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pneumoniae (MiFEERW) OHFIEGI D <, KT Haemophi-
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D5, MEFEEA VIV Y FEIC L 2 REFH 924%
ZEDTWBEZERWSLIZENT,

AT BWTIE, HEHEFEE S RIRGER VWil S [ R
WZHBEES NIRRT & 4~ 7V Y FEIZOWT, Ofifk
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Table 1. Isolation status of S. prneumoniae and H. influenzae

in middle ear fluid and nasopharyngeal swabs

Clinical sample

middle ear fluid
and nasopharyngeal swabs

S. pneumoniae

111 (95.7%)

H. influenzae

105 (93.7%)

middle ear fluid 5( 4.3%) 7 ( 6.3%)
Total 116 112
TH o 727,
MREREE A > 7 VTV FRICOWT, Ihb oz

F L AV TN E N72Ti BN, genotype D g 4L T
FH L7720 T bbb, ifEKE Tl penicillin-susceptible
Streptococcus pneumoniae (gPSSP), penicillin-intermediate
S. pneumoniae (gPISP), penicillin-resistant S. pneumoniae
(gPRSP) D & H1ZFKFE L7z, %3, gPISP B X U gPRSP
WCOWTEMEI»PDLEBETFERIDDILE LI
gPISP (pbp2x), gPISP (pbp2b), gPISP (pbpla+2x),
gPISP (pbp2x+2b), gPRSP (pbpla+2x+2b) & FKiL
f:ﬁN%)O
—J, A Y ITNVZ Y FROMHICL 6 DT T4 < —
EMEH L7 $2bb, OP6REHAEZ I— F§ 5 p6
# fz 7 MY, @TEM & B-lactamase # I — K § %
blaren-1 8T Y, D ROB ! B-lactamase # I — F 3
% blagos 1 BAET Y, @PBP3 % 32— F¥ 2 fisl MIZT
F D Asngs® Lys ~O 7 3/ BEE Y, ® AsnssLys
& SerssThr @ 2 AFTOT I 7 BEEHEY, Z L TOHK
type b B ETHY CTH L. IS OBIETRNTERZE
TS, BETENEREROBRD LN b - 2Kk (B-
lactamase-nonproducing ampicillin-susceptible Haemo-
philus influenzae) & gBLNAS, B-lactamase 24 #k (B-
lactamase-producing ampicillin-resistant H. inﬂuenzae)
\& gBLPAR, ampicillin (ABPC) BREFNf 4k (Low-B-
lactamase-nonproducing ampicillin-resistant H. influen-
zae) \& gLow-BLNAR, ABPC it 1 #k (8-lactamase-non-
producing ampicillin-resistant H. influenzae) 13 gBLNAR,
gLow-BLNAR # ® B-lactamase 4% (B-lactamase-
producing amoxicillin/clavulanic acid-resistant H. in-
fluenzae) 1ZgBLPACR-, gBLNARWE®DZ1113gBLPACR-II
LFil L7,
3. IMiER
il JSER B o MERNL, W & P& & @ quellung reac-
tion (LB 12 & 0 Pesg L7zo MH L 72 Piiiii it Stat-
ens Serum Institute (Copenhagen, Denmark) 7» 5 A
L7z
4. PFGE T
A V7 VI Y FRICHT % PFGE f#Tid, 3 Cloid
ENFHBEETOERERELIMA TEEL 72,
BEERIIE T 2 3 L — MERRH (HAXZ brTFga vy
Frv v (BR)) T37C, 20 B, 15% RV AR #Z

17\, 2mL @ saline-EDTA (0.15 M NaCl, 10 mM EDTA
[pH8.0]) 123%x10°CFU/mL & 7% X 9 ML 72 kW
T, 7000 rpm, 4C, 5550 RIETHEERE, X512
saline-EDTA [ THOWEE % 2 MfT - 720 ZD%, WK
1 250 uL ® Pet IV (1 M NaCl, 10 mM EDTA [pH8.0])
H—LL, 20 16 f5RD 2% 7 # 1 —  (InCert aga-
rose ; FMC Bioproducts, Rockland, ME) # /il 2 CTIR&
#, 7272512 incert mold (23 L A, 4C 12 20 45 R HCE
L7ze b L72%R 70 v 7 3L L7, 1 mL Hic
0.05 mg ? lysozyme % it Lysis solution (1 M NaCl,
0.1 MEDTA [pH80], 10 mM Tris-HCI [pH80], 0.5%
Brij58, 0.2% sodium deoxycholate, 0.5% sarkosyl) |2 T
37C, 1 KM OBRBEEZIT o 720 IRNT, 1 mL H1IZ 0.2
mg ® proteinase K # & ¥» ES buffer (0.25 M EDTA [pH
801, 1% sarkosyl) 2T 50T, 17 B¢ DI % 1T 5 72,

BH, i zBREL, 2K7 9y 2713 1 mM phenyl-
methylsulfonyl fluoride (PMSF) % &t TE buffer (10
mM Tris-HCI [pH8.0], 0.1 MEDTA [pH8.0]) T 3 ¢l
DA AT > 720 €D, [F U TE buffer T155Z & 12
3EDOVEE =V R L7z ¥ % 0.1 mM TE buffer 3 mL
WiE L, WIREESR Smal F O buffer (27T 30 4L, fi
WTREBBENIOUIC R S X 92 Smal 2 2 72
buffer 12T 30C, 16 K OFERE S %E1Tv, DNA %4
Wi L 72, BXkE) X CHEF MAPPER (Bio-Rad Laborato-
ries, Hercules, CA, USA) #ffifi L, 14C, 6 V/cm
D5AET 20 BERIAT - 726
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i e R Cl&, 116 v 111 1 (95.7% ) CTHiJi etk
WOERFEPGHEIN TV, LaL, 5D D 561(4.3%)
T, PEHERBEOATERREDPHETH 72, TAHD
SEFNZ DWW THRARRIET ORN Z /R & 25, Hifxk5
# L L T clarithromycin (CAM) ZMLJ7 STV 7658
16, [R5 L1254 80C, &3 LdAMHKSHEDE
BT ol

—J, 4 Y7 VIR TIE, 112 B 105 $51(93.7%)
THHAAED O RIFFICE 08 S Twiz, REIFFRO
A EDFHEETH - 72613 761 (63%) FEdSNTzo Hi
P 5-HUR % 13 amoxicillin (AMPC) 411, CAM %2
B, [Hiix5EL L] 24601 TH- 72,

2. HE MR R I S ER T O HEF 12k 1Y

P E IR O Bl S N EERIE (n=111) 122w
T, pbp BTN & o TR S N2 ERL O NER %
Fig. 1 127”9,
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gPSSP
gPISP (pbpla+ 2x)
11.7%

gPISP (pbp2b)
0.9%

gPISP (pbp2x)
42.3%

gPISP (pbp2x + 2b)
2.7%

Fig. 1. Resistance gene type of S. pneumoniae isolated from
middle ear fluid (n = 111).
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3HHIZE 2o 7201, gPISP (pbpla+2x) Ho 13
Bl (11.7%) T, Zofii gPISP (pbp2x+2b) ¥AH® 3 1
(27%) & gPISP (pbp2b) #4511 (0.9%) & bz,
gPSSP % EEBIE, DI H8HI(72%) 12T Ehed oz,

3. EHEREHEA v 7V T B oA iR

MHERE» S TMESNIA Y7 VT Y HFHIZOW
T, BB TN A & 3 S M- ER O NR % Fig.
2127,

105 B, gBLNAR 23558 & U795 6113 52 1 (49.5% )
&% <, gLow-BLNAR 37 %1 (67%), gBLPACR-II &
260 (19%) THholzo MR EAERD 581% % T
Wiz,

4. FHEFRE L FIER WIS B 5 B o g

Table 2121&, P HEHH ORI X 5 HE L FIKE
DS VEOREIZ L 2 HE L OBBRICOWT, HikEkE
EA VTNV VTR ENENOBREE R T

INS2HWEICBT2WMMAETOREDOMIRE A S
&, MiRERE CIRIMEIFMICE EEN A SN, LIRS
CWIICBIT AREDZVIEE, MHEFRHORR LS
WEWIFERTH o 72 (x2=120507, P=00170(*))o A
VIV W T D EIHTENR VRO R & i IR
ORI 2 EM520 5N2A%, AEAITEDS
Nedroz (x*=86275, P=0.0711),
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Fig. 2. Resistance gene type of H. in-
fluenzae isolated from middle ear
fluid (n = 105).

Bead L7z 111 B, K% 107 ) (96.4%) T
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K
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VINI VYW EFE—OWBAHEERE» S b oS
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BUEFIO X 512, IHHERLIE U TH - ThH, DNA EIHi3
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57z,

AR, 105 B 99 1 (94.3% ) THE A & EIK
HAH kAR D PFGE /8% — > H—3%, 59 661 (57%) 1
A= LV B TH - 720
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S X9, iER2H L THo-TD PFGE /8% —
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Table 2. Bacterial content of S. pneumoniae and H. influenzae in middle ear fluid and nasopharyngeal
swabs
Nasopha eal swabs
Middle ear fluid Pranyne Statistics
3(4) 2(+) 1(+)
3(+) 24 (21.6%) 5 ( 4.5%) 3(27%)  x2= 120507
_ - 2(+) 15 (13.5%) 10 ( 9.0%) 7(63%)  P=00170 (*)
8. pneumoniae (n = 111) 4y 47 (153%) 20 (180%) 10 ( 9.0%)
All 91 (82.0%) 20 (18.0%)
3(+) 19 (18.1%) 2 ( 1.9%) 4(38%)  x*= 86275
, . 2(+) 14 (13.3%) 10 ( 9.5%) 3(29%) P =00711
H. influenzae (n = 105) 1(+)  25(238%) 16 (152%) 12 (11.4%)
All 86 (82.0%) 19 (18.0%)
3 (+): 1x10* CFU/sample
2 (+): 1x10°=9.6x10° CFU/sample
1 (+): 4x10'=9.6x10? CFU/sample
gBLNAR glow-BLNAR gBLNAS
M M M
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#)Strains derived from the middle ear differed from nasopharyngeal ones.

M: A ladder molecular size marker
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Fig. 3. PFGE analysis of H. influenzae isolated from middle ear fluid and nasopharyngeal swabs.
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L2 L, BABNHESI TS L3R 7 i conju-
gate vaccine (7PCV) 2132 oFE 3 HIIE TR T Wi
W, 7PCV 28 A S 7z & LT, MK & 580 h
HRBEGGEDBNN I T R EREILETH A9,

)y, 47V UHFEICBWTIE, AMhELET
b gBLNARIC X ZHERABEIML TWB I EARS N
720 LD ENLOERTIE, FIREIZL S 7V
FHA 2 (+) DEHEIEL TOBIA % v, FIHIE I AEAE
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Coincidence of Streptococcus Pneumoniae or Haemophilus Influenzae isolated simultaneously
in epipharynx and middle-ear fluids in pediatric patients with acute otitis media

Kozue Kishii, Naoko Chiba, Miyuki Morozumi,
Keiko Hamano-Hasegawa and Kimiko Ubukata

Laboratory of Molecular Epidemiology for Infectious Agents, Graduate School of Infection Control Sciences, Kitasato

University, 5-9-1 Shirokane, Minato-ku, Tokyo, Japan

We determined the identity of simultaneous isolates in 206 isolates in which Streptococcus pneumoniae or
Haemophilus influenzae was isolated simultaneously from the epipharynx and middle ear fluid among pediat-
ric patients with acute otitis media (AOM) in clinical studies of tebipenem pivoxil based on (i) genetic antibi-
otic resistance type, (ii) capsular type, and (iii) similarity in DNA restriction patterns by PFGE. Among 399
AOM patients, isolates from middle ear fluid and epipharynx samples of 107 cases of S. pneumoniae to be
identical, and isolates from 99 cases identical for H. influenzae. Bacterial cell numbers in middle ear fluid par-
alleled those in the epipharynx. We concluded that the causative AOM pathogen could be determined by
testing bacterial species and amounts in the epipharynx.



