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Analysis of distribution and drug resistance of pathogens causing bloodstream
infections in Chongqing from 2013 to 2016~
LIAO Yunfeng .YAN Li*®
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University ,Chongqging 400016 ,China))

Abstract: Objective To investigate the distribution and drug resistance of pathogenic bacteria of blood
stream infection in Chongqing from 2013 to 2016,and to provide evidence and reference for the use of antibiot-
ics in Chongqing. Methods According to the technical requirements of national bacterial drug resistance moni-
toring network,the identification and drug sensitivity test of the isolated bacteria of blood flow infection was
conducted,and the results were interpreted according to CLSI 2016 standard, and the data were statistically
analyzed with the software WHONET 5. 6. Results From 2013 to 2016,25 907 strains of isolated bacteria
were isolated from blood samples, including 10 612 strains of gram-positive bacteria, which accounted for
41.0% sand the gram-negative bacteria were 15 089 strains,accounting for 58. 2%. The bacteria in the top 5
were Escherichia coli, Coagulase-negative staphylococcus, Klebsiella pneumoniae, Staphylococcus aureus and
Enterococcus. The detection rates of Escherichia coli and Klebsiella pneumoniae of ESBL were 48. 2% and
26. 0% respectively. The drug resistance rate of Klebsiella pneumoniae was 4. 1% ,and the non-fermentative
bacteria showed multiple resistance. The detection rate of methicillin-resistant staphylococcus aureus (MRSA)
was 29. 3% ,and the staphylococcus aureus was not found to be resistant to Vancomycin and Lynazolamide. In
addition to Tetracycline, the drug resistance of other drugs was higher than that of Enterococcus faecalis,both
of which were less than 2. 0%. Conclusion Gram-negative bacteria were the main blood culture isolates in
Chongqing,and the resistance of each isolate to commonly used antibiotics was still high. The resistance rate of
Klebsiella pneumoniae to carbapenems is increasing year by year. It is of great significance to monitor the re-

sistance of Klebsiella pneumoniae to carbapenems in order to guide the standard and effective use of antibiotics
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in Chongqing.
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L1 MRV BB 4B 2013 — 2016 4F 5 ER T 21
AT TR 24 W0 00 P i B S I A L JE 4 G S TR Y TS
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1.2 U5 RA B Ak EM R Vitek2-Compact
4 H Bl 40 % E AL Boet/ Alert-3D 4 [ 3l IfiL 15 55 1Y
(R M55 35960 LA & 25 E BD 4% 7)) BACTEC-FX200
= RD N1 BT Y A QIVE S IR R 1B 3 il N
F7 40 0 %5 R 25 O 50 L 8 i KB % L E-test £ iF 47
YN . 29 R R i Oxoid 24 F) 42 7=, E-test 4%

LR AN E
1.3 i
1.3.1 ARE  HEREEAIERE BRI WE

J7 R LT — YT B 25 P TG T R 2 L AR AR .
NEHREE 8~10 mL. FFUCREE 2~3 . & 2 i,
o3 9 R s AR . LB R 4R 1~3 mL, —
Jle RS EML 24 h OREE 2~ 3 KL TR AYJE Sz D

drug resistance surveillance;

Chongqing

1.3.2 ARG IR Moy & A shiln B 37 AR & R
BRI o 5 R0 27 o ISP L 22 5 BT AR RN I 5 7 SF A
WA S e A R SR L AT B R R . IR AU AE
TR FE AR b 38— A o A O R R A AR
B 35 C.5%CO, WA R I 18~24 h, [A] B4 1M Uk
R AT 2 Y (0 B K R Y 15 O R AN T T A I i
Y0025 25 RS Al IR .

1.3.3 W% E L0 1 i Vitek2-
Compact 4= [ 3h 411 8 %6 2 (X IE 17 % 58 F 24 O 5, 4R
165 PR A0 512 36 % A 1 AL D25 (CLSD M100-S26 Ji 75 7
FIREE R . A A ™ i BE 4 I PR 56 58 1
PGS 3 IRIEAT .

L4 ¥ TR0 4w @ A Bk i ATCC
25923 F1 ATCC 29213, K4 # ATCC 25922 4
SRS ATCC 27853 . 3B ERE ATCC 29212
Jiti 8 5Bk ATCC 49619,

1.5 GEib2aab s 2580804 R H WHONETS. 6 4K
PEEAT ST HT .

2 & ®

2.1 R 2013—2016 4F [ AR A Ak 4y B8
AR 25 907 Mk, Hooh B % BH M B 10 612 Bk, o
41.0% ; § 2= FAPERH 15 089 ¥k, 7 58. 2%, # 22 B
R AP B L 4 A VR ) G B A A BR A (25, 2%0) 4
AR (6. 020 B EREJE (4. 420, I ER B
A1. 4% MM ER A . 48. 8 Y0 M PR I ER A . A 2 BAME T
HEcH L AT R W 1% A5 1 (31, 0%0) | fili & v T A T
(10. 8%0) i B B (2. 8 %) , B4 35 1,

*1 2013—2016 FFIMIEFHHE 25 07 HRAEN S

2013 4 (n=16 042) 2014 4E(n=6 049)

2015 4E(n=6 511) 2016 4FE(n="7 305) HEit (=25 907)

T R
n % n % n % n % n %
2 PR TR
Y [ it B 7 1 7 Bk 1 1326 21.9 1591 26. 3 1705 26. 2 1910 26. 1 6 532 25.2
LA 342 5.7 392 6.5 395 6.1 425 5.8 1 554 6.0
TR R 227 3.8 221 3.7 283 4.3 410 5.6 1141 4.4
Jili % 4 1R T 88 1.5 96 1.6 99 1.5 120 1.6 403 1.6
22 BEAF
PN 1720 28.5 1883 31.1 2102 32.3 2 330 31.9 8035 31.0
ili 4% S A 674 11.2 601 9.9 710 10.9 811 11.1 2796 10. 8
A 3115 2 T 221 3.7 142 2.3 182 2.8 191 2.6 736 2.8
& AN B AT 179 3.0 159 2.6 126 1.9 165 2.3 629 2.4
A B A
I VA i 4 1 117 1.9 169 2.8 147 2.3 175 2.4 608 2.3
WA E R 93 1.5 54 0.9 53 0.8 48 0.7 248 1.0
Wi 51 0.8 34 0.6 78 1.2 66 0.9 229 0.9
AT F R 35 0.6 48 0.8 42 0.6 62 0.8 187 0.7
WE 27 2 75 1 2 T 48 0.8 52 0.9 25 0.4 29 0.4 154 0.6
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gkl 2013—2016 FEMEEFH T 25 007 HRAFH S
2013 4F(n=6 042) 2014 4F (n=6 049) 2015 4 (n=6 511) 2016 4 (n=7 305) it (=25 907)
[E73
n % n % n % n % n %
PR B AT R 38 0.6 44 0.7 22 0.3 31 0.4 135 0.5
A R 23 0.4 21 0.3 17 0.3 27 0.4 88 0.3
1A v B R TR T R 34 0.6 13 0.2 18 0.3 16 0.2 81 0.3
AN DR LA 613 10. 1 515 8.5 502 7.7 485 6.6 2115 8.2
*2 SEHAEEFKEMNAEAYOTMARMERE(X)
MSSA
EINE L] 2013 4E(n=227) 2014 4E(n=268) 2015 4E (n=293) 2016 4E(n=311) Hit (=109
R S R S R S R S R S
HHEG 96.0 4.0 93.7 6.3 97.7 2.3 93.8 6.2 95.3 4.7
TR T 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
RREZR 15. 8 82.1 18.6 77.3 19.3 77.0 11.4 86.3 16.2 80. 8
AR 65.0 30.5 55. 2 42.9 50. 3 47.3 49. 2 49. 2 54. 2 43.3
TR 38.0 61.1 33.6 65.3 32.3 66.7 28. 4 70. 9 32.7 66. 4
BN 9.1 89.0 14.5 83.5 6.9 90. 4 6.4 91.8 9.1 88. 8
k=8 R 7.8 92. 2 13.8 84.3 9.9 87.8 7.4 91. 4 9.7 88.9
Ak HEE 0.0 100.0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
I 2 i g 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
F 45 7 2.7 97.3 1.9 97.7 1.7 97.3 0.6 98. 4 1.6 97.7
B % 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
Y I % 23.6 74.1 22.6 74. 4 18.4 78.8 16.1 82.9 19.8 77.9
5275 it g Y s 31.0 69.0 27.5 72.5 23.6 76. 4 22.7 77.3 25.8 74.2
LU 5.9 93.4 10. 8 84.8 6.8 89.5 4.9 92.0 7.1 89.9
R M 2y, S Ay sk
gx2 SECHERENAEAYNM I RMEBER(X)
MRSA
EINEEGL ) 2013 4E(n=115) 2014 4FE (n=124) 2015 4E(n=102) 2016 4E(n=114) A1t (n=455)
R S R S R S R S R S
HHEEG 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0
PN 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0
[N+ 56. 7 36. 1 48.7 46.0 38.0 58.7 28.1 66.7 43.2 51.5
AR 79.6 17.7 86. 2 11.4 78. 4 17.6 78.1 18.4 80. 8 16. 1
R 71.8 24.5 75. 4 22.1 70.7 27.3 67.3 31.7 71. 4 26.3
WHYE 53.0 42.0 40.9 56.5 36. 2 62.8 26.7 70. 3 39.3 57.7
LR R 51.8 47.0 44.0 54.7 45.3 53.3 27.5 69. 2 42.1 56. 1
Tl &% 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
) 2% e fi 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
F 45 27.0 66. 1 22.8 74.0 17.8 80. 2 14.0 84. 2 20.5 75.9
BmwE 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
U2 51.9 40. 4 47.1 47.1 47.6 46.6 43.9 51.8 47.6 46.5
52 7 Tk i P G e 28.9 71.1 39.1 60. 9 24. 0 76.0 23.9 76.1 29.3 70.7
LI A 58.5 37.7 36.0 54.6 38.2 57.9 25.6 74. 4 39.6 56.0

TE RN 2y .S gk
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®3 REBEAMEARENAEAYHOHARMERE(N)

2013 4 (n=1 326) 2014 4 (n=1 591) 2015 4 (n=1 705) 2016 4 (n=1 910) it (n=6 532)

HUE Y
R S R S R S R S R S
HHEZG 95.5 4.5 96. 3 3.7 95. 6 4.4 93.9 6.1 95.3 4.7
LN 76.2 23.8 74.1 25.9 74.3 25.7 72.2 27.8 74.0 26.0
RKEZ 30.8 59.9 25.0 67.6 23.8 66.8 19.7 72.5 24.3 67.3
aEZ 82.8 14.8 84.7 13.7 81.8 15. 4 80. 1 17.5 82.2 15.5
AR 48. 4 48.2 45.7 50. 7 46.3 50.5 44.9 52.5 46. 2 50. 7
WNT B 48.5 46.0 44.2 49.5 43. 4 51.4 41.2 53.7 44,0 50.5
AR R 55.6 41,7 51.9 46.0 49.5 47.6 44,0 54,0 49.7 47.9
Tz 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
] 25 1 Jiz 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
Fil 45 15.3 83.8 12.1 86. 8 11.9 87.2 10.5 88.9 12.2 86.9
2 IIEZ 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
Y 3 % 30. 1 66. 2 33.0 65.3 31.0 66. 2 27.2 71.8 30. 2 67.6
7 75 Tt g Y 59. 4 40. 6 53.2 46. 8 54.7 45.3 50. 1 49.9 53.9 46. 1
LIV R 28.7 41.6 31.1 45. 6 32.3 47.9 26. 2 55.1 29.5 48.2

TE RO 2y, S UK

F4 EBELEHENMREAYNMHGRMGEE(N)

W2 2013 4£(n=287) 2014 4£(n=284) 2015 4£(n=120) 2016 4£(n=181) Hit(n=472)

R S R S R S R S R S
HHEEG 0.0 100. 0 6.9 93. 1 7.1 92. 8 2.9 97.1 4.0 96. 0
RV 1.2 98.8 7.8 92.2 2.6 97.4 2.8 97.2 3.3 96. 7
BB R KT R 42.6 57.4 37.1 62.9 31.3 68.7 42.3 57.7 38.6 61. 4
AR 70.5 10.3 66. 2 11.2 64.9 5.9 69. 3 3.9 67.9 6.9
WHYE 25. 6 70.5 20.0 66.7 21.2 71.2 10.1 84.6 17.5 75.4
L R 21.4 75.7 19.4 79.1 16.5 78.5 9.2 89. 2 15. 1 82.2
TihER 0.0 97.6 0.0 100. 0 0.0 100. 0 1.1 98.9 0.4 99.1
I 2 s iz 2.7 97.3 1.5 98.5 0.0 100.0 1.2 98. 8 1.2 98. 8
FEPES T/ IEAEETT
E=SIIEZ 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100. 0
PY 3R 2 80. 5 18.2 72.0 28.0 78.9 20. 2 80. 6 18.2 78.6 20.5
LIV R 24.5 73.6 22.4 74.1 17.6 77.9 9.2 88.2 16.5 80. 4

g4 ERBREN A EAYHT A EMGRE(N)
R 1 BR

Bz 2013 4FE(n=126) 2014 4 (n=114) 2015 4 (n=128) 2016 4F (n=189) it (=557

R S R S R S R S R S
HHEZG 80. 3 19.7 75.7 24.3 81.0 19.0 82.6 17.4 80. 3 19.7
ER SN 83.5 16.5 77.7 22.3 83.9 16. 1 78. 8 21.2 80. 8 19.2
SRR K% 51.5 48.5 55.3 44.7 50.5 49.5 51.2 48.8 51.9 48.1
AR5 86. 3 5.1 80. 8 6.7 78.7 3.9 70. 4 4.8 78.0 5.0
WNT B 79.5 12.8 78.6 11.2 84.2 13.3 81.7 14.9 81.1 13.3
ikl R 74.1 21.0 74. 4 14.1 76.8 15.9 78.2 17.0 76. 2 17.1
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gxR4 ERNFHRENNEAYN M RMGERE(Y)
BN 2R

EiNESEY] 2013 A (n=126) 2014 - (n=114) 2015 4F(n=128) 2016 A (n=189) At (n=557)

R S R S R S R S R S
LS 2.5 95.9 2.8 97.2 1.6 98. 4 1.1 98.9 1.9 97.8
) 25 e e 0.0 100. 0 0.0 100. 0 0.8 99. 2 0.0 100. 0 0.2 99.8
T/ IREET 5.1 87.8 6.0 88.0 6.2 83.0 0.0 95.7 3.8 89.3
EIEZ 0.0 100. 0 0.0 100. 0 0.0 100. 0 0.0 100.0 0.0 100.0
EZS S 58.5 39.0 3.1 45.9 67.5 32.5 60. 8 39. 2 60. 2 39.0
LPGY R 87.0 10. 1 90. 0 3.4 83.8 9.5 81.8 13.0 85. 1 9.6

T RO 2y, S Jy HUSK

2.2 H UL 22 B RO R 2Y ) i 2 1k
2.2.1 HEPREXDUR LY R 50 ARG

o ) 4 B AT BR A 1 554 Bk L rb i B AP bR 4
0,78 25 3R 3 (MRSA) 5 29, 3% (455/1 554), H 4 7§
RAHURR 4 €0, 3 5 3R T (MISSAD Xof s 37 i 285 . ) 4 F-
PSRBT R Y s B IR N EHE R G
23K 95, 300, [ B X6 21 %5 25 RN vl MR B 2 AR A 3K
25, MRSA X Fr f7 32 il 25 ) i T 25 2R 3 W 3 o T
MSSA bk, HAR WL 3% 2, ARG T 2k &6 [ i 91
PRI 2 BRI 6 532 P HC i 40 74 b o€ (o] il 9] 4
JEREE 74, 0% (4 834/6 532), & [ i [ 14 4 745 Bk

B0 5 8 R G T 25 54, 15 95. 306, W L0 %
R 25 55 82, 206 . % F A T Lo 8 MU it 25 %k
12. 206 A K HH XoF 77 oty 5 3R R R 4% e g Y 24 1 7 28 3K
B HAR LR 3.

2.2.2 pEREXPIR YN G E ARG I
MR 1 029 Bk LA e BRI 472 k. o5 41. 4005
PRIGERTA 557 Bk . (5 48. 8%, F&J 3Rk I 4 20 VH AR AN
1 R JBE RO %5 3R AR 25 2 53 531 3. 3040 1 38. 6205 B
PO PR 2K A o BRI BR B S 24 1k 24 LU 2 i BRRR . T X
Ty 85 B RIR) 4 W S A7) K UK L T 24 R 2 <22, 000, K
S B TN ER R 2 Y B Rk HAR L 4

x5 ABBRFESRE LAY ARMGRE(N)

2013 4E(n=1 720) 2014 4E(n=1 883) 2015 4E(n=2 102) 2016 4E (n=2 330) At (n=8 035

LR 2
R S R S R S R S R S

KLY T 7.5 86.0 6.4 89.8 7.4 88.5 10.0 85.1 7.9 87.3
AR TR 84.0 14.6 82.3 17.3 83.9 15.3 81.8 17.4 82.9 16.2
FEVGH/ AP 45,5 31.0 45. 6 31.3 46. 8 29. 8 44,1 33.7 45.5 31.5
Sk 1 A g 24. 7 71.6 21.2 75.6 20. 3 76.7 18.2 79.2 20. 8 76.1
kAt it A 56. 6 43.2 53.7 46.0 53.7 46. 2 50. 2 49. 4 53.3 46. 4
S 6l 30. 6 59.7 29.3 60. 1 26. 1 65.7 22.0 71.2 26. 6 64.7
Sk 85 41 1.5 96.5 1.6 97.6 2.1 96. 8 1.9 97.5 1.8 97. 2
A g 37.5 60. 8 32.7 65. 4 33.8 64. 2 30. 2 68. 2 33.3 64.9
P e 3 7 0.3 99. 2 0.3 99.6 0.9 98.9 1.1 98. 6 0.7 99.0
E BT 0.2 99. 8 0.6 99. 4 0.9 98.9 1.4 98.5 0.8 99.1
S FLUR R /&7 4 2.3 86. 4 5.4 87.2 4.7 89.0 3.9 87.7 4.4 88.1
WRBLPEAR/ Mt 2.1 94,2 2.3 95.2 2.0 94,5 2.5 95.3 2.2 94.9
(15 S 2.1 97.3 2.0 97.2 1.8 97.7 1.3 98. 4 1.8 97.7
KRG E 45.6 53.8 43.2 57.2 42.3 56.9 38. 4 61.2 42.1 57.6
AN 45.0 53.3 37.1 61.6 37.8 61.1 36.7 61.9 38.9 59. 8
LR R 41.7 55.8 34. 6 62.5 34,4 61.8 33.6 62.9 35.8 61.0
Kt % 22.0 68.5 16.4 70.7 23.2 64.0 18.6 72.5 20. 7 68. 2
52 75T e Y s 60. 9 39.1 55. 2 44,8 56. 2 43.8 53.9 46. 1 56. 3 43.7
ThEE 15.2 53.9 15.8 57.1 17.6 55. 4 14.0 60.5 15. 6 57.0

TE RN 2y .S gk
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6 REEERNEAYRN M RMGRE ()
2013 4E (n=674) 2014 4E (n=601) 2015 4E(n=1710) 2016 4 (n=811) Hitn=2796)
LR Y
R S R S R S R S R S
LT 16.2 82.9 11.3 85.2 9.1 87.6 13.3 83.2 12.1 84.9
ARTIAR/ R 33.8 58.7 32.3 61.2 28. 1 65.8 29.8 65.5 30. 7 63.3
Sk 1 At 05 22. 4 75.5 16.8 80. 3 13.4 84.3 17.7 81.0 17.3 80. 8
Sk 1 ity A 34.1 65.9 29.3 70.7 26. 6 73.2 28.3 71.1 29.3 70. 4
S i 5 20.3 75.6 16.9 79.0 17. 4 81.0 17.9 80.0 17.8 79. 4
S A 2.3 96. 9 2.6 95.1 2.6 96. 4 7.4 91.9 3.9 95.0
A 24.5 73.7 19.0 79.0 20. 5 78. 2 21.5 78.1 21.8 76.9
7 e ¥ 7 3.6 95.0 3.0 96. 0 4.4 94. 9 6.9 92.9 4.1 95.1
ES/Snas) 5.1 94. 9 3.9 96. 1 8.6 91.4 6.2 93. 2 5.6 94. 2
3L FRLUR R /&7 12 30 0.0 77.3 2.6 88.3 7.8 87.2 10. 2 87.6 7.2 87.0
WRFL PG/ s (2 3 8.0 89.5 7.0 90. 6 7.6 90. 0 8.8 88.6 7.7 89.8
B oK 2.5 97.3 2.4 97. 4 1.6 97.9 5.4 94. 6 3.0 96. 8
[N+ 19.7 79.9 19.7 79.8 13.4 86. 1 18.1 81.6 17.5 82.1
HNT B 12.2 83.7 15.8 81.6 11.7 84.8 13.9 83.3 13.3 83.5
k= U 9.9 88. 4 12.1 85. 1 8.4 89.3 11.3 86.7 10. 3 87.5
KR 14.3 61.9 9.8 78.0 24.0 58.3 15.6 67.5 17.6 64.8
0 5 T Je P W 28. 6 71.4 28.5 71.5 24. 8 75.2 28.1 71.9 27.3 72.7
DAGE% 3 8.0 79.6 9.4 79.1 6.1 84.6 9.4 80.0 8.2 80.9
R i 2. S O Uk
x7 AEABEARENREAYHNMERMEGERE (W)
2013 4E (n=221) 2014 4 (n=142) 2015 4 (n=182) 2016 4 (n=191) Hit(n=1736)
LAY
R S R S R S R S R S
Sk 60 it 1 9.2 83.9 13.0 80. 6 8.5 84.7 15.9 78.3 11.5 82.0
S e i 5 5.6 85. 1 9.3 82.9 7.2 86. 1 6.3 84.3 6.9 84.7
. i 1 75 15.5 81.6 15.2 78. 2 14.7 80. 3 15.7 77.8 16. 8 79.6
E33T 12.0 84.9 21.6 73.2 13.3 81.6 15.7 80. 8 15.1 80. 8
WRAL PR/ s (L 3H 6.0 82.8 9.7 77.0 7.0 81.9 11.6 77.9 8.4 81.2
By >k - 5 5.2 94. 3 7.1 91. 4 3.5 96. 5 2.7 96. 7 4.5 94. 9
N+ 12.4 85. 1 9.4 88.3 8.9 88. 1 6.3 91.5 9.4 88.1
NGRS 14.6 83.6 8.0 90.5 7.5 91.3 3.2 94. 1 8.6 89. 6
AR R 11.7 83. 6 8.3 89.5 9.1 88.6 3.2 94. 1 9.6 90. 6
WE 1 74 Ak 11.8 76. 4 13.8 76. 2 11.7 77.3 18.0 71.5 13.8 75.3
A% 12.2 87.2 8.9 90.3 7.4 90. 5 5.0 94. 4 8.5 90. 5
R i 2y, S O Uk
38 HERHTRNRABFAYHMERMEGHE ()
2013 4E (n=179) 2014 4E (n=159) 2015 4 (n=126) 2016 4 (n=165) Hit (=629
LAY
R S R S R S R S R S
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