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Incidence and antimicrobial resistance of pathogens of healthcare-associated

infection in a general hospital for three consecutive years

Z0U Xiu-zhen, MAO Hai-feng, SHI Jia-xin, TIAN Li-mei, LIU Shan-shan, PAN Li-ye,
CHEN Yanan., LIU Jing (The First People’ s Hospital of Lianyungang, Lianyungang
222002, China)

[Abstract] Objective To understand the occurrence of healthcare-associated infection (HAI), distribution of
pathogens, and drug resistance in a general hospital in 2014 — 2016, provide basis for prevention and control of
HAIL Methods Clinical data of hospitalized patients from January 2014 to December 2016 were collected by pro-
spective and retrospective investigation, distribution and drug resistance of pathogens causing HAI were statistically
analyzed. Results From 2014 to 2016, 4 750 patients had 5 352 cases of HAI, incidence and case incidence of HAI
were 2.19% and 2. 46% respectively. Incidences of HAI in three years were 2.47%, 2.07%, and 2. 05% respec-
tively, showing a decreased tendency, difference was statistically significant (y* =36.217,P<C0.01). Incidences of
HALI were high in intensive care unit, department of neurosurgery, as well as department of burn and plastic surgery,
the common HAI sites were respiratory tract, urinary tract, and surgical sites. The main pathogens causing HAI
were gram-negative bacteria (76.10% ). Resistance rates of Escherichia coli to cephalosporins and fluoroquinolones
were relatively higher (=60%); resistance rates of Klebsiella pneumoniae to carbapenems were relatively higher;

resistance rates of Pseudomonas aeruginosa to carbapenems showed a increased tendency year by year (XZ =15.175,
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P =0.001) ;antimicrobial resistance rates of Acinetobacter baumannii were all>>50%. Methicillin-resistant Sta phy-

lococcus aureus (SA) accounted for about 60% of SA, methicillin-resistant coagulase negative Sta phylococcus(CNS)

accounted for more than 80% of CNS, vancomycin- and linezolid-resistant Sta phylococcus spp. were not found.

Conclusion The common pathogens causing HAIT in this hospital are higher. Scientific monitoring on HAI and

regular analysis of clinical data are of great significance for guiding rational use of antimicrobial agents, controlling

multidrug-resistant organisms, and reducing the occurrence of HAIL

[Key words| healthcare-associated infection; pathogen; drug resistance, microbial; rational drug use

D= e S e 45 A1 g A8 2 78 I g P9 AR A R g . R
DI T R E B AL AT B i (8] 38 5 18 1 ™
ATk, BE DR N) 22T i
i R 25 PR G- MR B A 0 22 R B S e R A R AN A T
it 25 Pk 347 36 B e 45 I PRA2 YT i ok T IRE. R
TS A R B I e SR B R A TR OO 18 T A X
P 1 g SRR B S 4 it 5 0 R = S 2R B o B e
TR R M DU R 23 8 T B4 TR 245 1 R AT IR 2
BURE 25 R i

1 BBEFE

1 g R R R BB SR A BE B 2014 4
1 H—2016 4F 12 JT B Be 4 217 303 7], o 55
109 045 #] , 24 108 258 ], F 4 43.8 %,
1.2 BERAFsme Bl R EE Bk G 50 i I
BRAXoF 1 o Je e e XU, DR 3% A A S i W A [ R
Beldk ge £ 3RO 5K i CBE B R e W TR S )
(2009 4E) o K J Aif B 1 A0 [a] 651 3 A5 A 25 A 09 05
o WA Bt B S B SR D0 AT

1.3 HBHRELRHHKXE KA MicroScan
WalkAway 96 4= 5 2l ik 4= W) 73 A AR A7 40 1 46 0
A2 BRI, 7 A5 W s o SR FH 56 T i K S5 3 & A
TEAL P2 (CLSD 2012 4F 25 ff b . 50355 1 1k R i
SO ERE ATCC 29213, K % 1E ATCC
25922 Al 4% B ATCC 27853, 33k | TLA4E #B
e PRAS: 35 0>

1.4 B AR DA B R 2 W AR o
GRAT) Y CREE & [20017]2 SO #4741 5E

1.5 it sz BRI AR i 245 7k g8 it
w50 B3k [i) — 5 R (R0 i 3 5 A0 B TR R . g R A

[Chin J Infect Control,2018,17(2):97 — 102]

S A AL (WHO) 2 B i 245 P4 W e a0 4 77 19
WHONET 5. 6 4 247 9 J5t 74 it 245 ¥ 73 #r . SPSS
19. 0 GETH3AF 0 BT 45 8008 3647 48 3t 40 A 1 B9 R
DI R A R T o K 3, P<<0. 05
HESAGIFE L.

2.1 ERBRELBEINL 2014—2016 Fi kA E
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Table 1 Occurrence of HAI in 2014 — 2016

A4 Ik W% R A il 1R K 95 %
0 )
2014 67 623 1668 2.47 1922 2.84
2015 74 451 1538 2.07 1697 2.28
2016 75 229 1 544 2.05 1733 2.30
it 217303 4750 2.19 5 352 2. 46

2.2 BEREAEMESHA AR, EBERY KRR R
JEHT 5 AL RS X Oy FE B 2R A G AR Be i
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Table 2 Department distribution of HAI in 2014 — 2016

2014 4 2015 4F 2016 4F
Bl B BEBeEY ERERAIR  fEBE BERURY EBEEIR B BB BE BRI HR x p
ABC Bl RWRCOO O AEC Pk RRERCOH OB Bk RERCD

R [ 2 R 402 166 41.29 350 120 34.29 396 91 22.98 30.813 0. 000
LZYy 2072 273 13.18 2 052 227 11.06 2087 238 11. 40 5.084 0.079
e 0 L B 346 42 12. 14 340 42 12.35 308 35 11.36 0.164 0.921
BAEEEERE 2116 233 11. 01 2371 266 11.22 2263 248 10. 96 0.089 0.956
I R 1586 152 9.58 1485 121 8.15 1547 108 6.98 7.038 0. 030
HAth 61101 1056 1.73 67 853 921 1.36 68628 1013 1.48 - -

2.3 BERBAEIAEMR W ILERB RGN N T
WP L b IR S W PR TR ER AL LR R G
FRANTE AL B Gt T B IR AH 4R, 2014—2016 4F I ¢

B  , E R B ARSI L (7 =
70. 988, P<C0.001), L3 3.

RT3 20142016 4F = B /B YL FRAL 43 A
Table 3 Site distribution of HAI in 2014 — 2016

P 2014 4F 2015 4F 2016 4F At
[N ¥R L (26) B EL F R L (20) B AR ¥ B L (20) B E Fg LG (26)
0 1024 53,28 879 51. 80 795 45,87 2 698 50. 41
g 252 13. 11 242 14,26 235 13.56 729 13. 62
ATSLES 176 9.16 144 8. 48 207 11.95 527 9.85
FARIAL 117 6.09 75 4,42 77 4,44 269 5.03
iR X 103 5.36 101 5.95 89 5.14 293 5.47
i FB AN 1 R 5% 104 5. 41 88 5.19 95 5. 48 287 5.36
J k2R 2R 75 3.90 64 3.77 87 5.02 226 4,22
HAth 71 3.69 104 6.13 148 8. 54 323 6. 04
it 1922 100. 00 1697 100. 00 1733 100. 00 5 352 100. 00
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Table 4 Constituent of pathogens causing HAI in 2014 — 2016 (No. of isolates[ % ])

99 Ji T 2014 4F 2015 4F 2016 4F At
EEEMEE 119(19.61) 158(17. 81) 184(15.01) 461(16.95)
4 T 0,7 B BR T 43(7.08) 54(6.09) 79(6. 44) 176(6. 47)
5% FE] il 9P 25 2R 25(4.12) 44(4.96) 45(3.67) 114(4.19)
B BR 1 16(2. 64) 26(2.93) 28(2.28) 70(2.57)
IR 14(2.31) 9(1.02) 16(1.31) 39(1.43)
fili 96 Bt BR 1 6€0.99) 12(1. 35) 12(0.98) 30(1.10)
A ¥ 22 B 15(2. 47) 13(1. 47) 4(0.33) 32(1.18)
EEEMEE 447(73. 64) 662(74. 64) 961(78. 38) 2 070(76.10)

A 2 (1 PR 115(18.95) 168(18.94) 215(17.54) 498(18.31)
KW A B 85(14.00) 121(13. 64) 160(13. 05) 366(13. 46)
Jifi 9 55 B A1 84(13. 84) 129(14. 54) 213(17.37) 426(15. 66)
i = S B AT 73(12.03) 106(11.95) 171(13.95) 350(12.87)
I 372 2 75 £ U T 22(3.63) 30(3. 38) 37(3.02) 89(3.27)
RV EE 13(2.14) 11(1.24) 27(2.20) 51(1.88)
A TE AT T R 9(1.48) 8(0.90) 15(1.22) 32(1.18)
W ki 5(0. 82) 9(1.02) 19(1.55) 33(1.21)
913 1 T T 13(2.14) 32(3.61) 30(2. 45) 75(2.76)
A 22 B 28(4.61) 48(5. 41) 74(6.03) 150(5.51)
BHE 41(6.75) 67(7.55) 81(6.61) 189(6. 95)
{14 22 T ) 1 20(3.29) 32(3.61) 23(1.88) 75(2.76)
it 25 T 9(1.48) 15(1. 69) 28(2.28) 52(1.91)
PO 22 1 BF 1€0.17) 5(0. 56) 10(0. 82) 16(0.59)
TR 22 B B 6(0.99) 5(0.56) 7(0.57) 18€0. 66)
STV 22 T B 30. 49) 700.79) 10€0. 82) 2000. 74)
Hofh B 2(0.33) 300.34) 3(0.24) 8(0.29)
&it 607(100. 00) 887(100. 00) 1 226(100. 00) 2 720(100. 00)
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Table 5 Resistance rates of Escherichia coli and Klebsiella pneumoniae to common antimicrobial agents (%)

SeEE K A Jili 9 e T AA &
2014 4E(n=85) 20154E(n=121) 2016 4E(n=160) 2014 4E(n=84) 2015 4E(n=129) 2016 4E(n=213)

E=la ST N 94.1 96. 7 91.9 - - -

WK iz VG Ak 87. 1 95.0 91.3 50.0 69.8 71. 4
SR VG M/ P E 54.1 60.3 55.6 66.7 57.4 35.7
WR iz PG A/t e 2 3 11.8 14.9 13.1 50. 0 32.6 28.6
BRI/ o b4 R 29. 4 24.0 19. 4 59.5 47.3 39.0
3 7 At e 45.9 47.1 57.5 61.9 49.6 42.7
Sk 0 4 62. 4 71.9 70. 6 63. 1 58.9 49. 8
3k o1 g 5 56.5 73.6 71.3 64.3 59.7 50. 7
K ik g 68.2 68.6 69. 4 66.7 56. 6 48.8
KA T 25.9 21.5 15.6 45.2 40.3 28.6
A 52.9 73.6 71.3 64.3 58. 1 50. 7
G e 45 2.4 0.8 1.3 38.1 23.3 26.3
E A 3.5 1.7 1.3 39.3 23.3 24.9
[P S NS 9.4 13.2 5.6 39.3 18.6 17.8
RRER 68. 2 54.5 63.1 61.9 41.1 40.

DAGE¥ 3 55.3 47.9 44. 4 52. 4 38.8 38.5
LEBRD R 63.5 76. 0 66.9 50. 0 38.8 39.0
E2NSRU 81.2 79.3 68. 1 63.1 42.6 40.8
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Table 6 Resistance rates of Pseudomonas aeruginosa and Acinetobacter baumannii to common antimicrobial agents (%)

P ) 23 B2 S T i 8 R S R
2014 4E(n=115) 2015 4E(n=168) 2016 4E(n=215) 2014 4E(m=73) 2015 4E(n=106) 2016 4E(n=171)
WK iz PG A 46. 1 47.6 45.6 84.9 85.8 94,7
AR/ B - - - 79.5 50. 0 77.8
WR a7 PG A/t e 2 3 43.5 38.1 37.7 60. 3 50. 0 70.2
BRI/ Fo b 2 iR 49.6 45.8 62. 8 84.9 79.2 91.2
K 0y BE 40.0 38.7 34.9 83.6 80. 2 90. 6
Sk 70 it fi 33.9 36.3 37.2 82.2 77. 4 90. 6
2 ith rE 43.5 39.9 40.9 - - -
W e 455 7 36.5 54. 8 62.8 79.5 79.2 83.6
EL A 27.0 45.2 55.8 80. 8 80. 2 87.7
1P S NS 4.3 1.8 4.2 45.2 53.8 75. 4
KRKFEE 26. 1 26.2 28.8 69.9 73.6 80.7
TG E 24.3 23.8 25.1 50. 7 55.7 74.9
LAY R 36.5 38.1 41. 4 53. 4 61.3 77.8
EINRO ! 33.0 37.5 37.2 83.6 82. 1 90. 6
RPN ]
T T WL 2% PH R BB 25 W BT 253 ()
Table 7 Resistance rates of gram-positive bacteria to common antimicrobial agents (%)

o i v 6 A BR A E [] it TP 2 T 0 3k

LB 2014 £ (n=43) 2015 4E(n=54) 2016 ££(n=79) 2014 4E(n=25) 20154 (n=44) 2016 4E(n=45)
HEHE 93.0 100. 0 97.5 100. 0 95.5 91. 1
JE W 7Y bR 65. 1 59.3 59.5 88.0 86. 4 84. 4
TR/ 47 1 69. 8 59.3 55.7 100. 0 86. 4 84. 4
] 5 PG b / 5 L 4 R 58. 1 59.3 58.2 92.0 86. 4 84. 4
Sk 0y 4 65. 1 59.3 58.2 96. 0 86. 4 84. 4
RKEE 60.5 46.3 35. 4 88.0 59. 1 73.3
ThER 0.0 0.0 0.0 0.0 0.0 0.0
I 7% e g 0.0 0.0 0.0 0.0 0.0 0.0
PY R 55.8 51.9 38.0 28.0 18.2 33.3
FARS- 74.4 74.1 69.6 88.0 77.3 93.3
SRR # 72.1 64. 8 69.6 72.0 56. 8 84. 4
LAY R 53.5 46.3 29.1 72.0 63.6 68.9
EINSRU 58. 1 46.3 36.7 88.0 68.2 68.9
TPV A 46.5 35.2 24,1 28.0 18.2 40.0
52 7 T e Y A 4.7 5.6 11. 4 64.0 45.5 64. 4
F 5 P 41.9 29.6 16.5 12.0 6.8 20. 0
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