patients in de-
partment of neurology are mainly Gram-negative bacteria, mostly from lower respiratory tract specimens. Antimi-

crobial resistance of the frequently clinically isolated bacteria is severe. Cntinuous monitoring on bacterial resistance
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should be carried out to promote the rational use of antimicrobial agents.
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llance report; China Antimicrobial Resistance Surveillance System
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Table 1 Species distribution of bacteria isolated from patients in department of neurology, CARSS, 2021

Bl 733 Ha) 1 EE 26D 4T 73 4 B EG (20D
EZPEMEE (n=27 526) EZMAMEE(n=99 980)
4 00 4 BR A 8 958 32.5 fiti 9% v A = 26 920 26.9
B 1 BR 4105 14.9 K 5 4 26 902 26.9
F AR 2 746 10.0 ) 2 R B FF 11 491 1.5
2% A R BR A 2 496 9.1 ) 2% 1 P TR 10 894 10.9
fili 5% % 2K T 2 005 7.3 W 57 2 7 B T 3628 3.6
NG kRN 1 652 6.0 ¥4 1 FF AT 3027 3.0
¥ I 7 5 3K 1219 4.4 21 A T AT 2716 2.7
T FLHEBR 850 3.1 T 1T 1882 1.9
SR A R 1 511 1.9 PR EATE 1497 1.5
LU BT 305 1.1 PR A 1363 1.4
W e 48 4 BR 14 251 0.9 BV 1327 1.3
ZFRiE 5 BR A 159 0.6 R Al 5E 47 T 610 0.6
TR PR 4 2K 141 0.5 35 55 HAT IR R T R 549 0.5
AL REBR T 112 0.4 WA R K TE 506 0.5
Al e e 4 o T 96 0.3 JEE AR R AR T 497 0.5
38 iy BR A 92 0.3 5 R AT A 417 0. 4
IRk 78 0.3 BHEAT R AT 408 0.4
L3 0 B8 BRI L oV I 75 0.3 IR S AT 351 0. 4
I A% ER 7 74 0.3 AN R 281 0.3
o} TR % R A B QI 70 0.3 ORI 250 0.3
oAt 1531 5.5 oAl 4 464 4.5

* O A 80 5 A B AT B AT B 6 AN S AT R R A T

|2 2021 4 CARSS Mg WRHE & 708 SA XTI 259 19 25 O 1 45

Table 2 Antimicrobial susceptibility testing result of SA isolated from patients in department of neurology, CARSS, 2021

SA MRSA MSSA

HLAZS ) o it 24 iU o it 24 G o it 245 U

HRE %) (%) HREL % %) R ¢29) (%)

HFHEEG 8 484 91.5 8.5 2717 99. 6 0.4 5 599 87.6 12,4
R T G 8 958 31.9 65.7 2 856 100 0 5 889 0 100
RKEE 8 855 12.9 84.6 2 824 24.5 73.2 5 842 7.3 90. 2
A EER 8 821 0 100 2 835 0 100 5 822 0 100
BRI T 4036 0 100 1315 0 100 2 687 0 100
I 2% W i 8 792 0 100 2 802 0 100 5 806 0 100
Sy 8 777 51.9 46.8 2819 74.7 23.7 5773 40. 8 58. 1
TR & 8 305 29.8 69. 4 2 640 55.9 43.6 5 496 17.2 82.0
AR R 8 064 19. 4 78.9 2556 39.7 58. 8 5 320 9.7 88.5
52 75 it g FEY ST s 8 418 12.8 87.2 2 689 9.5 90. 4 5 541 14.1 85.8
48 8 596 2.5 96. 2 2 749 6.0 91.5 5673 0.8 98.5

TEARINA SA BHEFT T Sk AP T SR 0 PYARAG I . 6 SA KRR B0l ik MRSA 5 MSSA 46 Il #k £z
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Table 3 Antimicrobial susceptibility testing result of CNS isolated from patients in department of neurology, CARSS, 2021

CNS MRCNS MSCNS

U254 el W fom CET 7 el [TESH 7"

R AL (%) (%) /R %) %) R AL %) (%)

HHEG 6 060 88. 1 11.9 4077 97.5 2.5 1816 67.9 32.1
W G 6 701 66. 4 29.9 4 452 100 0 2003 0 100
N+ 6 564 17.1 76. 1 4391 23.3 67.9 1981 3 94.5
Tt EE 6 534 0 100 4372 0 100 1975 0 100
BHEPLT 2 445 0 100 1663 0 100 736 0 100
7 2% WA 6 442 0.3 99. 7 4 300 0. 4 99.6 1964 0 100
AHE 6 340 74.3 23.8 4 281 81.8 16. 4 1 870 57.0 40.7
LN ¥ 53 5 948 30. 1 67.9 4 027 38. 1 59.9 1773 12.1 85.9
ikl R 6 020 47.0 50. 8 4018 62.6 35.0 1 804 12.0 86. 4
B 5 itk Jie FiY PO e 6 281 35.9 64. 0 4183 42.7 57.2 1 906 21.1 78.8
Fl 45 6 363 7.4 92. 1 4278 10.2 89.2 1921 0.9 98.8

TE A RITA CNS BRI HEAT T K00 T SO M P ARSI . 5 CNS 4 0 4k B0 i MRCNS 5 MSCNS #6 Jl Bk £z

2.2.2 fpzkE B OILKAEREE 7 115 Bk H TORIRI AR MR TR 24 353 00 0. 496.0. 4061, 404,
PRIGERT 4 105 ¥k ZEHBRTE 2 746 ¥k PRIAEREXT  PRIGER G X 2R PUM 20 A0 2 RN TP 22 Tl
DR ¥ N A | P D N T < ol IS = & N | e A D B S e 772 N R P
1L.700.2.6%0.0. 420 BRI X Al R BB R BRI 0. 40O MR TR (1. 400 . WL 4.

4 2021 4 CARSS H 28 PR I 55 B T 0 T8 260 ) 26 020 00 25
Table 4  Antimicrobial susceptibility testing result of Enterococcus spp. isolated from patients in department of neurology.,

CARSS, 2021

Fe M BR R J B e ER A B Jo B

T W W Uk RN W BUR U254 B W BUE RW W R
W (% (%) BB (%) (%D W (% (%) BE (% (%D
S0 T AR 2616 6.4 93.6 3922 93.8 6.2 BREhT 1226 0.4 99.1 1842 2.6° 97.3
1] 25 14 e 2549 1.4  96.0 3932 0.4 98. 6

EWERAREZ 2303 36.2  63.7 3307 41.8 58.1 =
LARY R 2157 35.3 62,9 3383 93.6 4.4

U 1399 24,2  75.7 2001 38.4 61.5

mE ’ WY E 1649 37.8 56.6 2670 94.6 3.5
HlER 2702 0.4  99.5 4057 1.7 98.2 )4 F 434 60.6  20.0 704 75.9 13.5

o R 25 0 ORI KBRS o 7 SO SR AT RS LT 00 24 7 4% O 25

2.2.3 fExkEE SRR EERRE 2 005 Bk, R PYAL TR KT 2 5 Al A IR A% B BR N T R
HCAp A A RN SR BE BR AT 1 919 B KRR A Bk B K ARG AN Sk Attt 5 Y T 24 5T R TR R
ERTR 86 Bk o Ml 6 BRIR X 208 &R DU R ks BEERIW AT 25, W& 5.
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Table 5 Antimicrobial susceptibility testing result of Streptococcus pneumoniae isolated from patients in department of neuro-

logy, CARSS, 2021

+ 1197 -

A i 5 % il 4% e K BT it A5 YR ¢ e B A o A% I % A% BR 1T it 5 YR ¢ e B

T2 W W UK W W U LA W W BUE R W U
W (%) (%) M (%) (% wE OO0 %) i (D %)

HHEG 1366 0.8 96. 6 71 67.6 32,4 || FZsmp iz 1822 0 100 75 0 100
BT 5% 74 Ak / 58 i 337 3.0 92.3 6 0 100 | pyprz 1641 86.0 11.5 66 93.9 4.5
S fio kS 331 53.5  43.8 9 66.7 22.2 ARF 127 8.5 913 o4 125 87.5
g 39 73 w7 0 0.7 629 AR 1820 94.3 5.0 73 98.6 1.4
S e 1084 7.8 840 61 19.7 45,9 | SAER Lo 89.60 9.5 44 932 6.8
S 1l i3 22 6.6 81.1 4 25,0 75.0 | ERERUE 1851 3.3 95.9 76 1.3 97.4
W 1357 9.5  71.0 67 9.0 59.7 | HHYE 1246 1.4 97.6 59 0 100
Fi g 1851 100 84 0 100 || E4EEmmm 1740 59.1  27.6 73 61.6 27.4

0
TE < P S 2 G B T X 55 i 2K 24 SBOH T R P AR T A A TR 2 B R R 7 5 R 2 OR W SR SR K/ R AR

2.2.4 HAv#Eskw  HAGRARHR ILAOBERREA B 7 M
SR BR A 5 ¢ (05 BR TR X e S8R VD R R SE AR R

Je B R A ARG 85 R 25 A B bR . b B ¥ I
FEBREA b X A IR R T 2555 51,800, T B

M 245 555 X BN BEMCE 25 WA 25 B8R R W ILBERRE a BERY 6.30%0. WLk 6.

R 6 2021 4F CARSS 28 MR} R 2 19 87 1K 1 X BE B 25 490 1) 25 S g 22 2R

Table 6 Antimicrobial susceptibility testing result of Streptococcus isolated from patients in department of neurology, CARSS, 2021

[ ML AR A B MLAEERTE a Bf B MLEEERTE b BF TR AR

RAECRZB S TR T 7 B W UK W U W W2 R
AL %) %) R %) %) REK %) %) MRE 0 (%)

HHEEG 961 1.1% 98.9 89 1. 98.9 831 1.0° 99. 0 623 4.2 77.5
ARV 750 0.8~ 99.2 71 1.4* 98.6 667 0.7* 99. 3 238 5.9 79.0
Al Ay 330 2.4~ 97.6 75 1. 98.7 223 22" 97.8 550 8.5 86.7
K fo 5 fi5 177 3.4* 96. 6 24 8.3* 91.7 131 2.3" 97.7 432 7.4 87.5
S s 174 1.7* 98.3 28 3.6% 96. 4 131 1.5 98.5 419 5.7 90.9
HisaE 965 0 100 96 0 100 822 0 100 844 0 100
) 23 e iz 943 0 100 86 0 100 816 0 100 748 0 100
AR & 483 73.7 21.1 92 70.7 27.2 355 75.5 19.7 711 61.0 34.5
TN % 711 53. 4 44,7 93 50.5 48.4 579 53.5 44,4 728 56.7 2.3
AR E 990 45.5 53.1 96 6 88.5 848 51.8 47.2 747 18.9 77.2

b
TE o B L EEBR TR X 77 8 3 25 5 UL o SR80 A Wc SR8 ) U0 T bk A T 24 BB S A » T BB 0 2%

225 mAwEEHAE HEoEmEEME 67 731
B o5 T A0 B 1 53, 1 %0, Horp oy B R 0 AR IR
Sk it 46 7 B A (26 920 #k,39. 7%0) K 3R A
(26 902 #,39. 7%) FH I I KT 1 (3 027 Bk, 4. 5%0) .
AT (2 716 8. 4. 0% K 7= R v A 1
(1 497 Bk.2.200) . iR s B A B 0 38 = A Sk Al i

3K A0 il B R Sk 6 W fi 1 T 2 28 43 ) 25. 40,
28. 9% KT RIHIEA B B 43. 7% .43, 7 %0 5 1 fili 9
v, T T OGS IV i B m RN 36 B EE g 0 T 24 5 4 0 Dy
9.8% 1. 4%, m T KB AWM 1.2%.1. 3%,
KN 35 A TR R e 5 B 2K 0 T 24 0 A TR D B R A AR
VORI TH 25 53 5 R 51.8%.47. 6% . WL 7~8.
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Table 7 Antimicrobial susceptibility testing result of Klebsiella pneumoniae and Escherichia coli isolated from patients in de-

partment of neurology, CARSS, 2021

RV K . L7 || kAL fhE/BU4EE I 772

BT BEPG bR/ SERLAERR 13 370 18, . . o | mrkER

WRHL PG AR/ MM I 26 561 13.1  84.0 26343 3.5 93.5 | ZAiEE 13871 12.6 80.2 14204 11.4 68.5
Kk 19088 28.2 69.6 19194 44.9 51.6 | £BHH 17188 11.4 88.1 16609 1.3 98.4
3k Fu AR 21180 25.4 74.3 22526 43.7 55.9 || @EE 5514 21.5 741 3319 23.0 72.6
3k e 5 25618 18.9 78.8 25578 20.9 71.6 || RNV E 19388 20.1 77.1 19496 51.8 46.0
KT 13327 15.7 82.4 13352 9.0 85.6 || B iyetHMEm 25171 22.9  77.0 25279 47.4 52.6

T — R T .

R 8 2021 4F CARSS i 28 A RH B 23 28 10 H At i 87 1 40 087 X0 70 17 245 990 119 25 SO 0 25 21

Table 8 Antimicrobial susceptibility testing result of other Enterobacterales isolated from patients in department of neurology,
CARSS, 2021

R LRI - - - 1841 57.1 41.8 - - -

R TG AR/ EF T3 - - - 1792 28.2 60. 6 - - -

B R VG AR/ T L4 R 519 35.3 54.9 454 1.8 93.6 200 39.0 51.0

K 7 bR - - - 464 59.3 19.2 - - -

k16 At g 2837 30.9 67.0 2575 6.7 91. 8 1387 38.1 59.6

kTR E NG 822 38.1 59.1 670 32.7 65. 4 384 39.8 58.1

Sk A6 WR /47 L 30 1798 14.3 78.0 1586 1.4 96. 6 952 7.6 86. 6

KA T - - - 1268 6.4 89.0 436 94.3 3.9
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%% 8 (Table 8, Continued)
[ ¥4 fi +F B At 5 A2 B A PR E A
L2 Ko GET{ Ko W R Ko GE J
733 %) %) A % %) 733 %) (%)
it 2167 31. 4 67. 1 1865 7.7 91.2 1 057 35.8 62.2
W e 5 /e 2 856 7.1 91. 1 361 5.0 82.5 1395 7.0 80. 5
E ) 1947 6.2 93.2 1682 1.6 97.8 916 5.8 93. 1
JER (R 1366 7.6 90. 0 1327 1.1 97.3 749 4.7 93.9
[0 S Ny 2963 1.6 97.9 2 660 3.3 95.8 1453 2.2 97.7
RAIEER 1571 10. 6 83. 1 1376 18.0 57.0 754 6.4 89.9
AEE 625 21. 4 71.2 445 54. 4 39.6 264 14.0 76.9
B n % 1316 1.3 96. 5 = = = 736 1.6 95.0
sk eh R 2 879 13.8 84.0 2579 27.7 63.7 1459 6.4 89.3
EINTR N 2 267 17.0 80. 6 1950 40.5 52. 1 1052 9.5 85. 0
275 Tt e FEY ST e 2822 21.0 78.8 2551 56. 6 43. 4 1 409 12. 4 87. 4
LZFHEEB 277 8.3 91.7 = = = 157 1.3 98. 7
- RN LHUE .
2.2.6 FARBEZ\MHE Mo IELREE 2 KB KL 2523 530 Ry 52, 000,54, 4% . Al 4B

PETE 29 884 fk, i BT A T BRI 23. 400, Hoh oy g
I 1o AR Ay 6 2 R Bl FF B (11 491 £k 38, 5000
B 2345 PR TR (10 894 #k.36.5%) (Mg & ZF A8 X B
TR (3 628 k.12, 1%0) | ¥ A 70 2 /R 8 1 (506
1. 7% . S AN AT B X 0L B BE e sk
B 24 2R A v L X e T R 0 28 24 I i B e R

JHE BT XS 2% A L T 245 Wy T 245 5 R A o i Y e 40 ) )
Sk AU IE /BT 2 0 3 T 25 AR 4. 400, WE A ZF A
B X Sk LA E R R 2 % 48, 606 L AR v
B I T X R B/ i 4 TR T T 245 %6l 66, 4 0%
W 9~10,

R 9 2021 4 CARSS M2 AR B 20 128 A0 47 2% M5 5P 12 0 6 28 AR ) A 18 0 0 1 25 0 1O 25 S0 4 2R

Table 9 Antimicrobial susceptibility testing result of Pseudomonas aeruginosa and Acinetobacter baumannii isolated from pa-

tients in department of neurology. CARSS, 2021

i) = AN B KT 7R IS PG i) = AN ) KT 7R ] £ {15 R
AR B BUE RN 2 R T2 B W BUR R W R
B (% (% i (% (% B (% (% ME (% (%)
SEAS T AR /47 T 4E 6823 49.6  46.1 - - || Wk 10742 52.0 47.6 10288 18.9 77.8
WRELPE AR/ EL I 9 440 55.3  42.6 10169 11.6 76.0 || XF M 8930 54.4 45.2 9711 16.5 79.4
N - = y
Sl 10808 53.1 44.1 10380 15.0 78.7 || FIKRFE 7540 39.0° 59.5 10663 3.2 95.6
BE 7155 49.3 47.6 7170 7.2 88.1
S 760 5354 52.1 19.7 - . | ERmx
) TATHE 8723 43.8 54.9 8799 5.7 93.0
K fa e 5 2251 56.1 23.5 - - -
KRR 6905 15.3 66.5 - - -
S Fa g s 11176 50.0 45.0 10578 8.8 81.3
B £ 6583 2.4 85.4 - - -
S 740 WR 7 /47 O 40 8157 40.6 48.4 6765 13.6 74.1 :
AR/ B ? ’ >0 ’ Je AR 11171 45.3 47.2 10536 12.5 78.9
Wil - - - 6679 21.8 61.4 | s m 10596 53.5 45.9 10534 11.3 84.4
Sk F1 At g / B 24 £ 30 - - - 229 4.4 95.6 || ZHFiWE B 2439 0.9 99.1 1853 1.9 98.1

T — FoR T .
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Table 10 Antimicrobial susceptibility testing result of

Stenotrophomonas maltophilia and Burkholde-

ria cepacia isolated from patients in department

of neurology, CARSS, 2021

V22 ZF R B LML R TR RS

B B W2 BUR W 2 R
Mt % D WE (%) O

BRPM/ iR 759 28.2 54,7 131 66.4 22.9

K 760 th 1 1850 48.6 43.0 473 13.5 79.7
XKL i - - - 425 14.1 75.5
Kk R 2533 1.5 95.1 321 10.0 77.9
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