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Abstract Objective To investigate the trend of rates of recovery and drug resistance of H. influenzae, S. pneumoniae
S. pyogenens and M. catarrhalis collected from children with respiratory tract infection in Children’s Hospital of Fudan University
from 2000 to 2006. Methods A total of 29 416 patients were submitted to the trial. According to the routine technique of culture
and test, four pathogens were collected from the sections of nasopharynx and sputum samples. Susceptibility test was performed by
KB method and E-test. Results S. pyogenes were isolated by the rates of 10.7% to 25.4% from the nasopharynx, and the
recovery rates were kept increasing ( P =0.01 ) from 2000 to 2006. The frequent isolates were 1. 7% — 8.9% for H. influenzae,
1. 1% —5.9% for S. pneumoniae and 0. 7% —4. 7% for M. catarrhalis from sputum samples, however,all of thier changes were no
statistically significant( P >0.05 ). The recovery rates of H. influenzae collected from sputum samples were higher than that of M.
catarrhali{ P =0.026 ). There were no S. pyogenes isolates collected from sputum samples. The resistant rates of H. influenzae
isolates to Ampicillin were ranged from 15. 0% to 30% and no significant trend was found( P =0.4 ). However, the resistant rates
of H. influenzae isolates to Cefaclor, ranging from 2.5% to 11.2% ,showed a significant increase ( P =0.005 ). About 4.2% —

27.3% of S. pneumoniae were tesistant to peni(tillin( PRSP ), and 35.0% — 61.2% were intermediate. Both of them showed
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significant increase statistically ( P <0.05 ). All of S. pyogenes isolates were highly susceptible to penicillin. But over 85% of
S. pyogenes isolates were resistant to Erythromycin. Our data also indicated that about 95% of M. catarrhalis were B-lactamase
positive. Conclusions The most frequent isolate was S. pyogenes collected from nasopharynx, and its recovery rate was kept
increasing. Most of S. pyogenes isolates were resistant to Erythomycin. The changes of recovery rates of H. influenzae,

S. pneumoniae and M. catarrhalis from sputum samples were not statistically significant. The resistant rates of H. influenzae isolates

to Cefaclor and S. pneumoniae isolates to Penicillin showed a significant increase statistically.
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Tab 1 Hin, spn, spy,bca in the secretion of upper respiratory
tract during 2000 -2006 [ 7 ( % )]

Recovery Rates

Year n
hin' 23 gpn!-2H) spy*? bea
2000 263 13(4.9) 100.4) 30(11.4) 0o0)
2001 298 12(4.1) 0(0) 32010.7) 401.3)
2002 361 102.8)  K0) 49(13.6) 200.6)
2003 339 1002.9) o0) 63(18.6) 2(0.6)
2004 704 40.6) OO0) 179(25.4) o 0)
2005 1463 13(0.9)  2(0.1) 297020.3) 6(0.4)
2006 1298 8(0.6) 2(0.2) 292022.5) 7(0.5)
Total 4726 70(1.5) 5(0.1) 942(19.9) 21(0.4)

notes: hin: Haemophilus influenzae; spu: Streptococcus pneumoniaes
spy : Streplococeus pyogeness bea: Moraxella catarrhalis. The comparsion
of recovery rales were done by Pearson Chi-Square or Fisher's Exact
Test and Contingency Coeflicient. The analysis of tendency was
perdformed by curve estimation of regression analysis. The [lrequency
recoveries were compared with Maun-Whitney U-test. 1 ) Hin:)(Z =
48.54,r=0.11, P <0.000 1. Regression analysis showed F' =46.42,
P=0.001;
showed = -3.13, P=0.001; 3 ) Mann — Whitney U — test between
the Hin and bea showed 1= =2.52, P=0.011; 4 ) Spy > =55.55,
r=0.108,F <0.000 1.

0.011

2 ) Mann — Whitney {/ — test between the Hin and Spy

Regression analysis indicated #' =15.59,P =
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Tab 2 Hin, spn, spy, bca in sputum during 2000 - 2006

(rn(%)]

Number of Recovery Rates
Year N

sputum hin'-23? spn4J> spy bheal?

2000 3 860 10702.8) 42(1.1) ®0) 26(0.7)
2001 4518 40008.9) 218(4.8) 0(0) 2124.7)
2002 4221 268(6.3) 128(3.0) o 0) 102(2.4)
2003 4263 13103.1) 76(1.8) O0) 45(1.1)
2004 3054 5301.7) 91(2.9) o0) 37(1.2)
2005 2519 78(3.1) 532.1) o0) 32(1.3)
2006 2255 78(3.5) 1355.9) O0) 53(2.3)
Total 24690 1115(4.5) 743(3.0) ®0) 506(2.0)

notes: hin: the recovery rates of Haemophilus influenzae, spn:
Streptococeus preumoniae . spy: Streplococcus pyogenes; bea: Moraxella
catarrhalis. The slatistical analysis were performed by the methods
described in the table 1. 1 ) The recovery rates of hin: )(Z =323.06,r=
0.11, P <0.000 1. Regression analysis showed F =2.88,P =0.20;
2 ) Mann-Whitney U-test between the Hin and spn showed u= -1.09,
P=0.32; 3) Mant — Whitney I/ - test between the Hin and bea
showed 1= —2.24,P =0.03; 4) The recovery rales of spn: y° =
197.40,r=0.09, P <0.000 1. Regression analysis showed F =3.56,
P =0.16; 5 ) Mann-Whitney U-test between the spn and bea showed «
= -1.41,P =0.17; 6 ) The recovery rates of bea: )(Z =237.01,r=0.
09, P <0.000 1. Regression analysis showed F =1.54,P=0.37
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Tab 3 The resistant rates of Haemophilus influenzae

isolates to antimicrobial agents during 2000 —2006

The resistant rates in different years/%

Antimicrobial

2000 2001 2002 2003 2004 2005 2006
Ampicillin"? 16.7 15.0 24.5 15.2 23.3 16.7 30.0
Ampicillin/ 7.9 7.6 107 4.3 2.3 4.5 3.8

Sulbactam®’

Cefaclor’’ 2.5 3.6 6.0 50 7.0 80 11.2
Cefotaxime*’ 18.5 16.0 17.6 8.6 3.5 57 10.0
Ciprofloxacin ND 3.4 6.5 57 36 23 0
Chloramphenicol®” 13.6  15.7 25.9 21.1 18.6 14.8 10.0
Azithromyein ND 0.8 3.0 2.1 1.8 0 0

notes: ND: not done. The statistical analysis were performed by the
methods described in the table 1. 1) > =19.51,r=0.13,P =0. 003,
the regression analysis showed F =1.16,P =0.40; 2 ) * =70. 06,
r=0.26,P <0.000 1, the regression analysis showed F =4.98,P =
0.08;3) > =12.11, r=0.1, P =0.05, the regression analysis
showed ¥ =48.15,P=0.00154)* =49.93,r=0.20,P <0.000 1,
the regression analysis showed F =10.15,P =0.04; 5 ))(Z =21.12,
r=0.13, P =0.002, the regression analysis showed F =8.15,P =
0.04
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Fig 1 The resistant rates of Heamophilus influenzae

isolates to antimicrobial agents during 2000 -2006
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Tab 4 The resistant rates of Streptococcus pneumonia

isolates to antimicrobial agents during 2000 —2006

The resistant rates in different years /%

Antimicrobial

2000 2001 2002 2003 2004 2005 2006
PRSP!’ 4.2 4.5 4.8 150 28.0 28.0 27.3
pisp?? 35.0 37.0 36.0 48.0 42.0 43.0 61.2

Clindamyein?’ 65.9 73.7 771.0 63.6 85.2 83.6 90.4
Erythromycin ND ND ND 81.8 86.7 90.7 93.4

Vancomycin 0 0 0 0 0 0 0

notes: ND: not done. The slatistical analysis were performed by the
methods described in the table 1.1 ) )(Z =69.90,r =0.30,PF <
0.000 1, the regression analysis showed F=29.29,P =0.003; 2) )(Z
=24.97,r =0.30,P <0,001 the regression analysis showed F =9.69,
P=0.03;3) % =24.46,r =0. 184,P <0.001 , the regression analysis
showed F=7.79,P=0.04
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Fig 2 The resistant rates of Streptococcus pneumonia

isolates to antimicrobial agents during 2000 -2006
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Tab 5 The resistant rates of Streptococcus pyogenes

isolates to antimicrobial agents during 2000 - 2006

The resistant rates in different years /%

Antimicrobial

2000 2001 2002 2003 2004 2005 2006
Pencillin G 0 0 0 0 0 0 0
Vancomyein 0 0 0 0 0 0 0

Clindamyein'® 25.0 14.3 44.4 50.0 60.0 72.8 85.6

Erythromyein ND ND ND 40.0 80.0 84.9 88.6
Sullamethoxazole 0 0 0 0 0 0 0

/Trimethoprim

Levolloxacin 0 0 0 0 0 0 0

notes:ND: not done. The statistical analysis were petformed by the
methods described in the table 1.1 ) y* =74. 25,7 =0.33, P <
0. 000 1, the regression analysis showed F =62.53,P =0.001

76 2000 F 2006 FRMEAEMHR
Tab 6 The resistant rates of Moraxella catarrhalis isolates

to antimicrobial agents during 2000 —2006

The resistant rates in different years /%

Antimicrobial

2000 2001 2002 2003 2004 2005 2006
Ampicillin'? 100 78.3 98.1 80.9 85.0 84.2 86.4
Ampieillin/ 3.8 3.7 0 2.1 0 0 0
Sulbactam?’
Ciprofloxacin ND O 1.9 0 0 0 0
Erythromyein®’ ND 23.1 15.2 14.9 20.0 45.7 51.7

Sulfamethoxazole/  54.2 63.9 60.4 42.9 42.0 43.2 48.2

Trimethoprim®’

B-lactamase rates  95.1 95.0 95.2 96.1 94.2 95.6 97.0

notes: ND: not done. The slatistical analysis were performed by the
methods described in the table 1.1 ) x* =30.68,r =0.28, P <
0.000 1, the regression analysis showed ¥ =0.95,P =0.46; 2 )y’ =
7.10,r=0.13,P=0.27; 3 )XZ =32.67,r=0.33,P<0.000 1, the
regression analysis showed F =7.03,P =0.057; 4 ))(Z =15.55,r=
0.18,P=0.01, the regression analysis showed F=1.96,P =0.22
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