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Haemophilus influenzae D53 VZ5- AT
— W RERE SIS & 2 P RAGERT e X PURR D £ & H—

AD5 R TEERBETYY - MK BT BRAIESTY - HEE SR
VA ELRAY: - JLHUAE G R ZERT
RLRGE = R SEwagh e ey i P
VAL HUR AR BRI - RS
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B JeBRA 02 & AP RASERTgE S VIS ATIE Y, YRERIEEA
CFi% 14 4 8 A 29 HZAF - ik 14 429 H 30 H=H)

HARIZB VT 1998 4225 2000 4D 3 F W, [THHIRGSENIES] IS L 72 187 figk & 0 24 1F
FEERE AL SN T X 724851 6, 692 MAM B AIARIIE DX G & S iz, HEF %KL 4,030 BlO%0TS
oo BiE, AP HE (n=1,425), 2 E5GER (n=961), 2URELEK (n=390) TH-o7,
BBl b 175 BIEED bize TRODIERNP S DA ¥ 7 VT Y FRHOGHMERIL 30% 5 Tho 72 BE
POEDA VINI UV FRHDEROE - 2713 1RICH Y, FHEMCEL T THRERAD Lz, 2RI L,
WACBITBA V7V FROGEEFRITTE 10% BETH - 72, BIRGEED 1,408 ¥RIZH T % 5T
FRATICD & DO IEBHEWIZRIE, bLbNIZX A4 V7V VY FRICBT At EE I X - THESE X
N7-PCRIBEICL o CTHEEE N SNz 4Y FO primer ZXDOHEY TH D, ThbbH, () P
65 v O#IET, (i) TEM-1 type f—lactamase #E{x ¥ (bla) , Gii) EEFH IR W2 & 5 PBP
3 =T (ftsI), (iv) P-lactamase FEFEE ampicillin (ABPC) Tt A > 7 V= ¥K (BLNAR) I
RIEND fis] BIEZFTHbD, £ 7NV FEIEZPCRIBHTOFERIZD LT, KD 6 type (7K
Sz QWTINOMHEEET %2 D b 7274\ f-lactamase FEpEA ABPC M H (BLNAS, n=826),
(@TEM-1 type f-lactamase #4: ABPC i % (BLPAR, n=81), ®fts] #H{nTIZ Lys—526 LR %
b O f-lactamase JEHEA T L XV ® ABPC Tif h ¥ (Low—BLNAR, n=352), @WLys-526 & & 5
BWAFMET 3 BRI O Ser—Ser—Asn HPHIZ 3 2D 7 I /%R % $ 2 BLNAR (n=109), ®TEM-1
¢ Low-BLNAR i} ¥ # 1% T % & # § % p-lactamase # 4 T amoxicillin/clavulanate i 4 &
(BLPACR-I, n=36), ©®TEM-1 & BLNAR Oiitth#t{n ¥ % ffF#3 % f-lactamase P4 T amoxicillin
/clavulanate TP (BLPACR-II, n=4) T# %, Low—BLNAR & BLNAR (ZX3 % ABPC ® MICs
FENZEFN 2ug/mL & 4ug/mL THo 2o TN SR TIZ ABPC % meropenem D ZF1L & D 3,
BROBXUCEHAL 7 2 2 2EOBRZUEFPSNITET LTV, &I 72 2ARFEDOLNTIE
cefditoren ® MICs 78 BLNAR 125 L C 1 ug/mL L F & T\ 72, BLNAR #id 1998 4E 12 3.2%,
1999 4E1Z 6.6%, 2000 4E12 18.5% ~EFHEITHM L Tz, RIEFMITRAL/NBHNFT 500
7 = A RERGHBOAT 5 % HH R E X BLNAR BROBIMO KR E L EKHTH A ) LRSI, B
TIEEZMERAIC S L DOV IR OBEIRE 4 7 VT Y HFRHICK T 5 Hib 7 7 F » H:li)s
i PE B OH Bk D 1 CUETH %,

Key words: Haemophilus influenzae, surveillance, susceptibility of f—lactam antibiotics, f[—
lactamase—nonproducing ampicillin—rsistance

B JEERI & & b1, MPRZRERASEDRRKN & L CEELR A O it P 1& f-lactamase # A ampicillin (ABPC) i 4 &
VINIUVHFHIZBWTY, -5 7 7 ARBIIHT L IKZ (BLPAR: f-lactamase—producing ABPC resistance) T,
TOET LA ¥ 7 VT PRSIl TW5Y, 190 EROFTHILHEESNIZ LD, ZDH% 15~20%

AFNZBNT, ROHMEE o TE A VTNV UHFH MEOSEERCTHER L CT& 722, ZoMEET KRG

ORI X H 4 5-9-1
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RERTIAI FRICHFIEL, KW O TEM-1 BUARTELEE
KEBWHEMEEZE TS bla BIEFICE > THRINATWS
bDTHAHY,

IAEMIML T3 -7 7 & 2 RIEMER X, 1980 4R D
X CDIZHKRTHE DA S N7z f-lactamase Z FEA L 72 W
ABPCIif 4 ~» 7 V= ¥ ¥ H (BLNAR: [-lactamase—
nonproducing ABPC resistance) T® 5%° 7, I 5Dtk
WTIZABPC 2 &8 f-F 7 & AR HEDEZ K T 13 b 37
T » % 7% ABPCE 1 W (BLNAS: p-lactamase—
nonproducing ampicillin susceptible) 1ZH~X2% &, MIC LA
FDB-F 7 7 AEEEHSETORE SNV T & 2HEL
T 5 (Ubukata K, et al., 37 th Interscience Conference
on Antimicrobial Agents and Chemotherapy, Toronto,
Canada, 1997).

bivbiid, ZhsOWERIO W TRIZFIEN 2170,
B-F 7 5 AREOERZEMTIERTF F 7Y v RERER,
TabbR=v) Yig&EH (PBP)-3 22— N7 5 fisl #
BF LICECERDPT25EHT, £o&%kE LT PBP-
SN THZHEAMOBAEAIMETLTE I L EH LML
72Y ftsl IET LIS - 7 & 2 RBEO BT IS
52 DBEEMIHPMICEHE SN, Arg-517—His-517,
H %\ 13 Asn—-526—Lys—526 ~DWTFNHhrDER A L T
W ARRIZBWTIE, ABPC ICH§ % &1k BLNAS o Zh
WWEBRTHRBET 12 KK T LTS, EN6DERITN
Z, BAET I 7 BRELHI @ Ser—Ser—Asn (SSN) A7 iZ A
MENZ3EOT IV BERIHFASNIHRTIE, "=V
YREIDVDBOL LAY T 2 ARFITHT HIEZEAH S A
KT LT,

—77, BRRIZBWVTId, BLNAR 13 F iR <cd 20
72%, BLNAS & BLNAR % IEFEICF#RAIT 5 HiEIdEE - C
Wi\ F72, PRV NV R 2O X ) i tER 2 v —
F v OEZVERBRO AR TIEMIZER T A2 L d 0k ) WL
CETHD, DL BRMENS, bivbhid fis] #InT
BRI EDOWT Ll LB EFEARERINT 2 2B
primer % i%EF L, S5 bla BT L RWMEFED DD P
6 HHBEMETY 2T % primer ZMZ T, [f 7V v
FH TR ERIES (K BEEWR) | 24 L 72 (Hasegawa
K, et al., Microbial Drug Resistance) o

COMLITBVTIE, =) VA %&EKR (PRSP:
penicillin—resistant Streptococcus pneumoniae) %> BLNAR
DERMERL ZOEFAMIELHH L L RS, 1997
E12 AP SR 3EMITO - TEEHBECIHE L2 THi%k
ERESC & iR GERT e S (P BIYE2ES) 12X -
TPEINZA VIV U HFEHICOWT, BET LNV T
M L7285 0 & 0 IC G § %0

IL. MK & FiE

1. U & A ]

T HESSERTZE S B IfER O 5 B, 187 fiakh 5 3 4
FIZ DX 6,692 MIKDREN 221 720 KL — PR T

7 2 G THEIER & ) RIS AL, Smkst
EAFFEH%, 2mL @ Mueller Hinton broth (MH broth:
Difco) IZTRM, ZD5uL % F 3 3L — PEREH
(Chocolate II agar: HRXZ b 714 v F 0V V#
(BD #h) ) B X VILiEFEREH (Sheep Blood agar (T) :
BD#), > =v FEERM, FUAIVAF -G RE
WiZEhZN®A, BEElTo7/. Faalb— FERE
& MR IEREE ML CO, 528 2 AT L, 20 R f&IZF
a3 L — PEREH ENPLA TNV R EEDNS
au=—%HR, MeBH XV RETFHREE TRl
DORFEEAT - 120 ZOMIZ, BFEFEE% HIW & L7z PCR
125 P6EABMKLETOMEDMZ 70

P6 & ABnT & XV W 2RO M % jii 72 3 #k &
Haemophilus influenzae (4 ¥ 7V VHH) & L7,
SEEINIA YTV UWRIE, HEREEREEE T o7
%, EZEMERFETATLAINZEMT-80T I
L7

F72, A VIV UHEERE S NIRIZOWTIE,
T4 22712 & % f-lactamase F = v 7 (BD#) % dH
b THEML 72,

2. PCR

bhbhizdTIZ, £ Y7V VTR D fis] BIET
DIFFTARER & B—F 7 7 KR T 2 &SRR OB
2, 7% 5 I Y FEBEET O KD transformation
FBD S, WM »Db 5 fis]l BT LOERTREE
LTwWaY ZRHDEMICD £ OX, fis] 5T LIS
OBETERZ 2R VK, ORZEIEEEZG RS
Asn-526—Lys-526 ~D 7 I J BERZ LT L, @
Lys—526 & SSN D7 I /M 3 HICZ %R (Met—377
—1le-377, Ser-385—Thr-385, Leu—389—Phe—389)
49 5k, WTEM-1%! g —-lactamase % # 4 3 % #%,
DENZFNZHINT % primer % F%ET L7z, FFIC, H.
influenzae & H. parainfluenzae % i3l 3 % 720 DAV
HHOD P6EIZTYdHbETHREL,

PCR ® 1 cycle i 94C: 15sec, 53C: 15sec, 72C:
15 sec DiMEHRE L L, 30cycle ET L7720 ZOEMAET
IZB1F % primer DEEIZ VT D 10° CFU/tube Fifk
ThH o7

%8B, AKIL Arg-517-His-517T DELRZ H 5 % ¥k
LA L2 NE RS2V, Z0F¥ 4 T71E5% LT
DOREERTHLIE, -T2 57 ZFRIITHT B B2
AL DT TH2H I L, S5 EFO PCR &/ T
F19 7% primer FEFHDSREEZL 2 & HERE L7,

3. TR ORI

H. influenzae \fEHTE AT LT L4 7K
4 ~ 1 (BP) &, 9 TIZ National Committee for Clinical
Laboratory Standards (NCCLS) 12X o TikE SN T
W%, LaL, BRIZBWTIE, f-lactamase 4
WOSHERITE VDS, NG % #A L %« BLNAR
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FEDLOTENTH B, $72, BPZOHO» MWL D
KHZHERCTHEHL7ZBORRICD LD THREEINT
W3 7o, RIFETRBITHML T2 BLNAR D i#% 5
WC#EL72BP & TWHRVDODPERETH S,

COMIITBVTIHE, 20X RIS L-
lactamase @157 (bla) & fis] BIETEROAFEIZD
EoWT, RD6ODF A ST HZ e LT,

bbb, O ENHEREETFOVWTRE AL
TUWARIZEER (BLNAS), @TEM-1 ! f-lactamase
# 4 W (BLPAR), (® p-lactamase % & 4 & 3, fisI
FICLys-526 28 DA %A $ 2 HEMMER (Low—
BLNAR), @ B-lactamase % A€ 9, Lys—526 % 5
L SSNREBIC3MoT I VEBER AT LN
(BLNAR), ® B-lactamase AT ftsI 1112 d Lys—526
LR% 4T %W (BLPACR-I: S -lactamase—producing
and amoxicillin/clavlanic acid resistance), ® f—
lactamase &4 TAOD fis]l BInTEEEZ AT L ER
(BLPACR-II) T® 5%,

4. FEHNESVERE

FHPUH I T 2 2P ERPARA RIS X - T
% L7zo NCCLS Ofh#91Z L7zA% MH broth % &
R & L C yeast extract (0.5%) & Bact Agar (1.5
%; Difco) %A CTHWWHE, 53C IR L 2276 b
3 5 B %I W (2%) & p-nicotinamide—adenine—
dinucleotide (f-NAD: 15ug/mL) %Wz, 3E#A = H
ERLDFELTBWEY v — LN 10 mL 32451,
IKREBREESE,

FES VA IO 6 IBE At I (K H AN A o+ 7 X M ESRRT)
% 65C T 2 IRy [ n 25 AL B, fE v T 40,000 rpm, 1 K
M O@EE LR 2HB Y EL72%, IVRTHEBL
THWw,

P ERER] X ABPC, amoxicillin (AMPC), piperacillin
(PIPC), cefotiam (CTM), cefotaxime (CTX),
ceftriaxone (CTRX) , cefozopran (CZOP) , imipenem
(IPM), panipenem (PAPM), meropenem (MEPM),

Table 1.

cefaclor (CCL), cefdinir (CFDN), cefpodoxime (CPDX),
cefditoren (CDTR), cefcapene (CFPN), faropenem
(FRPM), levofloxacin (LVFX) ® 17 ffifi & L7, &
NZNOEFNIBEEEI OG5 EZT 20, Db
WIS DN RYSERFZET 2> SHEA L CHI O 5237 b o
L7

WZHMEHOBEMRIZTF 3 L — FEREMIZT 20
3548, % H MacFarland 280.5 £ 7% X 9 122mL
@ MH broth 12891, X512 10 BICHR L7, 32
U7y y—wHnTEAGERE EANZARY F L7z,
BRI 72 B2 HE T 13 1~3x10°CFU/spot T& %, MIC
OHIEI, 37C, 18 KD 5% CO, HFHEIAT - 720

5. iR

4 V7NV FROMER B, Difco 4L O Pl i
AL, B INTWBEEEHICL25 TRER L %
ATVHIE L 726

II. #% S

1. FEFISEE A O 7V FREBRHR

1 BB L EER

ks B X0 RIS N7 MAs bR & S IRk A
SZITIAEE, FE S -k ISR B Oz K
FHL 720 ZDONR%E Table 11ZRT o [H—ERD 5 2 6]
DL D7z o THRARDSERIN S Nz 38121%, #MIRlo A%
HERINRE Lze 34ERIT 4, 030 BIAANT AR & 72 o 72
B, bo b EhoDIZRMETE R D 1,425 F1
(85.4%), RWTEM LR ELRD 9611 (23.8%), &
PR L RD 390 B (9.7%) TH o7z T OMBIZ, Hii
FLBIBNERBIDSZNZN 176 B (4.4%) & 114 1 (2.8
%) ZENTWIz, 4B, BHEICZORBEA o7
869 Bl (21.6%) [ZDOWTIZEBHAWE Lz,

INSEBRTEDAL VI NI VRO EERIZONWT
X, WITROBRBIZBWTH 300 R THo72. Hxr D
EBIBUII KR E 2 NT Y FARRLNLH, MEoOBE
WX MERIEBIC BT B4 7V U FRHOBBRIZIX
HREVPALND L WVWIFERTH -7 (x*=23.7194,

Diseases of patients from whom clinical samples were collected

H. influenzae

Diseases Patients (%) . (%)
positive
Acute otitis media 1,425 35.4 526 36.9
Acute upper respiratory tract infection™ 961 23.8 312 32.5
Pharyngo laryngitis 10 0.2 1 10.0
Acute bronchitis 390 9.7 133 34.1
Pneumonia 176 4.4 73 41.5
Sepsis 4 0.1 0 0.0
Otitis media with effusion 16 0.4 5 31.3
Sinusitis 114 2.8 43 37.7
Other 65 1.6 13 20.0
Unknown 869 21.6 275 31.6
Total 4,030 100.0 1,381

*Pharyngitis, tonsillitis, nasopharyngitis, rhinitis, ete, are included.
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Table 2. Incidence of Haemophilus influenzae isolates by patient age
Age

Total
<1 1 2 3 4 5 6 7-1213-19 20- 30- 40- 50- 60— 70— 80— 90— unknown

Patients 433 975 470 327 320 258 171 327 66 74 66 39 69 89 64 21 3 258 4,030
(%) 10.7 24.2 11.7 8.1 7.9 6.4 4.2 8116 1.8 1.6 1.0 1.7 2.2 1.6 0.5 0.1 6.4

H. influenzae positive 132 393 202 129 126 105 70 91 5 13 10 3 2 8 6 2 0 73 1,369
(%) 30.5 40.2 43.0 39.4 39.4 40.7 40.9 27.8 7.6 17.6 15.2 7.7 2.9 9.0 9.4 9.5 0.0 28.3

H. influenzae negative 301 583 268 198 194 153 101 236 61 61 56 36 67 81 58 19 3 185 2,661

(%)

69.5 59.8 57.0 60.6 60.6 59.3 59.1 72.2 92.4 82.4 84.8 92.3 97.1 91.0 90.6 90.5100.0 71.7

Table 3. Clinical samples

H. influenzae

Clinical sample Sample (%) (%)

positive
Epipharynx 2,869 58.9 1,071 37.3
Throat 400 8.2 100 25.0
Ear discharge 646  13.3 92 14.2
Tympanotomy exudate 432 8.9 55 12.7
Nasal discharge 218 4.5 76 34.9
Tonsil 17 0.3 4 23.5
Sputum 74 1.5 3 4.1
Other 84 1.7 24 28.6
Origin unknown 132 2.7 34 25.8
Total 4,872 100 1,459

p=0.0047), ZDREERTIIMRPIT 41.5% & 2R Wil
BOFHWZ EHTER N

2)  AEd L EEE

Table 2 \ZITEFI O EFR S L A ¥ 7 VT Y FHOB
AR 2 7R 30 25 O R & B O 9 AR SR IR 0D A
WZBRo THEFLTH HA%, LIHTEE Wi & sk LI B ik
ENRFEFRIZIB EN, Zondirr5lmamitEns:
BBt U CHEET L7,

IEFF O — 2713 1iZRo b, 975 Bl & &ko 1/
4% HD TV, RNT LRELT 2433 B, 2784470
Bl AZIZREGEED BN, SREBE D L, EMBITE
WA L7z 20 iDL Lo N id 425 Bl & 7278,
mm =27 %805 D DDOKEREIZDT > TA

AR LT,

—F, HKAERBIIBIIAA V7V U EO SR
AbL, 1~6i%F TIIFH40% HiEL BETH o720
WCRL, 20 &L 127 % & 10% DT LR TH -
720

3)  MRAM R S EEER

Table 3 |2 & 21 - MAM B OE G &, KWK D
S04 VINVLZYFROGHRZR L7z, EdkL7-k9
2, MAEENEZZTEANOREN6RUT TH - 2
Zl, RELLCAMPHRERLAN FRER, SncE
TRBEEDEL B D2 Eehs, bokbEh ol
A EHE EIHEE WO 2, 869 WK, KW THIRD
646 AR, TBLLIBHT O 432 WK, THEELG WO 400

WARDIETH > 720 FDMIZHIT RN DG A T )
GHEFENT Wz, BAREM RIS S 7z RKICER
HEB. DRI D2 o 72D DA E L,

KM BN AT A ¥ 7 VT R o4 I EE
2 VDY 37.8%, BiTAHY34.9%, THEHAS 25.0% &
<, HiElx14.2%, BEYIBIME 12.7% Tdh - 720 W
TIRBEXHRT4BIDH B 36 (4.1%) DA HARK
PRI EN T2, TRSDOREME»SLDL Y7L
UHHOMBEDL F-REBNTYIVRALNLEDOD,
MAVHEOMEIC I NITHEDAE (1°=243.87, p=
0.0000) SALNE E VI HETH > 720

B, AR L ThRwnD, gl 7V
I VYK ® 5 Low—BLNAR & BLNAR D414 1%
REMBHI L AAEOEITRD 5N TV W (x2=10.10,
0=0.2578),

2. MIETERLEHERZME

1) RFOFEzE

Table 4 121, Jgik L72@ 5 FHATEEICD L DWnT,
(DBLNAS, @BLPAR, 3Low-BLNAR, @BLNAR,
(®BLPACR-1 & II (IT OWHRES D 72 Rz
—ELTET) O5 7V —FI25074 v IV v
WK 3 28R 13 9 Hl O K Z AR 2 /R 370 I,
FNFROIEFNIZBIF B MICs & MICs fifi b 73 L 720
¥ 7, BBIETERICX 5 MIC OZEBEZ WIS 5
7%, Fig. 1 £ LT ABPC, AMPC, CCL, CPDX, CFDN,
CDTR, CFPN, 3 X U°FRPM O &1k & #E (5T 4R
EOMRE T 7 TRLT,

FEEHNTBR L CTIE, 1HEFNICOWT 2 [ LLE oM R
SN, FH—EMORH? Y R LBHEShTniz;

G2, PIEOROAZEFFRE L, 20 HDZIZW
EkWﬁi@%&é%#“%éntW ZEn s bER
WCR 720 WM 1,408 MRS R E T o720 F D
W @R 1%, BLNAS 2°826 # (58.7%), TEM-1# g—
lactamase FE LR 81 # (5.8%), Low-BLNAR #k2%
352 #:(25.0%) , BLNAR #2% 109 #: (7.7%), BLPACR
-1k 36 ¥k (2.6%), % L T BLPACR-II # %% 4 #
(0.3%) THo72

BWE 7 v — TR
EIZEEANC K > TR D, I fis] BIETOER]

B L 72 MICs & % Vi3 MICy
hE
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Table 4. MICs of 8 f—lactam antibiotics and levofloxacin for Haemophilus influenzae isolates distributed by PCR results for resistant gene
Antimicrobial agent Isolates for which the MIC (mg/L) was: MIC (mg/L)
and assigned group <0.004 0.008 0.016 0.031 0.063 0.125  0.25 0.5 1 2 4 8 16 32 =64 MIC;, MICy
Ampicillin
BLNAS (n=826) 1 11 59 622 129 4 0.25 0.5
TEM-1 (n=81) 3 16 13 6 15 28 32 64
Low-BLNAR (n=352) 57 235 48 12 1 2
BLNAR (n=109) 17 48 23 12 8 1 2 8
BLPACR-I &-1 (n=40) 5 9 12 14 32 =64
Amoxicillin
BLNAS 8 11 102 577 117 9 1 1 0.5 1
TEM-1 4 12 12 12 11 30 32 64
Low-BLNAR 1 18 93 128 53 36 19 4 2 8
BLNAR 5 16 29 24 15 12 8 8 32
BLPACR-1 &-T 4 2 7 27 =64 =64
Cefaclor
BLNAS 13 49 369 308 71 15 1 2 8
TEM-1 2 17 27 21 10 4 4 16
Low-BLNAR 11 35 74 97 135 32 64
BLNAR 2 6 12 11 78 64 64
BLPACR-1 &-T 2 8 12 18 32 =64
Cefpodoxime
BLNAS 3 4 20 63 496 223 14 3 0.063 0.125
TEM-1 1 3 34 32 11 0.125 0.25
Low-BLNAR 3 40 180 97 28 2 2 0.25 0.5
BLNAR 15 36 32 20 6 4 8
BLPACR-1 &-1T 1 12 10 7 7 2 1 0.5 2
Cefdinir
BLNAS 3 12 43 380 352 33 3 0.25 0.5
TEM-1 4 25 40 9 3 0.5 1
Low-BLNAR 4 69 149 69 43 17 1 1 4
BLNAR 4 12 13 40 33 7 8 16
BLPACR-I &-1 1 8 9 11 10 1 4 8
Cefditoren
BLNAS 28 275 367 129 26 1 0.016  0.031
TEM-1 2 16 30 24 8 1 0.016 0.063
Low-BLNAR 6 48 182 83 27 5 1 0.031 0.063
BLNAR 2 10 27 61 8 1 0.25 0.25
BLPACR-1 &-1T 1 22 13 4 0.031 0.063
Cefcapene
BLNAS 19 43 458 286 14 6 0.016 0.031
TEM-1 5 33 27 14 2 0.031 0.063
Low-BLNAR 2 22 133 144 41 9 1 0.125 0.25
BLNAR 2 14 39 42 12 1 4
BLPACR-1 &-T 1 3 18 6 7 5 0.125 4
Faropenem
BLNAS 9 28 229 443 95 20 1 1 0.5 1
TEM-1 2 21 27 30 1 0.5 1
Low-BLNAR 3 4 23 112 93 78 38 1 2 8
BLNAR 4 2 22 40 23 18 2 8
BLPACR-I &-1 1 2 8 18 9 2 2 4
Levofloxacin
BLNAS 9 148 546 117 5 1 0.016 0.031
TEM-1 10 48 22 1 0.016 0.031
Low-BLNAR 2 13 231 98 8 0.016 0.031
BLNAR 2 84 23 0.016 0.031
BLPACR-1 &-1T 27 13 0.016 0.031
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50(%) 5()(%)
R, ©BLNAS BBLPAR Amoxicillin
Ampicillin 5 Low-BLNAR®BLPACR-1 | 4 | =
40+ =BLNAR BBLPACR-1I
30+ 30 A
20 20
104 D 10 F
. _m , | [T AN
S N D oo NTY TN S W0 > » N DB D DO )
QQQ\%%‘\)‘DQ- IR QBQ\".)"O%‘\»Q N b
PR R R O MIC (ug/mL) NN, MIC (ug/mL)
(%)
w%) 102 —
Cefaclor Cefpodoxime
301 30
20 - 20 1
10 - - : 10 - [
~HE S Dj r—\ﬁ ‘ EH!jT.T___
DD DD D DD DN D N DO D > D> DAOD DB BN D B DD oD
QQQ\%%%%Q- O b d QQQ\%%%%Q- N
SNSRI MIC (ug/mL) SIS, MIC (ug/mL)
(%)
40(7%> 40
Cefdinir Cefditoren
30 — 1 30+ ]
20 20
101 D 10
| [T | | [T
Q& o ) DN D N DO D > PP DPAONDDODP DN VD DO D N
PP E PP o O b d PP LI o NI
SRS MIC (ug/mL) SRS MIC (ug/mL)
(%)
40(%) a0 ?
Cefcapene Faropenem _
30 | 30 1 =
20 - 20
N QE N ﬂ Ei
ol = (=l |, = | .i,ﬁ .
S % oo o N N D oD D S x%@%%x%u%%%u
QQQ\".)"O%‘\;Q O b d QQB\%Q}‘D%Q N
SRS MIC (ug/mL) NN, MIC (ug/mL)

Fig. 1.
Haemophilus influenzae.
ftsI genes.

IBEZMDETIRIR=ZVY Y REIYH 7 2 LRET
HFEICRDOONT, Thbb, £ VI VIT Y FHOEZ
P 52 W AR 3K X L 72 ABPC @ Low—BLNAR &
BLNAR (Z%F9 % MICy |&, BLNAS ®Z LIRS &
4% Qug/mL) BX 1645 Bug/mL) ~E{KTL

Susceptibility distributions of oral eight f—lactam antibiotics to 1,408 clinical isolates of
These isolates were classified into 6 types following PCR results for bla and

TW7z25, Fig. LIZALNA X ) IZZFN 5D MIC range
EEA <, TR IR X L D 5 720 AMPC b |H]
BT, ABPC IZHE~R5% & MIC I3 BET1IES > TW
72%3%, Low-BLNAR & BLNAR (2%} 3 % MIC range (&
WD B 5~6 R EWRIL > 72,
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—%, 7 2 AREOYEITE, FEANIL > T Low-
BLNAR & BLNAR IZ3%F 3 % MICso & MICy 12 M 3 A%
A SN Tz, %3H D Low—BLNAR & BLNAR 124§
% MICy 13, CDTR %% 0.063 ug/mL & 0.25 ug/mL T
b o & b # N, CFPN X 0.25ug/mL & 4 ug/mL,
CPDX (% 0.5 ug/mL & 8 ug/mL, FRPM i 8 ug/mL
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Fig. 2. Cumulative curves of oral f —lactam antibiotics for 109 strains
of BLNAR Haemophilus influenzae.
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Fig. 3. Susceptibility distributions of intravenous eight §—lactam antibiotics for 438 clinical isolates of

Haemophilus influenzae.

ftsI genes.

BLNAR O #E312

These isolates were cl

JNFEALEBZRED LD 72

BLPACR-1 & BLPACR-II ®#IHNIC BT % 57 #EsR1%

EbhoTEL, ZhsoBmh
HOERNEENOWTZE DR

IRHTH 720 TNHED
M MO ME TYT

assified into 6 types following PCR results for bla and

9 &, x*=57.12, p=0.0000 & 7% D,
THbHEVIHRTH 72,

4. IFER

Table 5 12 1, 408 HR O MLIER B O idk % /R 9 Ik

COEEIAE



802 H &K At % # & % & M ik

NOV. 2002

(%)

60 I prNas '/\
55 |

=
=&

25 MowBLNARR—"""

10 +—BLPAR

5 [ BLPACR- [ e )
BLPACR-Mgp . _._._, """ e o

1998 1999 2000
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Table 5. Serological typing of 1, 408 strains
of Haemophilus influenzae
Serotype Strains %
a 0 0
b 89 6.3
c 21 1.5
d 10 0.7
e 18 1.3
f 7 0.5
Nontypable 1,263 89.7
Total 1,408 100

Serological identification of H influenzae by slide agglutination
using Bactoantisera (Difco Laboratries, Detroit, MI, USA).
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The 6,692 samples used in this study were sent to our laboratory by 187 medical institutions
participating in the Community—Acquired Bacterial Infections Working Group between 1998 and 2000 in
Japan. Acute otitis media (n=1,425), acute upper respiratory tract infection (n=961), and acute
bronchitis (n=390) were prevalent in 4, 030 cases, duplicates excluded. We also included 175 pneumonia
cases in this study. The proportion of Haemophilus influenzae isolates in all cases was about 34%. The
prevalence of H. influenzae isolates peaked in those aged 1 year and gradually decreased with age until
children entered school. In contrast, average prevalence in adults was 10%. We conducted molecular-level
epidemiological studies for 1, 408 strains using PCR to identify resistant genes in H. influenzae. Our 4 sets
of primers are as follows: (i) p 6 gene of P 6 membrane protein, (ii) TEM-1 type f—lactamase gene (bla),
(iii) normal PBP 3 gene (ftsI), and (iv) mutational ftsI gene detected in f—lactamase—nonproducing
ampicillin (ABPC) resistant H. influenzae (BLNAR). H. influenzae strains were classified into 6 types
based on PCR: (i) pB-lactamase—nonproducing ABPC—susceptible strains (BLNAS; n=826) with no any
resistant genes, (ii) TEM-1 type f—lactamase—producing ABPC resistant strains (BLPAR; n=81), (iii)
B-lactamase—nonproducing and low—level ABPC—resistant strains (Low—BLNAR; n=352) possessing Asn
—526—Lys—526 amino acid substitution, (iv) BLNAR strains (n=109) possessing Asn—-526—Lys—526 and
3 amino acids substitutions detected around the Ser—Ser—Asn conserved motif, (v) f—lactamase—producing
amoxicillin—clavulanate resistant strains (BLPACR-I; n=36) possessing TEM-1 and Low-BLNAR
resistant genes, and (vi) f-lactamase—producing amoxicillin—clavulanate resistant strains (BLPACR-
I; n=4) possessing TEM-1 and BLNAR resistant genes. ABPC MICys in Low—BLNAR was 2 ug/mL and
in BLNAR was 8 ug/mL. Susceptibility of oral and intravenous cephalosporins MICs to these resistant
strains apparently decreased more than that of ABPC and meropenem. In oral cephalosporins, only
cefditoren MICy was excellent <1 ug/mL against BLNAR. BLNAR increased significantly from 3.2% in
1998, 6.6% in 1999, and 13.5% in 2000. Insufficient serum concentrations after oral cephalosporins
prescribed for immunological immature pediatric patients accelerate the increase of BLNAR strains.
Selection of proper antibiotics based on rapid, accurate bacteriological examinations, and Hib vaccination
against H. influenzae must be taken to prevent resistant microorganisms from increasing.



