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Analysis of bacterial distribution and resistance during 2016
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(The Second Affiliated Hospital of Nanchang University Jiangxi, Jiangxi Province Key Laboratory of Laboratory Medincine, Nanchang 330006)

Abstract Objective To analyze the distribution and resistance of clinical isolated bacteria in our hospital in
2016. Methods All the bacteria strains isolated for the first time were collected for analysis. The drug sensitivity test
was carried out by the method of Kirby-Bauer or the automatic instrument. The method of E-test was used to detect
the MIC of Streptococcus pneumoniae against penicillin. WHONET 5.6 software was used for the statistic analysis of
data. Results A total of 4,201 strains of clinical isolates were isolated, including 34.8% (1,461/4,201) Gram-positive
bacteria, 65.2% (2,740/4,201) Gram-negative bacteria. Gram-positive bacteria were mainly Staphylococcus aureus
(11.1%, 463/4,201), coagulase-negative staphylococci (12.1%, 507/4,201), in which methicillin-resistant strains
(MRSA and MRCNS) were detected with rates of 25.3% (117/463) and 70.2% (356/507). Vancomycin, tigecycline,
and linezolid resistant strains were not found. 93 strains of Streptococcus pneumoniae and no meningitis strains were
isolated; for Enterococcus, Enterococcus faecalis and Enterococcus faecium were detected, the resistance rate of
Enterococcus faecium to the tested antimicrobials was significantly higher than Enterococcus faecalis, both of which
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did not show resistance to vancomycin, tigecycline, and linezolid. For the Gram-negative bacteria in the test, the
first five were Escherichia coli (17.7%), Klebsiella spp. (14.1%), Pseudomonas aeruginosa(8.7%), Acinetobacter
baumannii (7.1%) and Enterobacter cloacae (2.8%). The detection rates of generating ESBLs in E. coli and Klebsiella
spp.were 55.7% and 25.4% respectively. The resistance rates of K. pneumoniae, P. aeruginosa, and A. baumannii to
imipenem were 22.5%, 20.6%, and 61.5%, respectively. The detection rate of bacteria in Enterobacteriaceae resistant
to tigecycline was 4.4%. Conclusions Clinical common bacterial resistance is still very serious, and especially the
resistance rates of Enterobacteriaceae to tigecycline, Klebsiella spp. to imipenem increased significantly. Infection
control departments should take effective preventive measures to avoid the further spread of drug-resistant strains.
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Enterobacteriaceae
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Tab. 1 Distribution of bacterial species

i BIbRAL P EL /%
ol A 2740 65.2
PN7E i 742 17.7
i 48 B B A R 552 13.1
3P P R 364 8.7
fifi 5 AN FF R 297 7.1
937 Jo 117 2.8
PR S R 81 1.9
A AL 66 1.6
W2 2F L% L 99 2.3
PR 36 0.8
it SR 1L B 59 1.4
PR B AA 39 0.9
FRI T 44 1.1
oAt Bk 244 5.8
B2 PH 2 1R 1461 34.8
S R B BRI 463 11.1
NG EAEEN 179 43
e R A R A 123 29
JFC At ] I I3 12 2 2 Bk 205 49
BRI 124 29
DR JHER B 113 2.7
JIii ¢ B BK 1R 93 22
oAt 2 22 BN 161 3.8
Mt 4201 100
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Tab. 2 Distribution of clinical isolates of bacterial species
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ICU /% 1% T
MR 2125 679 408  62.0 202 502
NI S| 607 194 55 8.4 80 193
it ¢ 7 B A 1A 418 133 108 164 26 6.3
1] 3 AP R 288 92 46 7.0 30 73
i S AN R 212 68 83 12.6 2 0.5
BV AT B 91 2.9 8 12 18 4.4
PERAA W R 44 14 37 5.6 0 0.0
A AT A 53 1.7 3 0.5 10 2.4
WE S F SE R P 74 24 17 26 8 1.9
PR 27 0.9 3 0.5 6 15
VLRI IUFF B 56 1.8 3 0.5 0 0.0
PR v B AR 27 0.9 6 0.9 6 1.5
RV A 43 1.4 1 0.0 0 0.0
oAt 22 B 1 1 185 59 38 5.8 21 5.1
B2 BH 2 1 1006 32.1 250  38.0 205 498
SO A ER A 398 127 26 4.0 39 9.5
EE B R 327 104 162 246 18 2.7
7B 170 54 41 6.2 26 4.0
Jis ¢ B 3K BT 79 25 10 15 4 1.0
Hopth 2= PN A 32 1.0 11 1.7 118 8.5
Mt 3131 100.0 658  100.0 412 100.0
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80.6%) 7k, Xif AT T 24 4 1 R 24 2R 38 B 25 v T



20165 I PR 73 85 W1 1 o3 A0 S Ve i AT e . 605 .
3 AR TR BN B 2 i 245 F AN UK R
Tab. 3 Susceptibility of Staphylococcus spp. to antimicrobial agents
HH 2 MRSA(1n=117) MSSA(#=346) MRCNS(7=356) MSCNS(r=151)
R/% SI% R/% S/% R/% S/% R/% S/%
HER 100.0 0.0 89.1 10.9 100.0 0.0 70.0 30.0
NN 100.0 0.0 0.0 100.0 100.0 0.0 0.0 100.0
BZSpA A 17.1 752 8.3 87.4 76.3 19.4 20.6 78.6
A I B 16.2 82.1 8.3 91.7 78.6 20.0 21.4 77.9
R 12.8 82.9 6.0 91.7 56.9 19.4 12.2 77.9
ik i P e 6.0 94.0 4.6 95.4 20.6 79.4 2.3 97.7
FlAEF 6.8 88.9 1.1 97.4 16.6 82.3 15 96.9
RKEHR 9.4 86.3 4.6 94.6 31.3 58.6 0.8 96.2
SRR 71.8 28.2 35.0 64.5 75.7 223 25.4 73.1
AR 53 752 23.9 37.8 62.2 91.0 7.9 473 48.1
7S 0.0 62.4 17.5 82.5 32.7 67.1 20.6 79.4
kg 2 R 0.0 99.1 0.0 100.0 0.3 99.6 0.8 98.5
)5 e g 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
TtER 0.0 100.0 0.0 100.0 0.0 99.4 0.0 100.0
=EYIEIN-N 0.0 100.0 0.0 100.0 0.0 100.0 0.0 100.0
e T AURMRR A
FERE o« AN E R KB T3k B 2 FIR) 4% 1 i 4 FEHER TR AN DR BRGNP B 25 A 24 28 A B
{16 3 F R 1 R0 R T Bk 1 i e ( % 4). Tab. 4 Susceptibility of Enterococcus spp. to antimicrobial agents
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HIr R N46.2%140%. DL _E TR ARS8 A I 20 7 5 WP 2% R 1.6 97.6 239 23.9
o FZEMERE RN Tk B K 25 AR (R S). EIEALH 0.0 100.0 0.0 100.0
224 fEEERY HdiEsR 0.0 98.4 0.0 98.2
e s AURTARA

A ARG O3 MR T 28 BERR T, R R I 58
PR, o0 B H N85k, JLESPR. ili 28 BEEK B 0T bk
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Tab. 5 Susceptibility of Streptococcus spp. and Streptococcus pneumoniae to antimicrobial agents

-5 ML BE BR B (n=78)

LR OBERR A (n=16) Jii 9¢ BEER B (n=93)

LR Z57)

R/% S/% R/% S/% R/% S/%
TR 0.0 100.0 0.0 100.0 6.2 91.5
DSl 0.0 100.0 15.4 84.6 6.0 81.7
LI 35.7 59.5 - -
FeE TR R 333 64.3 20.0 80.0 438 95.2
TR 47.6 39.5 46.2 53.8 88.9 11.1
ARES N 55.9 28.2 40.0 60.0 89.5 105
AER 0.0 91.2 0.0 100.0 7.5 9.5
ISR 0.0 100.0 - - 0.0 100.0
TS 0.0 100.0 0.0 100.0 0.0 100.0

Ve 4 MTCZEEIN A
232 FREBEEEZHHEE

36ARKA S B B R XDR S HE 3R 2.5%, XiE
e 5% T ) Tk 24 28 020.6%, X Wk 76 AR/ = I B2 3H )
M 25 R MK, N6.3%. 297kkA S AREHF B+ XDR 1)
R N21.9%, 6 0 e 3% B T 25 % 861.5%, Xf
BN R BUR R s, 1£89.4%, MRS, WL
S 77 AL T X A AR SR VD SRR i P M e ) K
RIK92.4%F196.7% . 1 A b B /KA TR T 25 SR TD
BN frg FH R I ) U 2R 986.4.%197.2%
3 g

20164350 B 21420 1 bR IE EE B IR PR B IR, Hoh o

= 565.2%, B ZEPHPETR H34.8%. 4r B R AL
T HT S 20 B A IR R R R A5 T 17.7%(742/4201)
Jili 98 T TR A B 13.1%(552/4201) 4 38 {0 % % BR 15
11.1%(463/4201) 4 £ B 5 ML B 8.7 %(364/4201) A
il B AR ENAT B 7.1%(297/4201) 0 [ 4L DAREIR 38 O 32
(29.4%), FHNMLHT(19.8%) Al FRIE (17.8%). [0l i
TR, FHR S SECE b, HEEEER S
R RAEWA K, FEFIAL IR 513 —F P,
FoEREKW, FERAEICUR X d, Hoy 5 3
BBIMRAEEHE B BERE, 40 B AT 1367 153 5l v K
AT B19.4%, il 98 3 B 10 B 13.3 % R <0 2 €00 7] 46 Bk

6 PESBLsRIAIESBLsI RIHAA T . S {11 B XU 254 00T 255 R o
Tab. 6 Susceptibility of ESBLs-producing and non-ESBLs-producing E. coli and Klebsiella to antimicrobial agents

SN ESEY PN S S AH &
ESBLsH(n=413) ESBLs-(n=329) ESBLs+(n=150) ESBLs-(n=441)
R/% S/% R/% SI% R/% S/% R/% S/%
ZUR AR 100 0 72 253 - - - -
MR 437 P4 AR/ = e 230 15 94.4 5.4 89.5 14.7 79.3 30 66.9
DAY LN 99.5 0 26.5 73.5 98 2 42.1 57.9
ke 415 54.5 11.8 88.2 24.5 71.2 26.2 71.8
PRENHES 98.8 1.2 11.4 87.7 92.7 73 32.7 67.1
SK TN 27.4 67.3 6.6 92.5 21.3 74 28.3 70.8
A teg 63.3 35.7 9.3 90.1 70 28 31.6 68.2
W 0 99.5 2.7 96.7 1.3 98.7 24.7 70.1
DT 17.7 50.6 4.8 72.6 253 36 18.2 76.3
IRKEH 48.9 50.1 28.6 70.5 52 46.7 21.5 78.5
[GIp S =3 2.9 97.1 0.9 99.1 9.3 98.7 16.2 83.8
E2NAN 71.4 27.1 36.1 62 54 42 34.6 64.3
Vask =k VU 68.5 28.6 34.3 63.6 44 513 33.1 64.9
53 75 Tt PR A 59.1 40.9 44 56 68 32 353 64.7
W22 [H" 3.1 81.1 3.6 89.8 46 193 40.1 22.4
EEIIEZN 0.2 99.8 0.6 99.4 9.9 86.5 438 69.6

e s JRRRA “S T
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Tab. 7 Susceptibility of Enterobacteriaceae to antimicrobial agents

JkT e R KI5 75 1 (n=742) i T AH B (n=591) Ja AT 13 & (n=156) A2 T B J (n=90)

R/% S/% R/% SI% R/% SI% R/% SI%
ZUR PR 87.3 11.5 - - - - 545 455
W 37 VG B/ = s L 40 33 92.4 26.1 70.2 9.6 75.6 4.4 95.6
LN 66.8 332 55.2 448 96.2 3.8 61.1 38.9
kAt sE 322 65.7 26.7 72.6 36.2 61.3 0 100.0
LA it 59.5 40.1 46.9 53.0 40.4 59.6 222 75.6
Skttt fim 18.0 78.6 26.6 71.7 12.8 86.5 5.6 94.4
At 38.7 60.4 40.4 58.9 28.2 68.6 8.9 90.0
WP 1.2 98.2 21.9 71.3 7.1 90.4 0.0 33.3
GG 12.0 60.7 19.3 67.0 9.6 81.4 6.7 70.0
RKE#H 39.9 59.1 28.1 71.4 14.7 84.0 20.0 70.0
(TIPS =1 2.0 98.0 14.0 86.0 13 98.1 33 95.6
WA E 55.3 43.1 39.3 59.4 13.5 82.6 28.9 63.3
Vask =K VU 53.1 44.6 35.5 61.8 11.0 86.5 16.7 75.6
52 7 T f R 52.6 474 43.0 57.0 19.9 80.1 433 56.7
R 2 [ * 3.4 84.8 41.1 21.5 17.3 28.2 69.6 0
EYIIEIN S 0.4 99.6 6.3 73.9 6.6 90.7 6.9 345

P EERRI 7' 1 i N Ve

8 A A ENE B 2 [ VRO U T 24 (A 24 SR AU R
Tab.8 Susceptibility of non-fermentative Gram-negative bacilli
to antimicrobial agents

A AR P T il = AN Z AT
U2 (n=364) (n=297)
RI%  S/% R/% S/%
WIR 7 7 P/ = e L4 6.3 74.3 58.6 38.0
(LG 8.1 84.9 62.7 36.0
Ul F 229 565
WVl K v 20.6 71.8 61.5 37.8
RATE R 105 889 54.5 43.8
RRTEH 112 865 61.3 38.0
Bl KR 2 8.2 91.2 N N
EANAR A 14..8 82.0 63.7 35.6
Fe b R 12.3 83.0 41.8 38.4
77 g R - - 44.5 55.5
B - 2.4 89.4
ST MEHTA: N SR

B 12.7%;: ICUJRIX, 37852658k AF 5 & wibk,
I3 8 B AN T R 3 PR B R AR I S 5 [ g I A T 7 Bk B
24.6%, fili % 7 EAAH16.4%, 1S R 12.6%:
N2z EFEd, LB Rla28kEHK, P
WA 19.3%, 400 €050 &1 BR T 9.5 % A 2 1R ER g
B 7.3%00 3 B FONAI3AL. AR, HBEIEICU,
ICURIT 2 X, M AT A AN R R L AR A
JFEICUBHE S, UG ERHES &%, ICURH
DA B (9 7 2 3R R K B2 AN A A A N
F, TS B R DR IR A B RN 4 0 €0 8 & K

WSS A RoR, 4B 00 ) BK B AL 5 B T A
MRS =, REIBEYREE. TERE, R
MRSAMIMRCNS & 4 2537 25.3%4170.2%, W]
SEAKT2015%4E 45 [E CHINET W il £ 4 (MRS A 42.2%,
MRCNS 82.6%)1. MRSA Hi T H A5 3k i 25 51 i
WRIONZ EIN 2, MRSABYLKIIE T 2 IR PR 5k
FH AR, HIFRBEIEIR 7 55 3813 FIMR S AFR X 5 2
B AR E RN 2R A, A
S 50 W s R 2R o FATS R AT s I P B 1, BURK
RY>T5%LL E, IR AT R LA R wm 254,
0 o i frg FR W e R 41 73 Sl AP MRS AFIMRCN'S
T PR TR AR & B P B Vs 1, BRUER R 43 i S 94.0% Al
82.3%. 270FRMER TR &, 20 BR B AN R iz 3K B 14
BCECER — B, 2 IR (45.9%) &7 ELRE & T PR i
BRTA (41.8%), AE0 8 F B0 24 W R 24 1 B 1l K 18
I T3 IR B, 6 v IR B PR K5 2R AT 24 6 4%
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