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Table 1. Diseases of patients providing clinical samples
Diseases No. of patients (%) S Preumontae —q,)
positive

Acute otitis media 1,425 35.4 783 54.9
Acute upper respiratory tract infection™ 961 23.8 430 44.7
Pharyngo-laryngitis 10 0.2 2 20.0
Acute bronchitis 390 9.7 170 43.6
Pneumonia 175 4.3 85 48.6
Sepsis 4 0.1 4 100.0
Otitis media with effusion 16 0.4 7 43.8
Sinusitis 114 2.8 44 38.6
Other 65 1.6 14 21.5
Unknown 870 21.6 442 50.8

Total 4,030 100.0 1,981

*Pharyngitis, tonsillitis, nasopharyngitis, rhinitis, etc, were included.

¥=63.8762, n=8, p=0.0000 (**)
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? 390 B (9.7%) T, T, Midk & @l EBEE R D
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Fig. 1.

Isolation frequency of Streptococcus pneumoniae by patient age.
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Table 2.

Streptococcus pneumoniae

Clinical samples examined in this study and positive rate of

Clinical sample

No. of samples (%)

S. pneumoniae

(%)

positive
Epipharynx 2,869 58.9 1,625 56.6
Throat 400 8.2 110 27.5
Ear discharge 646 13.3 138 21.4
Tympanotomy exudate 432 8.9 129 29.9
Nasal discharge 218 4.5 82 37.6
Tonsil 17 0.3 2 11.8
Sputum 74 1.5 29 39.2
Other 84 1.7 42 50.0
Origin unknown 132 2.7 38 28.8

Total 4,872 2,195

x*=405.3641, p=0.0000 (**)

HREZIED LD o7 (£°=6.6571, p=0.1552),

2. FAIWMVEELETFOHEE FHEBEEERZE L O
B£R

1) BOB-F 7% 2FRHEEB XV LVFX

PCREIZ X o THHT L7z pbp Bz TEREL -5 7
7 N RIIEA, B X OLVFX ® MIC & @ B 4% 1%
Table 3 8 & U Fig. 2 1I/” ¥ HEHIBEL TiX 1ERIT
[l — iR & SEANHPER O W 25 ) & LRI S hTw
7eH AL, RIS EEROW O AR E EFIR R E Lz, i
WIIZIE 1,945 BRE e o 720

WAL TSR INIRNT L 72 X2 L2 THER BB % 55
% &, Oprimer & L7z EETERORD
57\ PSSP 28 304 ¥k (15.6%), @pbp 2 x H. 4%
# o PISP 75 386 ¥k (19.8%), Gpbp 1a +pbp 2x %
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PRSP (=2 ug/mL &35 NCCLSD 7L A 7 KA ~
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H L, ZhZho@{n AR L MIC & OMR%E -
&, H—BETEREHET S 95% DR kO MIC »*
RERE 3L E o T 7o BRI PR AL & 3
% 0.5~4 ug/mL ® MIC %/~ 3 W%, WG & L7 pbp
BIZTTRTERL TV LRHKETH - 72,

EAE T2 B D 72 v PSSP @ MICy 13 0.031 ug/mlL,
pbp 2 x WMZE RO % 1L 0.063 ug/mL, pbp 1a+
pbp 2x % EHE 13 0.25 ug/mL, pbp2x +pbp 2b % 5
1% 0.5 ug/mL, pbp1a+pbp2x+pbp2b % EikD
MIC i 4 ug/mL TH - 72,
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% L CTCFPN 7% 1ug/mL &, PSSP 2t~ T332
~64 T LTV A TH - 720
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Table 3. MICs of f—lactam antibiotics and levofloxacin for Streptococcus pneumoniae isolates distributed by PCR results for resistant genes

Antimicrobial agent No. of isolates for which the MIC (ug/mL) was: MIC (ug/mL)
and assigned group =0.008 0.016 0.031 0.063 0.125 0.25 0.5 1 2 4 8 16 32 =64 MICs, MICy
Penicillin G
PSSP 6 88 186 24 0.031 0.031
pbp 2 x 1 110 246 22 5 2 0.063 0.063
pbpla+2«x 28 81 53 15 1 1 0.125 0.25
pbp2x+2b 4 37 33 31 1 0.25 0.5
pbpla+2x+2b 1 2 62 155 548 184 2 2 4
Ampicillin
PSSP 6 57 190 49 2 0.031 0.063
pbp 2 x 45 215 110 11 4 1 0.063 0.125
pbpla+2«x 1 41 56 55 12 12 2 0.125 0.5
pbp2x+2b 4 6 27 36 19 13 1 0.25 1
pbpla+2x+2b 2 8 50 176 385 315 18 2 4
Amoxicillin
PSSP 4 26 251 23 0.031 0.031
pbp2«x 58 225 65 36 2 0.063 0.125
pbpla+2«x 15 70 73 18 3 0.25 0.5
pbp2x+2b 8 23 56 17 2 0.25 0.5
pbpla+2x+2b 5 67 588 267 20 7 1 2
Cefaclor
PSSP 178 97 29 0.5 1
pbp2«x 18 229 131 8 1
pbpla+2x 103 36 27 7 6 4 16
pbp2x+2b 8 39 51 8 4 4
pbpla+2x+2b 109 311 534 =64 =64
Cefpodoxime
PSSP 41 116 73 30 32 12 0.031 0.25
pbp 2« 2 23 159 128 43 30 1 0.5 1
pbpla+2«x 1 14 9 14 94 40 5 1 1 2 4
pbp2x+2H 1 3 18 55 20 4 3 2 0.25 0.5
pbpla+2x+2b 4 8 99 606 204 15 13 5 2 4
Cefdinir
PSSP 1 161 73 52 17 0.063 0.25
pbp 2 x 15 194 167 7 3 0.25 0.5
pbpla+2x 6 20 39 78 15 11 2 4
pbp2x+2H 1 3 15 29 50 2 4 2 0.5 0.5
pbpla+2x+2b 10 14 92 335 472 22 6 3 8 8
Cefditoren
PSSP 28 183 49 38 5 1 0.016 0.063
pbp 2 x 1 3 107 203 67 5 0.125 0.25
pbpla+2x 5 23 20 85 45 1 0.5 1
pbp2x+2H 1 4 22 58 16 5 0.125 0.25
pbpla+2x+2b 8 105 594 225 16 3 3 0.5 1
Cefcapene
PSSP 37 152 56 39 17 3 0.016 0.063
pbp 2 x 70 105 131 72 8 0.25 0.5
pbpla+2x 13 31 8 35 15 0.5 1
pbp2x+20b 3 4 49 42 8 0.25 0.5
pbpla+2x+2b 24 477 424 20 5 4 0.5 1
Faropenem
PSSP 227 72 5 0.008 0.016
pbp 2 x 171 206 5 4 0.016 0.016
pbpla+2x 22 47 72 37 1 0.031 0.063
pbp2x+2b 2 37 41 25 1 0.063 0.125
pbpla+2x+2b 5 40 167 325 377 33 7 0.25 0.5
Levofloxacin
PSSP 35 110 158 1 2 2
pbp 2 x 42 192 143 1 2
pbpla+2x 34 100 45 1 2
pbp2x+2b 27 71 7 1 1 1
pbpla+2x+2b 174 588 186 1 2
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Fig. 2. Susceptibility distributions of oral 9 f—lactam and levofloxacin agents to 1, 945 clinical isolates of Streptococcus
pneumoniae. These isolates were classified into 7 types following PCR results for pbp 1 a, pbp 2x, and pbp 2 b genes.
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Fig. 3. Cumulative curves of oral f —lactam antibiotics for 954 strains of PRSP possessing abnormal pbp 1 a,

pbp 2x, and pbp 2 b genes.
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Fig. 4. Susceptibility distributions of erythromycin, azithromycin, rokitamycin, and clindamycin to 1,945 clinical
isolates of Streptococcus pneumoniae. These isolates were classified into 4 types following PCR results for mefA and

ermB genes.
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Fig. 5. Characteristics of capsular serotype of Streptococcus pneumoniae isolates classified into PSSP,
PISP, and PRSP based on PCR results for pbp genes. Serotype was determined by quelling reaction
with antiserum. y*=1,900.2355, n=>51, p=0.0000 (**)
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Fig. 6. Characteristics of capsular serotype of Streptococcus pneumoniae isolates differentiated among
clinical samples. y*=202.5302, n =85, p=0.0000 (**)
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The 6, 692 clinical samples in this study were collected from 187 medical institutions participating in the
Community—Acquired Bacterial Infections Working Group between 1998 and 2000 in Japan. Of 4,030
cases, duplicates excluded, acute otitis media(n=1,425), acute upper respiratory tract infection (n=961),
acute bronchitis (n=390), and pneumonia (n=175) prevailed. Streptococcus pneumoniae was most
frequently isolated from the epipharynx (56.6%), followed by ear discharge (21.4%) and tympanotomy
exudates (29.9%). The percentage of S. pneumoniae isolates from sputum in adults was 39.2%. For all
isolates, PCR was conducted to identify S. pneumoniae species and to detect resistant genes; (i) LytA gene,
(ii) pbp 1 a gene, (iii) pbp 2x gene, (iv) pbp 2 b gene, (v) mefA gene, and (vi) ermB gene. Capsular
serotypes of these strains were also determined by quelling reactions with antisera. The in vitro activity of
14 oral antibiotics against these strains was determined by agar dilution. Correlation between the presence
of abnormal pbp genes and MICy, values of penicillin G in these strains (n=1,945) was as follows: PSSP
(n=304, 0.031ug/mL), PISP with abnormal pbp 2 x gene (n =386, 0.063 ug/mL), PISP with abnormal
pbp 2b gene (n=13, 0.25ug/mL), PISP with abnormal pbp 1 a +pbp 2 x genes (n=179, 0.25 ug/mL),
PISP with abnormal pbp 1 a +pbp 2 b genes (n=3) , PISP with abnormal pbp 2 x +pbp 2 b genes (n= 106,
0.5 ug/mL), and PRSP with abnormal pbp 1 a +pbp 2 x +pbp 2 b genes (n =954, 4 ug/mL). Strains having
either mefA gene or ermB gene, mediating macrolide resistances, were 635 and 796. Some 85 strains had
both mefA and ermB genes. Distributions of serotypes showed distinctly different characteristics among
PSSP, PISP, and PRSP. Various serotypes were found in PSSP. Serotypes 3 and 6 were predominant in
PISP with abnormal pbp 2 x gene. Serotypes 14, 23, and 6 were most frequent in the other PISP. Serotypes
19, 6, and 23 accounted for 94.2% of PRSP. f-lactam antibiotic resistance appears to be evolving and
PRSP having a new serotype was detected. In conclusion, continuous surveillance is required, based on

molecular analysis of resistant genes for S. pneumoniae.



