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[Abstract] Objective To investigate the distribution and antimicrobial resistance of bacteria isolated from sputum
of patients in respiratory intensive care unit (RICU). Methods Non-repetitive bacteria isolated from sputum speci-
mens of 557 hospitalized patients in RICU of a tertiary first-class hospital between January 2013 and December 2015
were collected, antimicrobial resistance of bacteria was analyzed. Results A total of 1 131 bacterial strains were
isolated, 212(18.8%) were gram-positive bacteria and 919(81. 2% ) were gram-negative bacteria. The top five species
were Acinetobacter baumannii (30.2%), Pseudomonas aeruginosa (21.1%), Staphylococcus aureus (18.2%) , Klebsiella
pneumoniae (9.8%), and Serratia marcescens (8.3%). In 2013-2015, isolation rate of Staphylococcus aureus and
non-fermentative bacteria showed no obvious changing tendency, but isolation rate of Enterobacteriaceae strains had
increasing tendency. Antimicrobial susceptibility testing results showed that Acinetobacter baumannii and
Pseudomonas aeruginosa exhibited high resistance rates to imipenem, levofloxacin, and gentamicin (all >>60%),
resistance rate of Pseudomonas aeruginosa to ceftazidime showed a downward trend (from 59.4% to 37.5%); iso-
lation rate of methicillin-resistant Sta phylococcus aureus (MRSA) was 96. 1% , susceptibility to tigecycline, vanco-
mycin, linezolid, compound sulfamethoxazole, quinupristin/dalfopristin were almost 100% ; resistance rates of En-

terobacteriaceae strains to sulfonamide decreased from 55. 6% to 14. 3% ,but resistance rates to ceftazidime, cefo-
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taxime, imipenem. levofloxacin, and gentamicin were all >>60%. Conclusion

The major bacteria isolated from

sputum of patients in RICU are Acinetobacter baumannii s Pseudomonas aeruginosa » and Staphylococcus aureus

antimicrobial resistance of isolated bacteria is serious.

[Key words |

20 TR X BT 25 W I 24 02 e PR b Tl ) — A IR
o) J5E, BEOAE Wa 97K 5 (intensive care unit, [ICU) B 4 9%
TG AR RTT &R BITE A2 7 A S B
IR 285 P I 5 5 B I+ 5 B A A 5 o At R SRR % 4 i B TR
25005 T AN A B S 04N P T 245 1 0 R
P SCHRE Y i L ICU A e 28 35 v I WGE 43 WA 400 43 8
AR AN SR O R R R LR
i 245 5848 =70 %0 o A7 B ZE 35 100 26, X8 S0 iz 85 pi 1 24
HEZ>60 0 43 185 10 H £ M1 P T X 2 ST D R T 2
fE60% 2 4. ICU fE: B /% 5 ICU fEBE 8 &
BERARA AN TR 53 A1 5 240 BT 245 1k S AP PR R 2
3E 1CU {3 B & #5238 10 40 v LA A R4 1o 32
LA T B 25 90 1 Tt 245 A AR o A2 P IR
55 i FRE 22 AR IR AN A8 il o R R I K A R
W I Bl 5 E W 47 & (respiratory intensive care unit,
RICU) fE H £ 52 2145 2 B= g 19 G T . T 4Rk, [
W RICU (i Bl i £ . RICU 24 PIif el &
4 fE AL B E R IR T . 5 458 TCU 1 26 J2%
PeBH R Z U H TN W IGE IR 8 2 RS 1
JEUE AR X 52 A% BT 25 W 2 R s, H H RO T
RICU B35 T W W 8 SR e 9 J5L 2 18 i A7 2 F 52 4l
TEARXS R o AHIESE 1] B 23 Hr A B RICU A B i3
HIRBRA T 73 B 1 O S 25 OB 25 21, g RICU
B PRI 25 W) A4 S0 3 A

1 X&R5FE

1.1 ARARKR W4 2013 451 H-—2015 4E 12 A
A B RICU {3 B /#2557 i, Horp 55 % 395 fi], %
PE 162 i, A 17~92 %, FH4E I (67. 05 £ 15, 6)
s TS WAL G 18 B 2 M il s o =l
SR W R SCORE YT IR AR ZESE L [l B gy
BB BRI A T oy 8 0 AE 8 2 Rk HERR A — 8
(AT B bR OB FRE A 1 IR B I TR R

1.2 @A T AHEHXE KA VITEK 2 Com-
pact 4> [ 3l 40 04 %5 B 25805 B R e () B ik AR
WYyttg LIRS WD) HEAT 4 TR %808 S 2 oy BT 5 2 A
R AT 2 W 25 B R A Kirby-Bauer By flg

respiratory intensive care unit; sputum specimen; pathogen; drug resistance, microbial

[Chin J Infect Control,2017,16(11):1030 — 1034 ]

P AT 25 88000 B S ik 2 84

1.3 it R SPSS 19,0 Gt 1k ik 17
B o A RO AR RIS R o KR E o
WAGH . P<<0.05 HERHGH¥E L.

2.1 wml s A SHR HAEAE 1131 fk, =K
HLPHPE (G OB 212 ¥R (18, 8%0) , HE 22 BHPE(G )
B 919 Bk (81. 2%0) ., G W " 4 ¥ {0 ) % Bk &
206 f , Hor i H 4 P bR 4 B 4 2 45 Bk I (MRSA)
198 #R. Kt h 96, 1% s G- WP A A & B
651 ¥k (57. 6%0) , Jij FF B B 41 B 266 # (23. 470),
PRARAR ) B I B R 55 B L 0% Ay 6 2 A Sl A TR A
Al P AT < R 2 IR AT W AR v A B B T
wH. WE 1,

F 1 2013—2015 4 RICU R R bR A 70 B 40 T 44 i

Table 1 Constituent of bacteria isolated from sputum speci-

mens from RICU patients in 2013 — 2015

i B 73 F A B (96D
G* GO A R 206 18.2
B J 2R A 2 0.2
FE W ERTA 2 0.2
Jiii 48 4% 3K 2 0.2
G~ fi = AN By KT 1A 342 30.2
S RN 238 21.1
W 2k 2E A T LI 54 4.8
VA AR 17 1.5
Jili 9 5 B A 11 9.8
Y EE 94 8.3
A SRR AT 39 3.4
K 54 v 15 1.3
3 3% Ji #F 7 5 0.4
FiJ £ i T T 2 0.2
FNL IR N R 2 0.2
At 1131 100. 0

2.2 RICU BHFEAAS B@mA MR LR

20132015 4F %25 3 47 W I TR AR AR it A2 Ak L 62 AN 5l
AT D £ 15 B L B <6 2 097 %87 B B 1 Tk it A
b 2 S T2 75 L (P=>0. 05) 3 kT B k40 3 %k i
£ EFHEH L ERAGIFE L (P<0.05), Bk 2,



e 1032 - Hr E RGP il 24 A 2017 45 11 A5 16 %5 11 ] Chin J Infect Control Vol 16 No 11 Nov 2017
£ 2 20132015 4 RICU 8% BeAn A 4> B W B A5 1k
Table 2 Change in bacterial species isolated from sputum specimens from RICU patients in 2013 — 2015
o 2013 4F 2014 4F 2015 4F
i — PR — . - — , ; e P
SRS A AEZD) RS FY R L (96D RS F R (06D

it 8 R AT A 128 35.1 134 33.0 80 28.5 3. 050 0. 081
A 2 AR B0 B 92 25.2 87 21. 4 59 21.0 1.749 0. 186
T FF A L 4 75 20.5 101 24.9 90 32.0 10. 864 0. 001
S B (0 R A BR 70 19.2 84 20.7 52 18.5 0.024 0.877
&it 365 100. 0 406 100. 0 281 100. 0

TE < T AT DR 2 A6 A5 1 98 S B A B DU TR TR L AT S R A R ORI MR A T I W A T I R BRI o B R 0 AT L AR

2.3
2.3.1

B B AT 25 T AL ST
G HEHAFAREANNR G ERE S

{60 2 AN Sl VRN R 0 TR 24 0 1 i 24 2% < Sk A At i
98. 1% kAIBENS 100. 0% W B FE 98. 7% 22 SR
TP 68. 8% K KB F 90. 5% (R i 254 78.3%.
SR 3 AW 25 S R L B S OR S A E X EaR B R 24
Wit 25 3R 1 5 T >60 % AHJERE R 2 W 25 R 2
BEas, 22 5 H Gt L (P<<0.05),

) e R B L TR X 0 T 2 W Y i 2 % Sk 4
e 42, 1% M58 67. 8% ER R ET74.1% .
KRR 72.3% ., L 3 4E WSS R 8R4 4R

BA L TN IV i B e L A SRR D R DK KR R T 24 3R 1y
=60 %0 5 XF K AL IE PR HE R I 2 RS EEA T
Wit (4 P<<0.05),

Jo A R R 200 B X R 0 TR 24 Y e 2 Sk 9
e 79. 4% Sk HMENS 87, 8% LR R 74. 7% .
LA R 78 1% R KB E 75. 900 KA
18.9% . Lk 3 4 Wil 45 1 8w . B kT B B Ai B it
Sk At i Sk fOE i L S RS AR BT B LR R
H i 25 35 >60 00, B 45 4 B i 25 5% 0 B 848 1k
s T e A 245 Wy ik 245 SR AR R BEAIR 5 AR T o e
(P<<0.05), W% 3,

R 3 20132015 4F RICU B#FRIRA T 85 G- B0 4 FHHT I 259 10 i 25 % ()

Table 3 Antimicrobial resistance rates of gram-negative bacteria isolated from sputum specimens from RICU patients in 2013

-2015 (%)

SRy ] S AT FTF 1 LSS PR N R) W FF R
NS

2013 4F 2014 4F  20154F 42 P 2013 4F 20144 20154 o2 P 2013 4F 2014 4F  20154F o2 P
Sk Ath 98. 0 96. 2 100. 0 0.744 0.388 59. 4 29. 4 37.5  9.178 0.002 73.1 88.6 76.4  0.140 0.708
Sk fegE i 100. 0 100. 0 100. 0 - - / / - - 88. 0 92.9 82.4  1.713 0.191
DA 100. 0 96. 2 100.0  0.178 0.673 64.9 67.6 70.8  0.463 0.496 68.0 79. 4 76.7  1.472 0.225
KREZE 95.7 86. 0 89.7 2.558 0.110 85.7 68.8 62.5 9.522 0.002 71.4 85.7 70.6  0.000 0.992
ERRIE  70.0 73.1 63.3  0.672 0.412 80. 6 75.0 66.7  3.565 0.058 77.8 77.1 79.4  0.041 0.839
25 89.4 78.8 66.7 14.832 0.000 / / 10.567 0.001 55.6 23.5 14.3  28.785 0.000

W BRA 2 BRI AT IR /- RIRT 2

2.3.2 MRSAt® A E Lo 25X R L f#
% MRSA XZRMEPIAR AR R AN E KK 3 g

B R UK 253 LT3 10025 X208 R L ropk
B 2 IR P 245 3 B B4R B # (3 P<<0.05),
Bk 2014 4E 25500 7. 7% 40 oAl 4E BE MRSA X &
5 it e FP R i 25 50 05 PN R Ol s R
F s e i | W 00 T/ SA AR VT 25 R 0 0, DL
4,

RICU 2GR 15 5 KRB EZ —. 2
1R 24 1R 5 | A AR O RICU — A4 5[]
. A SO F B S 3 B i A K A T T i
X L7 A 4 ) 22 T 25 T A A AR I A o A
RICU w9 40 B 73 A5 S L 24 1 X 45 5 i PR 0 Rk e
BT RAREREEL,



o R Y 2 A 2017 42 11 A58 16 %5 11 ] Chin J Infect Control Vol 16 No 11 Nov 2017 « 1033 -

&£ 420132015 4F RICU BH ¥ Fr A 4> 85 MRSA X %
DU 25T 25 5 (0)

Table 4  Antimicrobial resistance rates of MRSA isolated

from sputum specimens from RICU patients in

2013 - 2015 (%)
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