NIRRT B AAE B 0 BEIEE 2> 5 R & L7z Haemophilus influenzae @
BRI
S A
FHH BIEER 2 ) =y 7 *
(PR 15 4 10 A 28 H324 - PRk 16 4F 2 A 12 H52 )

2001 4F 10 A5 12 H £ TO 3 20 A B BB T L 72/NEEEP EJOEB] 190 F1720 5 BIIEESD 5
I & 172 Haemophilus influenzae 267 #1222 T polymerase chain reaction (UL'F PCR) #:% H
T penicillin binding protein (LT pbp) OZRB & O TEM-1 BUANEMALEE R 2 X § 2 &2 T D
HZDWTHE 21T 5 720 MET 24T - 7285 T1Z, OTEM-1 2% T, @pbp 3-1 &5 T, Gpbp
3 2MIETTH b, M E N7 H influenzae DRI, p-lactamase-nonproducing ampicillin—
susceptible Haemophilus influenzae (LL'F BLNAS) 162 ¥ (60.8%), B -lactamase—nonproducing
and low—level ampicillin-resistant Haemophilus influenzae (LL'F low—BLNAR) 27 # (10.1%),
B —lactamase—nonproducing ampicillin—resistant Haemophilus influenzae (L. BLNAR) 39 # (14.6
%), B-lactamase—producing ampicillin—resistant Haemophilus influenzae (L. BLPAR) 23 # (8.6
%), B-lactamase—producing and low-level amoxicillin—clavulanate resistant Haemophilus
influenzae, possessing TEM-1 and low—BLNAR resistant genes (LLF BLPACR-1) 10 # (8.7%),
f —lactamase—producing amoxicillin—clavulanate resistant Haemophilus influenzae, possessing
TEM-1 and BLNAR resistant genes (ULF BLPACR-1I) 6tk (2.2%), Eifh& OBRTI, KIEH
& BB T %5 BLNAS Atk 0@ 5%2 GO Tw iz, iEfkICE W T BLNAR &, 1&A€, 4
A, 5 A THN D% <, low-BLNAR & 2 &% ¥ — 712 1 054 2 89 72. BLPAR & 2
WAAB L 1ER T =212 1RO 5 i % 58072 BLPACR-1 3 &£ " BLPACR-11 i 3 &L LI T
% { B 5, BLPACR-T1 13 11812 BLPACR-T11E 2 & RIC Y — 27 238720 LAL RS, Tk
VD EoJERITIE, TEM-1 BE(ET B & O pbp BIZTOEREZBDIIEGNI R ON G Dh o 70 £ 72HiH
PRI T2 HROEEVIZ IR E 4RI =27 2 b D 2EM D54 /R L T\ /2o Streptococcus
pneumoniae & 7% DIRERICEWTDH, KRITBROE GV E L 50% ULz 5D TWzd, 5%
HRDEE WD S. pneumoniae DL HIIWIMNTHIELBEZOND D, FEBEIBEEZETLHD
EEZ LN 72, kO MICEOWE L Y & ) FKH TRIEPH SN 720, TEROBRBIZE
WTid, PCREZHWIREAMTH L EEZ N

Key words: Haemophilus influenzae, infantile acnte otis media, PBP mutation, TEM-1 type
—lactamase gene

Haemophilus influenzae 1%, Streptococcus pneumoniae BLPAR) " Td - 728, iEEN LB OMHEEMEEZ b D
B L O Moraxella catarrhalis & & 12, FREELREO O H.
EOTH L0, /NEEHEECIIALIRERIE 2 3B X OVl %%,

influenzae (B -lactamase-negative ampicillin-resis-

tance H. influenzae, LT BLNAR) O %5BitsiHi4EEE D BN

SELR G EOMRERRBO ERERE LT, F/,
—75, HAEEEREECIZa R E %, SRS ELO T %
AW E LTHEFICEELRDIDEEZONTVSY, LiL
TS, LS. pneumoniae & [FIB, penicillin % & f—
T 75 ARILHEIIH T 5 EZ AR T L7z H. influenzae
HEHITHINL TE TV 5,

PERAFRICBWCRIEE %2 5 TW 2 H. influenzae Otk
W 1% f-lactamase EAEIC L 5D TH Y, pf-lactamase—

producing ampicillin—resistance H. influenzae, (L. T

MnbiTnp Y,

ek, H. influenzae \ZxH3 MM B L O SHRZMHE
MANT BRI L ) W oMM 217V RERR AR R H
4 (National Committee for Clinical Laboratory Standards,
LUF NCCLS) ofh# iz Lzds vy, =tk o ez 1T
v, ZORRIZLIH, HIREZRS LR Ero T& 7%,
L L%ad3s, 2089 ICHEAEZEMAEDORRIZ L7250
PHEOHR G270 Th, WHICEEELAY, —RBHHICE
WL, #atk, RENERERICBITL, SEIBMD 5 vk

* B 1L UL B oLl IR 87024
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BEBI A T 2 — TR % H64T L 7 UE T © 2 VR Bl AT 50¢
MLTETWBEYY, 45r mfemale
VAR, MR T TH#OMEHSIZ X Y, polymerase chain reaction 40r Omale
(LUFPCR) #E%2HWT, H. influenzae x50 8 EF 4 é 351
WMEOBET AT DIL, ZOMBIILs, Rilllo & %
BEE, WEOHESFTbND L) ChoTE i ¢ 2
BLNAR 125V ClE, =31 Y# 4% (M FPBP)OPBP £ |
3% - YR REFOERIC L Dt LE Ry e 2 T
B AME 75 TV B, i, PCR % v 4B Tl AT mkﬂﬁ
AL /N I AU v S B 00 SRR I A S M S 7 HL il ugsy

influenzae DBIETHITZ ATV, ZOMELIZDOWTHRE %
To D THET %,
I. R & H&E

L N %

SIARE L 72hEB] B & OBk iZ, 2001 4F 10 H 2>
512 HETo 32 HHICHBETHE L/NNEaEhE
FAEB] 190 B O FLIHIE B> & Bet S 7z 26T R TH %o
EETEL, IEROBEREICE D, FELRMNZ &0t
FHHEBRZ B L7ER S 5755, £ DEFE X UK
Mtk Z a3 2720, 2MEPH RO L 92% T—
T B EVbNTWSRIAEED & OMILHREZ BRET DX 4
& L7 Flnld, 60 H»5 105, F¥ix 34 5%,
MEE I 104 61, IR 86BITH Y, T 2mMIC
ZOYE =7 HPZORIZLFEROIEH AL RO SN,
BTz, BRI 1IEAD S 2R hA T TeBIR
AREGZE—7PRDLN, 43R5 5RMAUTH,ITT
2FHOE =7 3RO 5N RTIE, 2 RIcwD
WEAKREZRYE—05Boo6N, 5iIC2FHOLE -2
DRH bz (Fig. 1o

2. i &

INBEE TR HSIER O BIAEP S — AT 725
CRBE) ZHWEBRILL 2% HwTiT - 7. H
influenzae D A7 ) — = 7%, WILEFHREL ¥
— 2T o 720 ZBEREREE, MEEREMB I OFaa
L — MEREHT, 35T5% kMR AREFET 2 HRAT -
72 S N7z H. influenzae 13, WGBS b JLmF 72 FT
12T, Ubukata 5°O#HE L2420 T 74—ty
b B & U polymerase chain reaction (LA'F PCR) #%
HAWTHREZ1T o720 T7%bE H. influenzae DIEFEIZ
X, MRVEEATHS P6BIZTOHST BT 5T
74 ~—%H\v, PBPEIZTOMILIZIE, pbp3-1&
pbp 3-2 DEET- DT RS 5 774 v — % HVHK
HEITo720 Fiz, TEROMERNETH 5 f-lactamase
PEAEIZOWTIE, TEM-1 BOREUA LR 2 X T % &
BT O EHRT L7574 =% HORE 21T - 72
4 MmNk, K-B#:% W T H. influenzae DIEFIEZ %
Meat L, MICHIEZ4T-> T w7z, HEHKZHED
TR R AN AT D R A o 72

0 1 2 3 4 5 6 7 8 9 10

Age (years)
Fig. 1. Age and gender distribution of patients with
acute otitis media caused by Haemophilus
influenzae.

3. TEM-1#@f5 78 X O'PBP &5 T & b5

U F o TEM-1 28151 3 X U pbp 15 T K5 R
I2b ED0X, MM E N H influenzae LT X 912
LT O T HOMMEEET DAL Bk
(BLNAS), @TEM-1 #! g —lactamase #4:#k (BLPAR),
(® B -lactamase % /&3 pbp 3—1 MIZT DEH D A
%R 51k (low—BLNAR), @ f—lactamase % &
T pbp3-18 L Wpbp32MIZT DERLZED Bk
(BLNAR), ® f-lactamase % 4 L 2> 2 pbp 3—1 i
RFOERO A% ED S (BLPACR-1), ® f-
lactamase % 4 L %D pbp 3—-1 3 X U pbp 3-2 & 1=
TOEREZED LK (BLPACR-1) Th b,

II. #& R

1. JEFERTORIETIEN ORR

SRS L 7 #k 267 #R4fK T3, BLNAS 162 #: (60.8
%), low-BLNAR 27 ¥ (10.1%) , BLNAR 39 # (14.6
%), BLPAR 23 #4 (8.6%), BLPACR-110 #k (3.7%),
BLPACR-16 ¥ (2.2%) Td -7 (Fig.2).

2. AW B D BB TR O R

#4E i O TEM—-1 28 (Z 1B £ UF pbp A= AT 5
RIZOWTFig 31T, A4l E b, DiicHd L
7z penicillin-intermediate resistant S. pneumoniae
(LLF PISP), penicillin—resistant S. pneumoniae (L)
T PRSP) 7S 8% H® TV S. pneumoniae & %
%KM TH 5 BLNAS B0 @ L% 5D
TWwiz, fEf T & 12 TEM-1 B = 738 X O pbp it =
FOER%HTHASLYE, BLNARIE, 1A, 451K,
5 iR TR EAH % <, low-BLNAR i3 2% flx ¥ —7~
I 1D 534 % 8% 72. BLPAR I3 2 %8B L O 1%
REYE =712 1 EMD5 A4 % D7, BLPACR-1 8 X
" BLPACR-1II i 3 it F12% < @ 51, BLPACR
—T1Z 11812 BLPACR-11Z 2 BARIC ¥ — 7 23872,
L Ladds, 7 EoJESITIE, TEM-1 88T
BL U pbp BIETDEREZRDIIEIZIR LN Lo
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BLPCAR-1 5 || m low-BLNAR
)
27 strains . ® BLPCAR-II § 30 | OBLNAS
10.1% 162 strains =z
. 0
60.8% 20
BLNAS: j-lactamase-nonproducing ampicillin-susceptible Haemophilus influenzae
low-BLNAR: j-lactamase-nonproducing and low-level ampicillin-resistant Haemophilus influenzae 10 -
BLNAR: j-lactamase-nonproducing and ampicillin-resistant Haemophilus influenzae . — —
BLPAR: TEM-1 type j-lactamase-producing ampicillin-resistant Haemophilus influenzae 0 0 ' 1 ' 9 ' 3 ' 4 ' 5 ' 6 ' 7 ' s ' 9 ' 10 '
BLPCAR-I : p-lactamase-producing amoxicillin-clavulanate-resistant Haemophilus influenzae
(possessing TEM-1 and low-BLNAR resistance genes) Age (years)
BLPCAR-Il : $-lactamase-producing amoxicillin-clavulanate-resistant Haemophilus influenzae
BLNAS: p-lactamase-nonproducing ampicillin-susceptible Haemophilus influenzae

(possessing TEM-1 and BLNAR resistant genes)

Fig. 2. Distribution of Haemophilus influenzae according
to penicillin binding protein gene mutations and TEM—
1 type f —lactamase gene.

low-BLNAR: p-lact:

BLNAR: j-lactamase-nonproducing and ampicillin-resistant Haemophilus influenzae

producing and low-level ampicillin-resistant Haemophilus influenzae

BLPAR: TEM-1 type j-lactamase-producing ampicillin-resistant Haemophilus influenzae

BLPCAR-I : 2-lactamase-producing amoxicillin-clavulanate-resistant Haemophilus influenzae
(possessing TEM-1 and low-BLNAR resistance genes)

BLPCAR-1I : j-lactamase-producing amoxicillin-clavulanate-resistant Haemophilus influenzae
(possessing TEM-1 and BLNAR resistant genes)

Fig. 3. Frequency of isolation of Haemophilus influenzae
according patient age. The isolates were classified
into 6 types based on the PCR results for pbp 3—1, pbp
3-2, and TEM-1 type f —lactamase gene.
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BLNAS: p-lactamase-nonproducing ampicillin-susceptible Haemophilus influenzae

low-BLNAR: p-lactamase-nonproducing and low-level ampicillin-resistant Haemophilus influenzae

BLNAR: j-lactamase-nonproducing and ampicillin-resistant Haemophilus influenzae

BLPAR: TEM-1 type j3-lactamase-producing ampicillin-resistant Haemophilus influenzae

BLPCAR-I : j3-lactamase-producing amoxicillin-clavulanate-resistant Haemophilus influenzae

(possessing TEM-1 and low-BLNAR resistance genes)

BLPCAR-II : j3-lactamase-producing amoxicillin-clavulanate-resistant Haemophilus influenzae
(possessing TEM-1 and BLNAR resistant genes)

Fig.4. Rate of isolation frequency of Haemophilus influenzae
according to patient age. The isolates were classified into 6 types
based on the PCR results for pbp 3—1, pbp 3—2, and TEM-1 type

S —lactamase gene.

72 (Fig.3)o ML LR %2 EBE oM OBRMHE TIE
%, HHEROE G D) R TV E ) IEHT LI
IRL7=DN Fig. 4 Th b, MHEHREARTHES L, 1EMK
EAEMRICE =2 20 2D G EZ R L TV,

TEM-1 BB {5 T3 & O pbp BT OERIT LI TAH
% &, BLNAR I, 1M, 4B L5 ®MIC£L<
AR5, ZoOMmMBEEIRZENZN 21.2%, 28.0%, 30.0
% Td - 72 low-BLNAR (%, 07%ft, 2B L U°3
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AR Z CRO BN, ZoORBBEIZENEN 15.5%,
22.5%, 12.5% TdH -7z BLPAR I, Tifthtk2 320 5
NTAEIRO TR, 5 TIRITRELR RO S
n, ZORMHEER, 5% 55 15% T3 - 72 BLPACR
-1 3 X O BLPACR- 11 i3 fli i thtk & b3 % & 2>
KB 13K A0 - 7245, BLPACR-1 i 13%4% & 3 %A%
WCHIRZ S ED O, FOMBEERZFNZEN6.1%
£ 83% TH o720 BLPACR-I M Ehi-did, 1
WA, 2R e 4mRoOARTHY, FoOMMBFEEIZZN
FN 3.0%, 4.2%, 4.0% TH-7> (Fig. 4)
Im. = =

1€k, H. influenzae OTHEIZDWTIE, S. pneumo-
niae OMFEAS, NCCLS ¥ E LM IZ L 72050 H & &
N5 LIFEL YD, BLNAR @ & %I A Tid ampi-
cillin (ABPC) 1Zx}§ % MIC {4 1~2 ug/mL T&h %
DIZx L, Wk Tid ABPC IS 5 MIC A 2~4 ug
/mL EERH Y, FLBEHONTWE T 1 A7
2 & 2 HEHRZ A T, ABPC (2 W &5 B % R
3 BLNAR (ZEZ M L HIBr S 2 20 EREAZ » L w
bRTW5, SEMHE L7 PCRIEICL 2EETERE
Meah L7-#i R & pbp3BInFICERZ/RT H. in-
fluenzae ® ABPC 12x9 % MIC fiiid, 0.5~2.0 ug/mL
T Y, BLNARIZHIYE T2 MICEIZHAT 5 & wb
nTns’,

WEFD MICIHIZS EDWGHIC X 5 L, BEETL
HIC MRS L7285 92 i3, BLNAS 57.9%, BLNAR 27.2
%, BLPAR 14.9% T®» - 7z, 7z, 1% 5", BLNAS
84.3%, BLNAR 2.2%, BLPAR 12.4%, BLPCAR 1.1
% LG LTV b, HAEIHERGIROEEY —~XA( T~
AU, 2k HER Tld, BLNAS 62.0%, BLNAR
30.0%, BLPAR 8.0%, 2RI #FE% T3, BLNAS 74.0
%, BLNAR 22.0%, BLPAR 4.0% & {5 ¥ LT\ %,
B AE T /N VEORE 4 38T 3K 28, BLNAS 40.0%,
BLNAR 56.0%, BLPAR 3.3%, BLPCAR 0.7% & #i
HLTWwD, £/, SHMET L2 PCRIEEICE ZHET
D#E R TIZ, BLNAS 60.8%, low—BLNAR & BLNAR
ZEbEH O, 24.7%, BLPAR 8.6%, BLPACR-
I & BLPACR-I #&bE72b DN, 59% Th- 720
Ll OES & FkO ik TEr L-#s ik, Eh s>
A%, 1998 4EH 5 2000 SE D I8 S M7z Bk IO W T
FIC A LT 5 %Y, BLNAS 58.7%, BLPAR 5.8%,
low—BLNAR 25.0%, BLNAR 7.7%, BLPACR-1 2.6
%, BLPACR-110.3% L #ii L CT\w5b, BLEo X 91,
S. pneumoniae DMFMEE RV, MFIZ L o T, Mk
DOBREIIh D EIR SN/, F7IZ, E-test Z W T
Weat & 47 - 72 WH OFRE Tl O FEEE AR ORI T
Moy, FORERROVDEDE LT, FRIERD2/3
DLEDBABSHEBITH Y, HIEREGITH 72720, F72,
WRFEFAS, 12 —2 & L2/hNREHLTH S 720

EEZbN7, LaL, ho@mEss 2 ciE, Hto
FEEEIE, MICfH, PCREE S 25% %05 35% DHTH
D, S. pneumoniae DIk & ¥ 7 ) MIC f & PCR #:
DT, WEOREICIZIKE ZIEREIZED b a5 72,
RO EDFREIZDOWTHETIE, S. pneumoniae
FEWASHREMIIED SN h oz LAL, BitD
EEWTATHASL L, BLNAR, BLPAR, BLPACAR
F L O/MUROBILEE X, 1R E2Y—-2¢75
—WEHED G E R LTz, F72, BLNARIZBI LTI,
45548, 5 & v o 2R ER OBV E S ToORL
BHIEASE 2o 7248, BLPAR 2B L Cid 148, 2%t
&6 THRIBIENE A > 720 S. pneumoniae & £
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DVWTHEH ZTo 72l dd v, LA L, SHORE
EUAETZ G B THRGT L 725 R &l 9 % &, BLNAR,
BLPAR & & 4 BIO#F & g & PR 2R LT
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Z OBz D W THER 2 2 LIE 217V, 1R
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WHBIC 2 iE, PCREIZ X U H. influenzae DIt 414k
AT AHIET, RO IEY) v 7T IE—ITHD
Z & 7 R R LR SR O BIRAMT 2 5 W HEVEAVE
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Surveillance based on molecular epidemiology of Haemophilus influenzae isolated
from the nasopharynx of pediatric acute otitis media patients

Yoshifumi Uno
UNO ENT Clinic, 3702—4 Tomihara, Okayama—shi Okayama, Japan

We used PCR to survey 247 clinical Haemophilus influenzae isolates from the nasopharynx of 190 infants
and children with acute otitis media between October 2001 and December 2001 and reviewed the isolates
for transmutation of penicillin—binding proteins and the TEM-1 type  —lactamase gene. The genes that we
reviewed were Wthe TEM-1 type f —lactamase gene, @the pbp 3—1 gene, and, Gthe pbp 3-2 gene. The
H. influenzae detected consisted of 162 BLNAS strains (60.0%), 27 low—BLNAR strains (10.0%), 39
BLNAR strains (15.0%), 23 BLPAR strains (9.0%), 10 BLPACR-I strains (4.0%), and 6 BLPACR-
[ strains (2.0%). The majority of strains isolated showed age-related peaks. BLNAS or sensitive strains
were detected in every age group; low—BLNAR peaked at 2 years; and BLNAR yielded multiple peaks, at 1,
4, and 5 years. The BLPAR peak was distributed between 1 and 2 years. BLPACR-I1 and BLPACR-II were
frequently detected in children under than 3 years and peaked at 2 years and 1 year, respectively. However,
no TEM-1 type gene or pbp genetic variations were detected in children aged 7 years and older. In addition,
the percentage of tolerant strains among those isolated peaked at 2 years, 1 year, and 4 years of age.
Findings differed for Streptococcus pneumoniae, and at young ages, the ratio of sensitive strains still
accounted for more than 50%, but careful monitoring is needed, because the ratio of tolerant S.
pneumoniae strains seemed to be increasing. The PCR method was used to determine the tolerance of
these strain, because the results the provided more information in a shorter time than measurement of
conventional MIC values.



