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Abstract Objective To determine the changes in antimicrobial resistance and proportion of Streptococcus pyogenes,
Streptococcus pneumoniae , Staphylococcus aureus, Haemophilus influenzae and Moraxella catarrhalis isolated from the children with
respiratory tract infections from 2006 to 2009. Methods Patients diagnosed as respiratory tract infection in Children’s Hospital of
Fudan University from 2006 to 2009 were enrolled into the study and throat swabs or sputum specimens were collected to make
bacteria culture. The susceptibility test was performed with KB method according to the criteria of Clinical and Laboratory Standards
Institute ( CLSI 2006-2009) . The resistance of Streptococcus pneumoniae to penicillin was assayed with E-test according to the
criteria of CLSI 2009. Results  From 2006 to 2009, a total of 1 225 Streptococcus pyogenes, 341 Streptococcus pneumoniae ,297
Staphylococcus aureus, 248 Haemophilus influenza and 237 Moraxella catarrhalis isolates were collected from respiratory tract
samples of out-patients and in-patients of Children’s Hospital of Fudan University. Streptococcus pyogenes was still the prime
pathogen in the upper respiratory tract, and its proportion was ranged from 74. 5% to 78. 8% from 2006 to 2009. The proportion of
Haemophilus influenzae and Moraxella catarrhalis increased anually both in upper and lower respiratory tract. The drug resistant

monitoring showed that erythromycin resistance rates of Streptococcus pyogenes varied from 86.8% — 94.7% , and Streptococcus
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pyogenes isolates resistant to penicillin were not found. About 1.4% —20. 8% of Sireptococcus pneumoniae were resistant ( PRSP)
or intermediate ( PISP) to penicillin ,and the resistant rates kept increasing (P =0.007) from 2006 to 2009. 91. 1% —97.9% of
Streptococcus pneumoniae isolates were resistant to erythromycin. Staphylococcus aureus resistant to erythromycin was ranged from
50.0% to 54.9% , and methicillin-resistant Siaphylococcus aureus ( MRSA) was ranged from 7.7% to 11.4%. Strepiococcus
pyogenes , Streptococcus pneumoniae and Staphylococcus aureus were all sensitive to vancomycin. The B-lactamase positivities of
Haemophilus influenza and Moraxella catarrhalis isolates were 17.0% - 31.3% and 83.1% - 100% respectively, both
Haemophilus influenzae and Moraxella catarrhalis were highly susceptible to the second and third generation cephalosporins, the
enzyme inhibitor complex and the quinolones. Conclusions Penicillin was still the first choice to treat the infection caused by
Streptococcus  pyogenes, Streptococcus pneumoniae and

Streptococcus pyogenes and Streptococcus pneumoniae in children.

Staphylococcus aureus were still highly resistant to erythromycin. Both second and third generation cephalosporins showed good

therapeutic effects against B-lactamase positive Haemophilus influenzae and Moraxella catarrhalis.
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Tab 1 Proportion of 5 pathogens isolated from the upper

respiratory tract from 2006 to 2009 n(%) ]

Year Spy Spn Sau Hin Bea
2006 222 2 23 8 5
(n=298) (74.5) (0.7) (7.7) (2.7) (1.7)
2007 432 2 51 8 3
(n=548) (78.8)  (0.4) (9.3) (1.5) (0.5)
2008 358 5 39 22 12
(n=476) (75.2) (1.1) (8.2) (4.6) (2.5)
2009 184 3 18 8 5
(n=239) (77.0)  (1.3) (7.5) (3.3) (2.1)
Total 1 196 12 131 46 25
(n=1561) (76.6) (0.8) (8.4) (2.9) (1.6)
X2 3.20 2.43 1.07 9.06 8.24
P 0.361 0.488 0.785 0.029 0.041

Notes  Spy: S. pyogenens; Spn: S. pneumoniae; Sau: S. aureus; Hin:

H. influenzae; Bea: M. catarrhalis

72 2006 ZF 2009 FTIFIRIE 5 fPAEMMLEL[ (%) ]
Tab 2 Proportion of 5 pathogens isolated from the lower

respiratory tract from 2006 to 2009 n(%) ]

Year Spy Spn Sau Hin Bea
2006 3 71 39 39 32
(n=375) (0.8) (18.9) (10.4) (10.4) (8.5)
2007 3 43 37 40 24
(n=400) (0.8) (10.8) (9.3) (10.0) (6.0)
2008 10 43 26 21 30
(n=179) (5.6) (24.0) (14.5) (11.7) (16.8)
13 172 64 102 113
2009(n =654) (2.0)  (26.3) (9.8) (15.6) (17.3)
Total 29 329 166 202 199
(n=1608) (1.8) (20.5) (10.3) (12.6) (12.4)
XZ 4.04 39.07 4.14 16.80  37.99
P 0.257 0.000 0.246 0.001 0.000

Notes  Spy: S. pyogenens; Spn: S. pneumoniae; Sau: S. aureus; Hin:

H. influenzae; Bea: M. catarrhalis

2.2 ALBPEBEER T 253 19 AE /L 2006 2 2009 AF AL ik
PR B TR X A R 24 R 905 Dy 85. 8% (193/225 #k)
75. 4% (328/435 k) 71. 5% (263/368 k) 1 68.5% (135/

- 373 -

197 ¥k), 4 4F 0] 22 S8 G it 8 L (' =20.838,P <
0.000 1) . XF£L45 K Mif 25 % 43 1] 2y 88. 4% (199/225 k) |
94.7% (412/435 #) .89. 7% (330/368 # ) F1 86. 8% (171/
197 #k), 4 sER ZE R A LGB X () =13.761,P =
0.003) o XJ 72489 U0 AL 10 25 38 5353 Oy 0. 4% (1/225 #%) |
0.2% (1/435 §k) .0.1.0% (2/197 ¥k) ,4 4E] £ F T4 it
(Y =4.297,P=0.231) . REMWEHEE LMEH
T MR R M2 bk (& 1) o

100

90 -
80
70

60
50
40
30
20
101

Rates of resistance/%

2006 2007 2008 2009
Year

—=— Erythromycin #— Levofloxacin
—x— Cefaclor —e— Vancomycin

—&— Clindamycin
Penicillin

1 2006 Z= 2009 F{LiRIEBEIREM 29 HEN 45
Fig1 The drug resistant rates of S. pyogenens isolates to

antimicrobial agents from 2006 to 2009

2.3 fili REEERTAT 25 19284 2006 Z 2009 A fifi % £
BRIEAXT 40 5 K it 25 R 40 5~ 94.5% (69/73 #k) 91. 1%
(41745 #k) 97.9% (47/48 ¥k ) M1 93.7% (164/175 #k) ,4
AE[H] 22 52 G0 L (x* =2.064,P =0.593) o X Fo ks
Z T 25 24K I 94. 5% (69/73 k) \95. 6% (43/45 ) .
97.9% (47/48 k) F194. 3% (165/175 B) ,4 4E 02 5 T4
HEE (Y =1.115,P =0.821) , $i 2008 4EL)j5 CLSI 5
E, T8 R A BURT A 55 5K A (PNSP) BIF o Lo 4] 43 51 A
1.4% (1773 ¥k) .8.9% (4/45 #k) .20.8% (10/48 k) F
12.0% (21/175 #), 4 410 22 R4 G % 8 L () =
12.412,P =0.007 ) , H: v il 75 25 25 Jili %8 4% BR 1 ( PRSP) 76
2008 1 2009 4 i B, Fo LA 43 50 2 8. 3% (4748 k) Fl
4.6% (8/175 Fk) . 2006 % 2009 4F75 % 2 MIC,, Jz MIC,, 4y
W05 F2 pg s mL™ 1 2 pg - mL7' 1 FI 4 pg -
mL™' L FI3 g - mL S BR TR T 2 100% B
&G WA SRR B DR 2, T 25553 00 0.2, 2% (1/45
) 0 F10.6% (1/178 k) 4 4RI 22 F EGE ¢ L () =
2.779,P=0.373) (& 2)

2.4 S EHAIREMGRENZA 2006 F 2009 44
B0 A BR T 0 7 B 2R T 25 2800 5 O 98.4% (61/62 k) |
93.2% (82/88 ) .93.8% (61/65 #) Hl 91.5% (75/82
BR) 4 AR RS E L(Y =3.127,P=0.372)



- 374 -
100 - 5
——_— =
90
x 80F
8 70
g so
B 40t
8
b= 30
M 20 -
10
0 * —————t——— X d—K !
2006 2007 2008 2009
Year
—&— Clidamycin —=— Erythromycin 4#— Levofloxacin
—8— PNSP —%— Vancomycin

2 2006 = 2009 FHMKEEREMZAENER
Fig2 The drug resistant rates of S. pneumoniae isolates to

antimicrobial agents from 2006 to 2009

X 21 Z i 25 24 Bk 54.8% (34/62 #k) \50.0%
(44/88 £) .53. 8% (35/65 ¥k) Fl1 54.9% (45/82 k) ,4 4F
7] 25 57 LG 38 L (x* =0.532,P =0.909) . ifif I 4 7 4K
6B A5 BRI (MRSA) L9 43 B8 9. 7% (6/62 #%) .
11.4% (10/88 #k) \7. 7% (5/65 ) F1 8.5% (7/82 k) ,4
AT 22 I3 L ( =0.879,P =0.696) , Xt Sibk A
EMH25% 4> 5k 29. 0% (18/62 #£) .30.7% (27/88 #£) .
30. 8% (20/65 ££) 1 25. 0% (22/88 #k) ,4 4E [ Z R TG
PR (' =0.393,P =0.942) X A2 000 R 1 25 43
Bk 6. 5% (4/62 #k) 9. 1% (8/88 #£) 9. 2% (6/65 k) Fil
9.8% (8/82 k) ,4 4E[A] 22 RG24 % L (v =0.546,P =
0.909) . A Hy B X 7 7ty 85 25 A1) s ek Jg it 245 19 1 ok (I
3).

100

o0 ‘\0—0\_,
2 80
8 70r
g 60 l\._/lu———I
o 50
5 40}
8 30r M e
& 20

10F g X X

2006 2007 2008 2009,
Year

4~ MRSA —*—Linezolid
—+— Vancomycin

3 2006 F 2009 FHECHBIREMARBUER
Fig 3

——Penicillin G —#—Erythromycin
—x~—Clindamycin —%—Levofloxacin

The drug resistant rates of S. aureus isolates to

antimicrobial agents from 2006 to 2009

2.5 JERVE A DA 25 R AR L 2006 & 2009 4F i ik
WE AR T OXD FH 243 ok 17.0% (8/47 #%) .31.3%
(15/48 #k) 20.9% (9/43 ¥k) F1 17.3% (19/110 #k) ,4 4F
] 22 G022 L (Y =4.449 P =0.231) , W2 Pk
fit 25 3R 43 5 4 17.0% (8/47 #k) .33.3% (16/48 #f) .
20.9% (9/43 ¥k) 1 13.6% (15/110 ¥k ) ,4 4 [f] 22 H 4 5

Chin J Evid Based Pediatr September 2010,Vol 5,No 5 H’

2R X (x* =8.546,P =0.038) . X5 E Kl 254K K N
17.0% (8/47 #£) .10.4% (5/48 k%) .11. 6% (5/43 k) Fi
5.5% (6/110 k) 4 4[] 22 7 4 i 8 X (¥ =5.321,
P=0.147) o X AL 25 3 55A1% , AU AE 2008 1 2009 4F
A s 24 TR bk, it 24 5843 311 O 2. 3% (1/43 #%) Fi1 2. 7%
(3/110) o AR BUXS B a1 e R 25 0 TR (&1 4) .

w
wn O wn
T T T

w
T

—_ = NN W
(=}
T

(=]
T

Rates of resistance/%

e g X ;
2007 2008 2009
Year

S W

2006

—eo— B-lactamase —=— Ampicillin 4— Chloramphenicol
—¢— Cefuroxime sodium —%— Azithromycin

B4 2006 = 2009 FRREMAFEM IR ENLS
Fig4 The drug resistant rates of H. influenzae isolates to
antimicrobial agents from 2006 to 2009
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