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[ Abstract | Objective  To investigate the antimicrobial resistance and serotype of Haemophilus
influenzae (Hi) isolates from the children in Chongqing during the year of 2009 to 2013, and provide
instruction for prevention and pharmacological application. Methods  Antimicrobial susceptibility testing was
performed by Kirby-Bauer disc diffusion method, and serotypes were measured by Hi antiserum. Results A
total of 5 474 Hi isolates were collected, 97. 4% (5 329 isolates) were from respiratory samples. All the
samples were divided into 4 groups according to the children’s ages, that is, younger than 6 months ( group
1), 6 months to 3 years (group 2), 3 years to 5 years (group 3) and older than 5 years (group 4). The
positive rate in group 2 (21. 8% ) and group 3 (16.3% ) were significantly higher than that in group 1
(10.3% ) and group 4 (6.6% ). Among all the 5 474 Hi strains, 82. 2% were identified from children
younger than 5 years old. The resistant rate to trimethoprim-sulfamethoxazole, ampicillin, cefotaxime,
ampicillin/sulbactam, levofloxacin was 77.0% 42.4% , 0.2 % , 2.3% and 0.4% , respectively. There were
significant changes among the resistance rates of trimethoprim-sulfamethoxazole, amoxycillin-clavulanic acid,
ampicillin, chloramphenicol, rifampicin, cefuroxime, and azithromycin during the investigation period (P <
0.05). However, the difference of resistance rates of the rest antibiotics had no statistically significance (P >
0.05). A total of 33 isolates (0.6% ) were beta-lactamase negative ampicillin-resistant ( BLNAR) Hi. Total
2 282 isolates (41.7% ) produced beta-lactamase. Nontypeable Haemophilus influenzae (NTHi) accounted for
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92.8% among all Hi strains, and Hia, Hib, Hic, Hid, Hie, and Hif accounted for 5. 6% , 5.6% , 5. 6%,

27.8% , 38.9% , and 16.7% respectively among all serotype of Hi. Conclusion

Children younger than 5 years

old are sensitive population for Hi infection. Most of Hi are isolated from respiratory samples, and trimethoprim-

sulfamethoxazole is not suitable for Hi infection. More attention should be paid to resistant Hi, and to survey of

antimicrobial resistance in Hi infection. NTHi is the major serotype of Hi, and the Hie is the main serotype.

[ Key words |

Haemophilus influenzae ; antimicrobial resistance; serotype; beta-lactamase; children

Supported by the National Natural Science Foundation of China (81071417). Corresponding author; Wang Cai, 550418610@ qq. com

I IR TR e ) L o DL ) R e PR , T
VLI I8 I AT 1# ( Haemophilus influenzae ,Hi) &5 JL %
IR TR Y T2 B 1, AT 5 R /N JL 2 | 5 A %
HOELSE IBCITILAE A i 1 i 56 25 22 g g, 7 o jl
JUHERIEERE . TR 2GRy 2, Hi #2451
AW ETE, R T BRAE T IE 25, A AL R Hi A5G
Y, T Hi T 2PIROL G EEE BFSE R IR R4
AR X Hi i B A7 AR RO X 2 57 o Hi L 3
RS E RPN EA —E KR, Horp A ] 2 B
B W T ( Nontypeable Haemophlus influenzae,
NTHi) #1 Hib &P H A B0R . Hi 208U LR
FERTLA T A R A B ) A2 AT, 2 RS A T ST Y
HET B S B PR A AT BRI Hi R R b
TR 24 108 FH R 3 AR Y 245 1 okt B, 2 7k 22 1 2%
AR AR . i, FATOFFEE PO X L EE s Hi X
H AT 25 90 (4 T 24 1 R 10 338 780 43 A A 4 T 06 2
fiE, MG Sl PRI T Hi YL 5 PP HT R
258, 91 Hi S B A& BRI 3R BEREA AR .

1 #ZREFRE

L1 H#RR

W4k 2009 — 2013 AR gl i2 T 5 DR PR B R 2 B I L 38 2% B
(A PE A v 1 P e R 9 2 5 1k L 28 R 7 o, JE A TR BRI
T IR X B ) A DR I Il 3 R e L 73 B Hi SR
[l E A IR AL B A B R AR 0 ~ 12(1.0 £0.6) 2/
JIT AT A3 R LN S W 32 24 T e R R I R (0) B R X 2k
KAr S, Sk T P E RS2 W 2 ISR Ii2 bR
HE o FRBEILFEE IR HHUAOKT 2 5 AR ILY <6 4
H.>61MH~3% >3~5% >52%8414],
1.2 REHHEA

ORGP0 AR R T-00E B - P oL % 6 1) Sk 60098 il 93 159
Y92 OXID 23 w7 iy, 2B R 259 B 2 WAS R $5—T7
LT 250, 25 SR % S Il PR 52 36 = A AL F 5 e ( CLST)
PRUESI o
1.3 3k

Hi 255050 1% 97 2 (HTM) O 52 DR 24 7)™
1.4 A DAL

KA Y BOE BEAT 25 0%, TP R Bk ATCC49247,

1.5 B- 7 BB m]

SR FH L FRME S My 48 VR AL - PN B P
1.6 Hi faiFA%z

2009 - 2013 AEAHAERIHLANEL 100 £ Hi, 3% 500 R 47 M5
RI%E, Hab.e.d e f BIBTMLTE DABE R 8E 4 kb 47 0L 40
WY St R AR N B R B . Hi 43 280 16 3 £ H 7R DENKA
SEIKEN #kaU 2407 i
1.7 %%

%A WHONET 5. 6 4387 Hi fif 2451, SPSS 19. 0 #4475k
WGt o hT . Hi G 2R, A FFRA T 5070 FEA RS 43
Aii % 2009 - 2013 4F ARG 245 5 1% R HECPERE - T 40 10
M, MBSO R R, 2 25 R B AR 80 T3, A )
BRI /3BT 2009 - 2013 4ETif 24 54 LA b

2 HR

2.1 WERT WIRRE S H
2009 - 2013 424521 IRARAS H M43 125 64 276 B R 1
HrHi 5 474 Bk, ELE 5 A Hi 1R B AR B SR 558 Bk,
1 594 #£,2 145 #£,991 ££,186 £, % H R 55~ 5.1% .14. 6%
16.1% 6.7% F1 1.3% ,F-359# H %0 8.8% . Hi #H R, UL
# 1,
F1 FEEMATERHE

o PSR RS #2 PR WL M T il |
PREC(B)  AREC(H) KR (%) BB KR (%) HEEHI(% )
2009 10911 7 627 69.9 558 5.1 7.3
2010 10 941 7 636 69.8 1594 14.6 20.9
2011 13313 8 868 66.6 2145 16.1 24.2
2012 14 804 9 807 66.2 991 6.7 10.1
2013 14 307 9 189 64.2 186 1.3 2.0
&1 64276 43 127 - 5474 - -
St - - 67.4 - 3.8 12.9

2.2 Hi ERRAFAT G A

2009 - 2013 4534355 Hi 5 474 B, 43 25 EIFIGEFRA (%
TEVEWR RAAT) S5 329 #k, (5 97.4% i 5 280 BB B H
TEVRBR A, 49 ¥k 53 55 2 W T AR AR, WP WGE DL AM b A 38
145 Bk, 5 2.6% . Hi fTEARFSRA T3, W3k 2.
2.3 HitheEkBER5H

2009 - 2013 4F3%4E 5 4F Hi 7635 X 14 43 A, 349 LAV I s
P 1 L A8 85 7, A 58. 8% o Hi FE4E 759 by 0o LA s 7 24
LI B Y BHE B O M A E S B R Hh 3R 43 )
H7.8% 6.3% 2.7% 2.4% 1.6% 1.2% , Hi 7&AR[F55 5
M. W3,



5536 55 23 1 B = % E K ¥ Vol. 36, No. 23
2402 2014 412 A 15 H J Third Mil Med Univ Dec. 15 2014
F2 REEOFEAEREREFHS S
B 2009 4 (558 ) 2010 4E (1 594 ) 2011 4F(2 145 4]) 2012 4F(991 4]) 2013 45 (186 ) it
i PREC(B)) FR(% ) WREL(B]) HRb(%) #RE(B) MR (%) BREC(HD M (%) BREC(B)D) MRE(% ) BREL(BI)) #pb(% )
P+ BV 541 97.0 1579 99.1 2027 9.5 963 97.2 170 91.4 5280 96.5
AR 3 0.5 2 0.1 8 0.4 5 0.5 5 2.7 23 0.4
TR 5 0.9 5 0.3 28 1.3 7 0.7 4 2.2 49 0.9
K I 2 0.4 3 0.2 2 0.1 4 0.4 6 3.2 17 0.3
HoAtbrA 7 1.3 5 0.3 80 3.7 12 1.2 1 0.5 105 1.9
#3 REEOFEAERRRBEHNS S
} 2009 4F (558 ) 2010 4E (1 594 4i]) 2011 4F(2 145 ) 2012 4E (991 4]) 2013 4E (186 f]) it
P PRI FIR (%) WREL(B]) RLb(%) #RE(B)) MR (%) BRECCH)D M (% ) BREC(B)D MR(% ) BREL(B)) Rt (%)
IR B 401 71.9 939 58.9 1228 57.2 571 57.6 77 41.4 3216 58.8
R 59 10.6 103 6.5 140 6.5 99 10.0 28 15. 1 429 7.8
o L9 23 4.1 152 9.5 160 7.5 7 0.7 5 2.7 347 6.3
F I 11 2.0 40 2.5 63 2.9 29 2.9 4 2.2 147 2.7
SR 20 3.6 36 2.3 57 2.7 15 1.5 4 2.2 132 2.4
TREM R 10 1.8 22 1.4 36 1.7 11 1.1 8 4.3 87 1.6
W U S 6 1.1 2 1.4 29 1.4 3 0.3 8 4.3 68 1.2
Hoftgig 28 5.0 280 17.6 432 20.1 256 25.8 52 28.0 1048 19.1

2.4 Hi £RRFHMET 5B E

A 82.2% (4 497/5 474) Hi 43 BIMR A 16 <5 % FIREL , 5%
B Hi e R4, Hp 6 NA ~3 23 ~5 B4 LE
Hi 73 BS R T <6 A >5 241,

F4 REBOARERARERPHSBEER

15 <61 H >6 MH ~3 % >3~5% >5%

() (%) () (%) () (%) (f) (%)
2009 125 11.7 186 22.5 148 15.8 99 6.9
2010 335 9.8 518 21.3 456 17.4 285 6.7
2011 451 9.6 715 21.9 597 16.4 382 6.4
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