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Abstract: Objective To survey the distribution and antimicrobial resistance of respiratory common pathogens isolated from 14
hospitals in several regions of China during 2010. Methods Twelve general hospitals and 2 children hospitals were involved in
this program. Antimicrobial susceptibility testing was carried out by means of Kirby-Bauer(KB) and E-test according to the u-
nified protocol. The data were analyzed by WHONET 5. 4 software according to CLSI 2010 breakpoints. Results A total of
22 436 nonduplicate isolates from respiratory secretions were collected, of which gram negative bacillus accounted for 83.2%,
gram-positive cocci 16. 8%. The most common isolates from lower respiratory tract were A, baumannii (18.0%), P.aerugino-
sa (17.0%), K. pneumoniae (14,2%), S. aureus (10.9%). The most common isolates from upper respiratory tract were S.
pyogenes (20.1%), S. aureus (14.8%), and K. pneumoniae (13.2%). S. pneumoniae and H. influenzae were mainly isola-
ted from outpatients and children. The prevalence of penicillin non-susceptible strains ( PISP and PRSP) from children was
13.2% and 16.7%, respectively, which were higher than the resistance in the strains from adults(2.9%,3.3%). S. pyogenes
strains were highly sensitive to penicillins and cephalosporins. The percentage of erythromycin-or clindamycin-resistant S. pneu-
moniae and S. pyogenes isolates were more than 70%. But these strains were highly sensitive to flucroquinolones, vancomycin
and linezolid. The prevalence of B-lactamase in the H. influenzae isolates from children and adults was 23. 1% and 34. 1%, re-
spectively. More than 90% of the H. influenzae isolates were still sensitive to azithromycin, cefotaxime and levofloxacin. Me-
thicillin resistant strains accounted for 59. 7% of S. aureus (MRSA). No staphylococcal strain was found resistant to vancomy-
cin, teicoplanin or linezolid. Carbapenems were still the most active antibiotic against Enterobacteriaceae strains (overall, resist-
ant strains <(6%), followed by amikacin, cefoperazone-sulbactam and piperacillin-tazobactam. But 25% of the K. pneumoniae
strains isolated from ICU were resistant to imipenem or meropenem. Overall, more than 50% of the A. baurmannii strains were
resistant to imipenem or meropenem, The percentage of P. aeruginosa isolates resistant to ciprofloxacin, levofloxacin, amika-
cin, gentamicin, cefoperazone-sulbactam, piperacillin-tazobactam, cefepime or ceftazidime was lower than 30%. The isolates
from ICU showed higher resistance than non-ICU strains. Conclusions Gram-negative bacilli are still the most common patho-
gens in respiratory tract infections. The antibiotic resistance is serious in these isolates. Close attention should be paid to the
rise of carbapenem-resistant A, baumannii and K. pneumoniae.

pathogen; resistance surveiilance

Key words: respiratory tract infection;

240 0 P R TR R I R b DL B JRR e
W B R B T HURE 25 Y BT 12 0L 0 SRR T 24 4
B BT SN RIG TR S A . ISR A
PRI T 245 4 ) M ), S BF T £ P R R DI R L R
M2 efe, M BERREGYRAEET L.
FHEFR B 2010 4P E CHINET 40 6 i 25 W i ™
14 f7 B e PP IR GE AR A 00 B B W 25 W W 25 R Ak — B
& REWNT.

MEERE

— AR

(=) RWHRREE Yk 2010 F£1—12 A HE
CHINET 40 5 if 24 ¥4 S 0 [ =+ 14 Py B Be W W% 18 K
FRA BRI E AR EE K.

(DD NHEAYERAMERRSE ZEARES
PR MBS G R, MARE BD AFHEE
OXOID A7, HERX ERXBANEEEYHEER
AT

(=) g 480K A MH 308 i 2 555k
RS HGERE A& SY B4 0 MH 308 R

BUEMAEM FMENERAEOLTERERE
(HTM) i SR158 & 74 £/ ¥ A & E OXOID 2
T

iy 57 3

(—) A K HE S8 CLSI 2010 FH#H#
BRI R 4K R P 8% (Kirby-Bauer, K-B
%), 4 #E ATCC 25923, k¥ %48 ATCC
25922 SRR B M ATCC 27853 Bt A EE FR &
ATCC 49619 HRRYE M E ATCC 49247 R s
W, @FXMFRKFMENEBEER <19 mm §
MRFREE®R, HEEE EXREAWEH MIC
H. HERERIERBIRANGIFRANETERH
Bk, REREZHOAR R ARk,

(2 BABERRES R I  RAKAMEREKR K
AR AT R RAB B b 8 ARG .

(=) BB A $dE R A WHONET 5. 4
BG4

# R

— R



342

DEBRDSHITRT 2012 F 9 8 20 5% 12 5% 5 # Chin J Infect Chemother, Sep. 2012, Vol. 12, No.5

14 JIF B e PP IR GE A A $E 43 B 1 22 436 BRAHER
B2 MEEE 18 659 BR(83.2%) , B X FHPETE 3 777 Bk
(16.8%) . #&ARA RISy, 21 451 #4385 BRI i
WOHE VRV S T P IGE AR A, DL AR T AR UK R 8 8 AN Bl
FFE 18. 0% (3 869/21 451) 4R G R BA B i 17. 0%
(3642/21 451) ., fifi % W /A E 14. 2% (3 040/
21 451) &8 B 10. 9% (2 330/21 451) . KGR FH
7.7% (1 657/21 451) X F R R R A 6. 4%
(1 .374/21 451 AW A AT B 4. 126 (876/21 451) | Jilf
REETRE 3. 9% (828/21451) , ¥ /B W8 1 #T B 2. 9%
(614/21 451) ZE R FEH 1. 2% (258/21 451) ;985
BRAT B VR 1% B IR IRGEAR A, B LA B AR K
AL PR SE BRI 20. 1%(198/985) .4 #j#14. 8% (146/
985) Jili 4 7 E M E 13. 2% (130/985) . KGR &
9.4%(93/985) il 8 R FFE6. 30(62/985) ., ICU
B S M BRI A B E A AT B B R SR A
MRAENE. SHEMEEFERRAKRE, T2
N BB DA % (B B B B il AR 72 TR A oA A R I AT
B HMEAITEMESH AR AIE L, LB REUS
RITH il R BEBRTE XM e A T I % B B A1 B R o Rk
W I AT B R R

T BRERFEMAERHFER
2 B LEERE B MRSA # R 5% (10. 3%
F1

25 3%, MG AMHER MRSA K 28 &
(52.8%~88.0%), 9 FIER /B # 8 A E
Xof 3 B 435 T T 25 2R >50 %6, Hp db s Hh R BE B L R B
B GE MR —Be ML K ¥R — Bt B
70%, HifE NRERRMK. N 7. 1%, BVEFE
B B — e T A B b e B B 43 15 B A 4% B AL R R X
W R R 25 RBE A BN 77. 026,55, 1%, T .
Mg R R ENE T ERPAE LERILER
T VT K 2 BE 2 B BB — B, i 25 38 43 51 R 26. 700
M23.9%, %K 1.

= RP R TE A B A T A

(—) WHRBEWW A 14 P be 3t or 8 ) i
REEBRTE 851 Bk, HHP R A (>14 ) 4 B ¥k 239
B, JLE (14 B 5rBbk 612 #k . A BRH PRSP,
PISP.PSSP 435 i 2.9% .3.3% 1 93. 7%, JLE ¥k
s PRSP, PISP. PSSP 4+ 5 5 13. 2%, 16. 7% F1
70.1% ., BAMMEERY R LY EWZH 5
BIA7.2%.3.3%, mILEKRB R0, BHX
NBEENAHBERYEEMACT0%) . RRHHE
THBEE PRk, LIRERENOEER
MEREESEME (80X, WEBE . LHH
E R WA AEAY Y S E S G2 <
5%) KRBT HER P MR 256k, WK 2.

B PR ot H EL M 25 B A e AR L (00D

Table 1. The prevalence of multidrug resistant strains in different hospitals( %)

Imipenem-R

Hospital MRSA
A. baumannii P. aeruginosa K. pneumoniae

AHH 80. 4(78/97) 57.8(163/282) 21.1(48/228) 9.2(14/153)
BJH 88.0(161/183) 68, 4(119/174) 55.1(152/276) 9.3(8/86)
CQH 75.0(45/60) 65.7(203/309) 35.7(66/185) 11, 2(18/160)
GSH 52, 8(19/36) 7.1(7/98) 7.4(5/68) 0€0/149)
GZH 79.1(53/67) 34,7(34/98) 19. 8(25/126) 6.1(7/114)
HSH 81.7(196/240) 65.5(245/374) 46.2(246/532) 26.7(94/352)
KMH 80.6(75/93) 73.2 (145/198) 77.0(174/226) 1.7(4/241)
PED 10, 3(23/224) 44,0(48/109) 29.4(15/51) 3,0(4/135)
PUH 57.5(185/322) 73.2(420/574) 21, 0(103/490) 2.5(7/279)
RJH 70. 0€105/150) 42.6(140/329) 19, 2(43/224) 0.3(1/316)
SCH 25.3(99/392) 50.6(45/89) 5. 6(4/72) 6.7(18/269)
TJH 73.1(274/375) 63.8(236/370) 21.1(79/375) 1.4(4/277)
XJH 71.5(103/144) 35.3(77/218) 21.0(52/248) 6.6(18/271)
ZJH 67.4(62/92) 78.5(475/605) 42,9(196/457) 23.9(69/289)

AHH: The First Affiliated Hospital of Anhui Medical University; BJH: Beijing Hospital; CQH: The First Affiliated Hospital of

Chongging Medical University; GSH: The People’s Hospital of Gansu Province; GZH: The First Affiliated Hospital of Guangzhou Medical

College; HSH: Shanghai Huashan Hospital; KMH: The First Affiliated Hospital of Kunming Medical College; PED: Pedietrics Hospital of

Fudan University; PUH: Peking Union Hospital; RIH: Shanghai Ruijin Hospital; SCH: Shanghai Children's Hospital Affiliated to Shanghai

Jiaotong University; TJH: Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technology; XJH: The First Affilia-

ted Hospital of Xinjiang Medical University; ZJH: The First Affiliated Hospital, College of Medicine, Zhejiang University.
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Table 2. Antimicrobial susceptibility of S. preumoniae and S. pyogenes (%)

S. pneumoniae from S. pneumoniae from S. pyogenes
Antibiotic children(n =612) adults (n=239) (n=209)

R S R S R S
Penicillin G 13.2 70.1 2.9 93.7 1.5 98.5
Levofloxacin 0.7 98.3 7.2 90. 6 0 99.5
Moxifloxacin 0 99. 8 3.3 95.6 0 100
Trimethoprim-sulfamethoxazole 78.5 17.0 59.0 34.0 - -
Clindamycin 94,7 5.3 76.8 20.5 89.8 9.8
Erythromycin 95.9 3.1 81.1 14.1 85.9 8.3
Linezolid 0 100 0 100 0 100
Vancomycin 0 100 0 100 0 100
Cefuroxime - - - 0 100
Ceftriaxone - - - 3.5 96. 5
Cefotaxime - - - 0 100
Cefprozil - - 0.5 98.9
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Table 3. Antimicrobial susceptibility of H. influenzae and M. catarrhalis (%)
H. influenzae from H. influenzae from M. catarrhalis
Antibiotic children (n=345) adults (n=296) (n=137)

R S R S R S
Ampicillin 38.5 50.1 27.2 68.5 -
Ampicillin-sulbactam 29.3 70.7 16. 4 83.6 0.7 99.3
Amoxicillin-clavulanic acid - - - 0.7 99.3
Cefuroxime 23.0 72.9 10.5 86.9 - -
Celprozil 40,6 51. 4 - - - -
Cefotaxime 9.5 90.5 8.8 91.2 -
Ciprofloxacin - - - 0 97.1
Levofloxacin 1.8 98. 2 6.4 93.6
Trimethoprim-sulfamethoxazole 76.9 22.5 53.6 43.2 11.7 87.6
Azithromycin 2.1 97.9 8.2 91.8 42.3 54.7
Chloramphenicol 15.0 76.5 12,1 81.2 - -
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Table 4. Antimicrobial susceptibility of S. aureus (%)

MSSA (n=998)

MRSA(n = 1478)

Antibiotic

R S R S
Penicillin G 90. 4 9.6 100 0
Ampicillin-sulbactam 1.7 96. 6 71.1 10.7
Cefazolin 1.5 98.1 91.6 7.6
Cefuroxime 2.4 97.3 92,1 6.3
Cefoxitin 1.3 98. 7 99. 6 0.4
Gentamicin 11.8 87.4 81.1 17.9
Rifampin 2.7 96. 8 63.0 36.1
Levofloxacin 7.0 92.6 86.0 12.8
Trimethoprim-sulfamethoxazole 8.2 90, 2 18. 4 75.2
Fosfomycin 2.2 97.2 31.4 59.5
Clindamycin 22.1 69. 1 74.7 23.5
Erythromycin 48.1 47. 4 87.3 10.5
Linezolid 0 100 0 100
Vancomycin 0 100 0 100
Teicoplanin 0 100 100
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Table 5. Antimicrobial susceptibility of E. coli, K. pneumoniae, E. cloacae and S. marcescens (75)

E. coli K. pneumoniae
- o ICU cu o ICU cU E. cloacae S. ma—rcescens
Antibiotie (n=1581)  (n=16% (n=2651)  (n=499) (n= 59 (n=260)
R S R S R S R S R S R S

Ampicillin 92.5 5.8 93.7 5.6 95.9 1.9 98.9 0.7 93.0 2.6 91.5 3.3
Piperacillin 82.0 13.6 86.6 8.5 52.5 36.0 77.7 15.2 43,8 52.9 17.5 81.0
Amoxicillin-clavulanic acid 19.0 44.0 26.3 36.8 22,9 55.1 47.6 40.6 91.7 5.3 92.7 2.8
Cefoperazone-sulbactam 7.2 69.7 13.0 63.0 9.9 75.4 33.2 44,2 9.6 78.9 4.0 89.7
Ampicillin-sulbactam 51.9 27.0 50.0 31.2 38.0 52.1 61.9 29.8 64.0 25.5 72.6 13.5
Piperacillin-tazobactam 6.0 84.9 14.3 78.3 11.6 72.7 33,8 46.7 12,0 78.0 6.0 89.5
Cefazolin 79.9 19,0 79.3  20.7 49,7 48.9 69.1 29.7 94,9 3.6 93.8 1.4
Cefuroxime 75.9 21.8 87.4 10.1 44,8 51.8 72,1 26.0 53.1 39.9 88.2 6.5
Ceftazidime 37.5 51.3 43,0 46.1 31.9 60.7 57.5 36.3 36.1 57.8 10.3 88.2
Cefotaxime 76.1 22,3 85.8 12.8 45.8 49.9 72.0 24.8 47.1 46.8 20.9 70.6
Cefepime 30.2 55.9 37.0 49.1 20.0 73.4 43,1 49.5 13,0 81.8 3.8 64.4
Cefoxitin 14.4 79.0 18.6 72.1 17.5 80.6 35.2 55.9 95.1 4.6 23.9 45.9
Aztreonam 53.2 37.8 68.8 20.8 33.4 62.8 53.5 43.6 40.1 58,2 20.5 78.7
Ertapenem 3.9 88.8 14,5 77.8 5.9 82.9 30.9 59.3 8.9 74.4 2.5 91.2
Imipenem 2.0 93.7 7.3 87.3 5.4 87.0 25.6 67.3 3.3 80.9 7.3 82.4
Meropenem .3 95.3 5.1 89.1 4.9 90.0 25.9 67.7 2.7 92.4 4.5 91.5
Amikacin 8.0 89.0 8.2 86.7 11.5 86.7 31.7 65.1 .7 82.3 6.8 93.2
Gentamicin 51.6 46,7 48.8 46.2 29.9 68.3 52.0 44.7 23.0 71.0 8.6 90.6
Ciprofloxacin 58.7 38.0 56.8 37.7 25.2 65.3 44,5 447 15.2 78.8 3.3 90.6
Trimethoprim-sulfamethoxazole 66.9 30.3 66.2 33.1 40.0 53.5 60.1 36.5 38.0 58.4 9.6 83.9
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Table 6. Antimicrobial susceptibility of P. aeruginosa, A.baumannii, S. maltophilia and B. cepacia (%)

P. aeruginosa

A. baumannii

Antibiotic non-ICU ey non 1CU ICU S'(;"Zliof f;l)ia I(B;C:Z;cli)a
(n=2883) (n=2810) (n=2522) (n=1 407)
R S R S R S R S R S R S
Piperacillin 30,6 69.4 36,7 63.3 64.2 22,3 88.9 7.6
Cefoperazone-sulbactam 18,1  61.8 22,4 49,2 25.9 49.9 46.0 23,3
Ampicillin-sulbactam 48.8 42,9 70.9 17.2
Ticarcillin-clavulanic acid 41,6 58.4 48,7 51.3 76.9 27.2 86.4 11.4
Piperacillin-tazobactam 24.0 75.8 29.1 70.7 593 340 86.2 10,9
Ceftazidime 20.6 74.0 29,1 65.8 57.3 37.9 82.7 13.6 19.9 72.7
Cefepime 19.3 73.9 248 66.8 57.3 38.7 85.7 11.6
Aztreonam 32.6 48.2 39,7 42.3 79. 4 3,6 92.4 0.9
Imipenem 31.0 66.2 43.6 52.3 50.6 48,2 80.5 18.0
Meropenem 26.2 70.4 36.9 58.5 52.2 47.0 82.0 16.9 22.0  69.1
Amikacin 16.5 78.3 17.4 78.7 46. 1 51.7 70.1  27.9
Gentamicin 27.1 67.6 28.8 66.7 58. 8 40, 2 79.8 17.3
Ciprofloxacin 23.3 67.4 27.8 63.1 63.3 35.1 886 10.8
Levofloxacin 27.6 62,7 27.6 63.2 53.6 38.7 77.0 12,7 10.7 86.2
Trimethoprim-sulfamethoxazole 63.3 34.4 88.3 10.7 10.9 87.1 28,0 64.3
Minocycline 18.6 68.3 27.9 50.9 3.7 93.3 16. 1 73.5

R7 BFER AR R B 2 B AT A U 2 T 2 R AR ()

Table 7. Antimicrobial susceptibility of Enterobacteriaceae species and non-fermentative gram negative bacteria{ %)

Enterobacteriaceae (n=7 090)

Non-fermentative bacterium (n =10 428)

Antibiotic
R S R S
Cefoperazone-sulbactam 10. 4 73.6 23.6 53.7
Piperacillin-tazobactam 11.7 76.2 43.8 51.8
Ceftazidime 33.1 59.3 39.7 49.9
Cefepime 21.7 70.3 42.5 51.5
Imipenem 6.0 85.3 49.0 48.6
Meropenem 5.3 90. 1 46.5 51.2
Amikacin 11.5 85.6 39.3 57.2
Ciprofloxacin 32.6 60. 1 43.9 49.9
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Continuous versus intermittent infusion of vancomycin for the treatment of Gram-

positive infections; systematic review and meta-analysis
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