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Correlation analysis between drug resistance of pathogenic bacteria and dosage
of antibiotics in Tianjin Union Medical Center from 2013 to 2015

JIANG Yuan, SUN Xiu-ying
Department of Pharmacy, Tianjin Union Medical Center, Tianjin 300121, China

Abstract: Objective To investigate the application of antibiotics and bacterial resistance in Tianjin Union Medical Center from
2013 to 2015, and to probe into the correlation between the drug resistance of pathogenic bacteria and the dosage of antibiotics, so as
to provide guidance for rational drug use in clinic. Methods The distribution, drug resistance of pathogens, and usage of antibiotics
in Tianjin Union Medical Center from January 2013 to December 2015 were collected. The correlation between the drug resistance
of pathogenic bacteria and the dosage of antibiotics were analyzed by Pearson method. Results There were 25 134 strains which
Gram negative bacilli were the most, and followed by Gram positive bacteria. The top 5 of the target pathogens isolated were
Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, Acinetobacter bauman coli, coagulase negative staphylococcus.
The drug resistance rate of Staphylococcus aureus to penicillin and erythromycin was high. The resistance rate of Streptococcus
faecalis aginst the vast majority of the tested antibiotics was significantly lower than that of Enterococcus faecium. The resistant rate
of P. aeruginosa to the large variety of antimicrobial agents increased significantly, and the drug resistance rate of the strains

increased rapidly. The drug resistance of P. aeruginosa was better. Defined daily doses (DDDs) of cephamycins, cephalosporins and
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piperacillin tazobactam were high, and cefoxitin and ceftazidime ranked in the top 5 from 2013 to 2015. DDDs of special class of

antibacterial drugs imipenem and biapenem increased rapidly. Drug resistance of P. aeruginosa against piperacillin tazobactam and

meropenem DDDs were significantly correlated (P < 0.05), correlation of E. coli and K. pneumoniae resistant rate against cefoxitin

DDDs were significant (P < 0.05), but there were no statistical significances between the rest of the resistance rate of bacteria and

DDDs. Conclusions The monitoring indicators of antibiotics for inpatients are up to standard in Tianjin Union Medical Center

from 2013 to 2015, and the resistance of some pathogenic bacteria is in a decline tendency. With the large consumption of

cephamycins and carbapenems, the current situations of bacterial resistance remains are severe which needs to strengthen the

management of clinical use of antibiotics and monitor of bacterial resistance.
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Table 1 Top 10 isolated strain and drug resistance rate in Tianjin Union Medical Center from 2013 to 2015
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Table 3 Drug resistance rate of Staphylococcus aureus bacteria genera to commonly used antibiotics from 2013 to 2015

< 102 2 BRI 24 25 /% R B2 1A BRI 245 /%
LR 251
2013 4 2014 4 2015 4 2013 4 2014 4F 2015 4

WREER 70.11 60.12 68.28 52.90 45.81 43.57
RS 3 67.93 61.82 70.44 78.42 73.45 70.96
HHEG 95.56 98.69 100.00 99.25 98.46 99.46
FE TG K 26.63 23.39 37.41 80.00 71.64 64.95
IR Z K] 0.00 0.00 0.00 0.00 0.00 0.27
PN 41.30 29.09 40.68 13.67 8.74 7.96
FeE IR 19.57 15.56 28.93 10.00 7.54 9.60
NI 23.50 20.27 32.18 43.80 34.65 37.54
P A 13.04 11.49 8.16 6.43 2.90 7.14
) 2% W 0.00 0.00 0.00 0.00 0.00 0.00
s ER 0.00 0.00 0.00 0.00 0.00 0.00
W25V T /IS AR T 0.00 0.00 0.00 0.00 0.55 0.00
FAE 14.67 15.78 27.43 0.00 2.13 1.93
BT HHE 26.78 22.32 19.35 68.35 62.02 53.41
WEZN- 3 26.63 20.44 37.03 20.86 18.70 14.23
IR 0.00 0.00 0.00 0.00 0.00 0.00
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Table 4 Drug resistance rate of Enterococcus genera bacteria genera to commonly used antibiotics from 2013 to 2015

FEER BN 252/ % DR S BRI 24/ %

LR 254

2013 4E 2014 £E 2015 4E 2013 4E 2014 4F 2015 4
He#% G 7.47 8.57 16.01 77.78 71.24 71.12
ZORVEAR 9.55 8.81 15.86 76.47 70.96 68.34
TOMREE R 100.00 100.00 100.00 100.00 100.00 100.00
WKW E 15.73 16.34 17.24 71.43 68.65 64.65
AmE 60.11 62.48 58.68 81.93 82.26 81.64
R 2 K] 0.56 1.74 0.62 54.12 40.90 36.77
KPR KR 2 [ 42.05 42.29 42.79 40.00 41.42 39.90
KPR T I 26.14 26.61 30.78 55.95 40.16 33.92
T I R 15.17 15.26 15.32 70.59 65.92 63.36
TPV E 12.92 14.72 14.66 70.59 67.53 64.93
2% 0.00 0.41 0.62 0.00 0.00 0.00
W AT IE AR T 100.00 100.00 100.00 0.00 0.00 0.65
IEZS-~ 76.40 79.93 80.50 55.29 49.15 49.85
B 0.00 0.00 0.00 0.00 0.00 0.00

FmiESR 0.00 0.00 0.00 471 0.38 0.00
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Table 5 Drug resistance rate of G bacilli to commonly used antibiotics from 2013 to 2015

T K I A TR 2495/ % i 98 v T AT BT 24 28/ % i 2 AT BT 2528/ %
2013 4F  20144F  20154F  20134F  20144F  20154F 2013 4F  20144F 2015 4F

FORTaAR 80.55 79.55 77.22 99.74 99.86 100.00 94.78 100.0 100.00

R TEM/ET L 44.42 39.94 47.66 26.57 14.35 22.78 23.38 28.76 47.63

Bk A2 1.61 0.80 1.24 2.96 1.11 0.83 19.65 19.35 4.77

Nl 49.02 43.54 39.28 24.78 12.67 18.51 99.75 89.76 99.77

AN 52.93 48.68 45.19 12.58 7.52 12.68 35.32 44.74 49.89

ShAvE T 49.08 41.74 4337 24.65 12.85 19.81 37.06 45.97 50.11

SIS 53.57 48.20 48.42 29.27 16.71 25.83 100.00 100.00 100.00

kAL 49.02 43.50 37.08 24.39 12.67 17.56 34.58 44.89 48.98

W R 2 [A] 5.41 2.49 3.62 45.57 36.35 40.33 100.00 100.00 100.00

NS 47.99 4523 4528 17.72 9.19 14.59 34.83 43.55 43.79

NAjeaae] 0.00 0.00 0.19 1.16 1.11 4.03 33.83 43.55 48.53

TR AR 49.94 44.62 42.75 10.14 5.57 9.13 22.44 23.39 21.72

B 0.00 0.00 0.10 1.16 1.11 427 33.08 43.01 48.40

Wz A Ak 54.26 48.20 46.33 87.93 99.30 82.44 34.83 44.09 48.76

Sk =4 50.35 44.83 44,61 26.32 15.46 21.95 99.00 100.00 100.00

557 57.80 56.30 56.53 22.91 10.31 17.14 36.09 44.89 54.92

S Al 49.13 42.54 38.45 24.39 12.13 18.98 35.16 44.47 4921

UMEGHR 11.51 8.18 9.63 732 3.76 3.56 33.58 34.14 39.28

W 37 G AR/ Ay P £ 200 1.04 1.52 0.86 4.11 2.79 4.98 32.09 43.28 44.47

550 4T ] 53 A1 T BRI Y 2426/ % FH V) B AT TR 24 26/ % WE 32 27 78 B R R BT i 2426/ %
20134 20144 20154 20134 2014 4F  20154F  20134F 2014 4F 2015 4F

ZR I 100.00 98.39 100.00 100.00 100.00 99.64

FORTEM/EY 100.00 98.72 100.00 100.00 100.00 98.92

Rk 2 6.17 2.88 1.09 2.24 0.42 0.00

A 23.45 15.65 23.04 9.87 10.13 13.67

WNE 18.50 14.38 15.99 4.48 2.53 3.60

AP T 98.46 99.04 100.00 10.76 9.28 14.03

Sk 7R Rtk 100.00 99.36 100.00 100.00 100.00 100.00

LA 11.01 6.13 7.88 3.14 1.27 1.08

R 99.78 99.36 100.00 22.87 27.43 28.78

PN 15.86 6.07 3.79 5.83 2.53 5.40

Wi 5 e 21.59 16.61 16.80 0.00 0.42 0.00

AR E 18.94 13.74 15.76 4.04 2.11 2.88 2.03 4.04 2.86

B 15.86 8.95 13.28 0.00 0.42 0.00

W 57 75 A 18.98 10.58 11.68 11.21 8.86 10.07

Sk ARk Y 99.78 98.40 99.72 98.65 86.08 100.00

=Wk 99.56 98.71 99.45 10.76 7.17 8.33 0.00 0.00 0.71

Sk fth 14.16 8.79 13.65 9.01 10.13 13.36

MR 15.20 5.77 3.52 4.48 4.64 3.60

W7 PG AR /Al s 2 20 15.23 5.43 7.86 1.79 3.80 2.16

Kk 0.00 0.00 0.00
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Table 6 Correlation analysis on drug resistance of main bacteria and dose of antibiotics
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