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[Abstract] Objective To investigate the distribution and antimicrobial resistance of bacteria isolates from intensive
care units(ICUs) in Shandong Province. Methods  Antimicrobial susceptibility data about clinical strains isolated
from ICUs of 101 hospitals and general wards(non-ICUs) of 106 hospitals in Shandong Province in 2014 were ana-
lyzed statistically. Results A total of 24 458 strains of bacteria were isolated, of which gram-negative and gram-pos-
itive bacteria accounted for 80.37% and 19. 63 % respectively. The top five pathogens in ICUs were Klebsiella pneu-
moniae , Acinetobacter baumannii , Pseudomonas aeruginosa , Escherichia coli , and Staphylococcus aureus. Resistance
rates of Escherichia coli. Klebsiella pneumoniae. Enterobacter cloacae, and Serratia marcescens obtained from
ICUs to carbapenems, piperacillin/tazobactam, cefoperazone/sulbactam, and amikacin were all higher than those
from non-ICUs(all P<0. 01). Resistance rates of Acinetobacter baumannii » Pseudomonas aeruginosa » and Sta phy-
lococcus spp. from ICUs were all higher than those from non-ICUs(P<C0. 05). Resistance rates of Acinetobacter
baumannii isolated from ICUs to imipenem and meropenem were 78. 0% and 79. 0% respectively; while Pseudo-
monas aeruginosa were 25.5% and 21. 6% respectively, resistance rates to other antimicrobial agents were all <C
30.0%. Isolation rate of methicillin-resistant Sta phylococcus aureus from ICUs was higher than that from non-1CUs
(39.7% vs 26.0%, P<C0.05). Conclusion Antimicrobial resistance of bacteria isolated from ICUs is serious, ra-
tional use of antimicrobial agents should be guided according to the results of antimicrobial susceptibility testing re-

sult, so as to prevent the spread of drug-resistant bacteria.
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Table 1 Distribution of major bacteria isolated from ICUs
and non-ICUs
ICU(n = 24 458) 4k ICU (0 = 146 940)
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Table 2 Distribution of bacteria isolated from sputum, blood, and urine specimens from ICUs(% [No. of isolates])
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IR 42,29 (2 031) 70.53(6 913) 86.02(8 232) 70.77(201) 71.05(17 377)
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Table 3 Antimicrobial susceptibility testing results of Escherichia coli and Klebsiella pneumoniae from ICUs and non-1CUs
PN 7R R Jili 9 e B A T
WY ICU 4k ICU ICU 4k ICU

Ml R(%  S(%) ME  R(% SO Bl R S(%) Mt R% S
EaR SN 2575  87.3 8.8 31610  84.9 12.0 - - - - - -
WR 7 74 Ak 1293 76.6  14.4 16 891 72.7 18.5 2116  55.2 32.6 10 201 47.7 40.2
o] B Y b/ i 2 R 1163 18.1 56.7 16973 12,7 64. 1 1852 16.0 69.0 11025 11.4 77.1
FOR TG AR/ &P 1401 59.8  20.6 17 045 44.8 30.3 2011 38.9 53.6 9153 28.2 63.5
WR L 75 bk / il s 12 341 2584 7.5 849 30 796 3.7 91.7 3 791 7.0 87.3 18 209 4.0 92.3
S M b 911 79.9  11.1 11246  68.5 19.8 1252 55.5 30. 1 5542 44.0 39.3
Sk k3 864  64.2  30.0 11006  57.4 38.1 1332 44,9 51.1 6960  33.6 61.9
3 70 fth i 2374 33.7  62.0 28 846 25.8 68.9 3522 21.3 74.5 16 550 14,4 82.2
Sk 0 ity 1970 69.9  29.3 21729  59.0 40. 4 2789 44,2 55. 1 12354 32.8 66. 4
S 6 I 707 66.9  28.4 10 241 56.2 39.6 1064 42,0 51.8 5568  30.7 61.3
S ol s 2660  43.0 43,1 32 440 33. 54.3 3979 25.2 64. 8 19 142 17.5 74.6
3 L UR R /&7 230 867 1.1 71.4 9 920 4.9 81.1 1176 11.2 75.9 5 408 3.9 87.2
kLT 1397  17.9  72.7 17 333 13.9 77.9 2254  12.8 83.0 10968  11.1 85.0
A lhrg 1960  49.6  47.2 23964  37.0 59,7 2945 28.1 68.7 13 847  17.6 80. 0
T e 15 7 2616 2.8  96.4 32 010 0.8 98. 4 3 842 3.0 95.6 18 915 1.3 97.0
EB KT 1227 2.8 96.3 17 343 1.0 98. 4 1917 2.9 95. 1 10 800 1.4 97.5
W] ok 2 R 2608 8.5  90.7 31 308 5.1 93.9 3 894 5.3 94. 1 18 424 3.5 96. 0
KAREZ 2610  51.0  46.7 31602  49.3 48.7 3831 25.6 73.0 18 764 20.5 78. 4
DR 2171 30.0  45.0 26 023  25.5 49.1 3196 13.7 73.1 15418 10.7 77.0
BHYE 2394  59.6  35.5 28797 55.9 40. 1 3562 19.0 76.2 17 074 16.2 79.5
k=8 RU 2631 55.7  39.0 31867  52.4 43.0 3897  14.4 81. 1 18 874  12.8 84.3
52 75 Tk e B TS g 2376 61.7  38.3 28851 63.0 36. 8 3546 37.6 62.1 17016 31.4 68. 2

R0 253, S URE . A R I

ICU 54k ICU 702 B8 i A1 1w 5 A8 TE AT 1 L 86 B v 7 81 0F 0 11 25 00 10 25 Bl
Table 4 Antimicrobial susceptibility testing results of Enterobacter cloacae, Proteus mirabilis and Serratia marcescens {rom

ICUs and non-ICUs
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EINEEE Y ICU ik ICU ICU 4k ICU ICU ik ICU

ME ROO SO0 HE ROO SO0 i ROD SU0  #E ROD SO #kEC RO S0 #E RO SO
WRFL PG Ak 322 39.1 55.6 2992 28.0 65.7 186 26.9 64.5 1450 35.0 55.4 250 42.0 50.0 773 18.1 72.2
WL PG AR/ s B30 570 13.5 76.1 4876 6.3 86.3 416 1.7 96.6 2823 1.7 96.8 406 4.9 89.2 1316 4.6 89.0
KAt e 521 32,6 63.1 4454 21.1 75.0 375 8.3 90.1 2574 5.6 92.5 388 26.8 70.4 1229 14.3 83.6
S F A 415 43,1 56.6 3113 28.8 69.5 200 37.2 61.7 1869 36.9 61.7 291 447 53.3 876 15.5 83.0
KIuES 182 36.8 56.0 1523 29.5 63.0 116 43.1 51.7 875 37.5 57.0 84 35.7 643 346 18.8 76.0
S A n s 600 20.2 68.5 5114 13.6 77.4 431 16.9 65.9 2955 16.0 65.0 423 28.5 60.5 1363 8.9 83.3
KA WR IR / 7 AR 208 11.5 85.6 1475 5.8 86.6 126 1.6 92.1 856 0.9 96.8 147 7.5 72.8 412 3.6 91.0
A 424 344 64.2 3630 20.4 77.4 338 89 90.2 2167 7.1 91.1 308 31.8 64.6 970 11  88.4
DA 584 5.1 90.4 5130 1.9 92.6 - - - - - - 392 6.4 84.4 1327 2.7 87.7
EB R 325 4.6 945 3170 1.8 97.3 209 0.5 97.6 1691 1.2 97.9 256 3.5 957 845 1.8 97.8
POk A 583 5.5 94.0 4925 2.5 96.7 404 4.0 948 2824 42 93,7 413 58 935 1305 3.8 95.6
RARGEE 576 17.2 80.4 5083 10.2 87.4 423 31.9 58.2 2901 29.7 59.6 412 141 84.2 1343 7.2 92.0
RATIGE 473 15.4 76.5 4041 10.1 85.0 335 17.6 60.0 2374 19.5 58.8 375 10.9 70.1 1176 6.4 84.0
EANTSRURE 540 18.9 77.4 4478 9.8 86.8 410 42.4 459 2652 42,7 47.7 335 18.8 75.8 1209 7.8 88.8
EAHE R 588 15.1 81.5 5150 7.6 90.4 427 24.6 62.3 2945 23.6 (2.9 416 8.4 84.6 1361 3.5 93.6

R 255, S SR L A R 5 iy



A L P A A 2017 4 6 AER 16 B4 o M

Chin J Infect Control Vol 16 No 6 Jun 2017

23,2 FERBEZPMHAaE FEIELREEZH
PEAN X T HCE 259 M 25 s R W3R 5. ICU 43
30012 N ST B A S i B B R T T e o 2
it 25 3R 24955 T4k ICU Hibk (42 = 48. 01~1 916. 45,
P<C0.01), 1CU 4 &5 ] 2 A S 4 18 X 0 Ji 55 1w
25 B KRG 25 R 4 B 78, 0% .79, 0%, X 3k 71
W Fil] /& B30 OK 7 28 2R i 2 SR AIK L 43 R 35. 0%

30.9% s ICU F3 18 4 &t {15 50 0 17 6] S0 fie 355 i i 56 20
B R BT 25 2 43 B 25. 5% .21, 6% , %k Hi At 3
BB 251 0 T 25 38 4 << 30. 0%, ICU 43 551 3 4
EREHMEN 25 %R 59E ICU i ER LRI E
My =0.09~1.18, % P>0.05) , XM K H R &
Jy itk e H o w4 AR TR U B R OR AR 87, 4060 ~
96.3%,

x5 ICU Sk 1CU 435 3= Bl K e T X i 25 ) 1Y 24 8 4
Table 5 Antimicrobial susceptibility testing results of non-fermentative bacteria from ICUs and non-ICUs
i1 & N Gy FF I i 2t AR N T
LR ICU 4k ICU ICU 4k ICU
M R(%)  S(Y%) M R(%)  S(Y% M R(%)  S(%) M R(%)  S(Y%)
WR $ir PG Ak 1894  81.3 12.2 3499  41.8 43.7 2183  22.8 63.7 9 741 14.6 75.0
WR L 75 bk / il s 28 31 3301 75.2 17.6 6039 32,8 62.3 3110 14,7 68.3 13002 8.0 81.8
B RN 3184  78.5 17.2 5974 33,5 60. 2 3322 18.9 72.6 13773 11.1 83.7
S Al 5 3921 79.7 16. 0 7053 36.3 58.9 3 421 15.3 73.2 14235 9.5 83. 1
3 760 UK [ /7 EL 40 1363  35.0 33.9 198  17.6 63.6 1196 13.7 66.7 4 818 6.0 82.5
AR - - - - - - 2135  29.6 51. 1 9287  18.9 65. 6
W fie 1 P 3522 78.0 21.2 6345 34,6 64. 4 3153 25.5 68.6 13728  11.7 82.7
EX R 2065  79.0 19.3 4005  35.4 62.1 1950  21.6 72.8 8923  10.0 86. 4
By ok B2 2484 52,9 43.8 4490  23.4 73.9 3196 8.4 89.0 13566 5.2 92. 4
KRGEE 3829 741 22,1 6918  35.3 62.1 3272 14.8 79.5 13 746 9.1 85. 8
Kt &R 1102 30.9 51.8 1552 15.6 72.7 - - - - - -
WNTE 3820 81.5 16.5 6 862 37.4 60.5 3278 19.8 74.7 13525 12.5 80. 4
LER R 3912 64.5 19.0 7186  29.5 62.5 3362 19.4 72.8 14177  12.7 80. 6
2.3.3 EEHKEE AR AR R R BT HNEERIUERM MR 2Tt E XL Y P

T8 R VBB BT R % e i 2 1Y e Ak . ICU
i 42 PG bR 4 ¥ €0 3 A BR B (MRSA) 6 R o
39.7% . THE ICU 1 26. 0% (5 = 155. 70, P<<
0.01), ICU 43 85 45 o €0, 75 %5 BR 14 . ¢ 15 7 BH 7 %
2] BR AN B2 W T 215 | v A TR IS 24 0 R R A - T 24
KPR T AE ICU (52 = 31, 36 ~ 417. 87, ¥ P <
0.01), ICU gk ICU 435 1) 4 18 €0 5 4 3K 7 % K

=0. 05) X 52 75 i 1 P ol e ) i 245 R ICU IR T AR
ICU(y? =6.56, P<C0.05), ICU 4 B i1 % [& i B
A A 2 TR AT X 21 B L AR B AT 24 R TR
ICU 43 8 B Bk G {843 B b 3. 98.33. 50, # P <<
0. 05, 3F 5 77 Tk e F m el 19 1 245 5 0 22 7 T4 712
BN (4 =2.63,P>0.05), WLFEG6,

F 6 1CU 5k 1CU 4 & 4 %1 BR 1A J& 240 T AT T T 25 1 10 24 g 2 21
Table 6 Antimicrobial susceptibility testing results of Staphylococcus spp. from ICUs and non-ICUs
G B R R BR T 151 it 1P P T 8 3k 1
B2 W ICU 4k ICU ICU 4k ICU

A R(%) S ME  R(%) S ME  R(%)  S(Y%) Mt R(%)  S(%)
RAk&HEE 1813 41.9  54.2 12197 26.3  69.0 1074  37.9 52,0 9535 249  68.3
T EE! 1658 0.0 100.0 10 976 0.0 100.0 996 0.0 100.0 8 946 0.0 100.0
BERT 429 0.0 100.0 2970 0.0 100.0 215 0.0 100.0 1869 0.0 99.7
) 5 sk iz 1 650 0.0 100.0 10 671 0.0 100.0 1008 0.0 100.0 8 299 0.0 100.0
AR 1890  72.3 22.8 12966  74.0 22.0 1109 82,4 10. 4 10 150 79.9 16. 1
R 1785  55.1 40.9 12221 54.1 42.2 1063  50.1 44.1 9 444 40.9  54.4
R A 1773 352  59.5 11602 17.4  76.3 1071 64.2  29.0 8963  45.3  47.9
LU R 1633 359  62.5 10 889 17.1 81.2 987  68.7 28.7 8900  46.9 50. 1
A 1 i S 1679  23.8  75.9 11295  26.8  72.8 973 59.6  40.2 8742  56.9 42,9
F 45 1787  19.5  79.8 12 237 5.8 93.2 1092 12,1 86. 8 9 884 7.3 91.2

1A MIC 2 A5 45 2R
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Table 7 Antimicrobial susceptibility testing results of Enterococcus spp. from ICUs and non-ICUs
R PR BR T
N L] ICU 4k ICU ICU 4k ICU
¥ R S WH R(% S ¥ R SC(%) WE R S
AR TEAR 237 13.1 86.9 3178 5.2 94.8 237 13.1 86.9 2 623 82.4 17.6
B R EE 193 37.8 61.1 2103 36. 4 63.2 193 37.8 61.1 1 826 58.5 41.2
& 242 0.4 98. 8 3 001 0.3 99.1 242 0.4 98. 8 2 474 0.6 99. 2
AT 72 1.4 98. 6 1217 0.2 99. 6 72 1.4 98. 6 865 0.5 99.5
F) £k iz 222 1.8 94. 6 2 870 1.5 95.6 222 1.8 94. 6 2 434 0.4 97.6
FAR 5 215 66. 0 12.6 2 690 72.3 8.2 215 66. 0 12.6 2 369 86.8 3.5
AR A 242 45.9 42.6 3 047 32.8 55.8 242 45.9 42.6 2 492 82.5 11.0
EARRYAE 204 42.6 52.9 2 663 28.5 66.9 204 42.6 52.9 2 243 78.7 12.7
FIAE T 83 49.4 301 1181 48.0  37.1 83 49.4  30.1 1007 71.7  18.5
EXF CRE A — @ P G 1D, b Hud 25 ik &
3 itig FHBIT RO 0T 5259697 » JU A% A Bk 75 75 4 R 1K

AWML R BRI R4 2014 4R ICU 4
B0 A TR DA 22 B T O T 4 TR AR HE 4 R T 5 A
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FRAT AT AN TR S ARAS 6] T 2011 4F T 4R 34 [ 40 B 1 24
W B (Mohnarin) $cds H ICU 43 25 40 B A 5 7 (HE
DRI Sy 8 5 AS I FF B R A R R AR T A
R B A R K R A D . B
ICU J e £ 35 78 & $% 5L 1 25 90 B 13 2 2% >4 b 40 7
G S 24516 00 o 4 e i DR 28 30 M o B T 25 0 1
K. AW T TCU 3 88 40 B S5 8 DL 1 A A% o
SRR E , R I L R4, 5 2011 4F Mohnarin %%
P — B JC R R TRR A B R X AR I K B A iy
TR S R R AR AR 1 i

JAT BB 4 B N ik T R M S Bt A R RUERME B
1 X B R R B L UR L PG B/ e L 38 Sk A6 UK TR /47
ECL 00 (9 R A X R 1 L TCU 43 5 3 22 i F B R
NG R k25 25 58 s TR ICU Wtk R R
2 1CU 43 B3 1Y 3 2 1 AT 1 B 4l 187 %8 IV Ji 5% 7 it 245
HKEIE 2.8%~6.4%, EHFEVFRD B, ik 5 %
W 2 W FF B R4 1 (CRED K 3% 2 % 4F o
#, CRE B #R Y 3045 I R 16 I7 R = IR Bk fk -
W R Z R0 R 28 B IR 5 ok a R RO R

BRI AR FE R AR . IR [ F R IR B
BE AR IR W A B R BT A MCR-
1L DR R LA TR X 22 R TR 2R R BB T 245 Pk, HL
TZHE R AT A OB AL B 45 I R PSR IR T A ok T
Bk

1CU 735 6 2 A 3 A T 50 2 1 5 i 3 %) o 1]
FLEE 2T 25 % & T8 1ICU Wbk, I Rk 75 5 5
KBTI 259 K it il T, 5o 52 e =JE K I TR X Al
TR PR W 25D . ICU 43 & 61 8 R B FF
FROGE IV ¥ 15 v 126 2 55 B 1 T 245 23 43 331l Ol 78. 0%
79. 0%, 5 2011 4£ Monarin ICU Wil 45 5 — 3% (43
R 79.5%.79. 0% X 3k f1UR R /& B 3H K
W E 25 FRAL (4391 35. 0%.30. 9%), X
RS S B0 2 S Bl AT B R B 7 B 0 DS 2 T 2 R
B 5 T 24 v 9 R A 4 A DG TR 0k 0 B R R B AR
P4 SR e 7 o Ot ORE AT 2 P R AR R RO . A
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WNEHWR B ZHM 42 ANHITHA — &7
B, ICU G 85 4 2 Al B0 1 X6 I i 5 mig A 58 2 855
B 25 24 Bk 25. 5% .21, 6% Ik F 2011 4F
Monarin 45. 3 % Fl 37. 8 % 1) W i) 45 5Lt

ICU 43 25 1 45 2R 1 J& MRSA K 2439, 7%,
£ F 2011 4F Mohnarin 78. 9% B Wa il 45 552 &5 F
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