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Table 1. Classification of drug resistance of

Streptococcus pneumoniae and
Haemophilus influenzae by PCR

S. pneumoniae

Abbreviation by pbp gene variation
drug resistance pbpla pbp 2x pbp 2 b
PSSP no no no
pbp2x no yes no
PISP |pbpla+2x yes yes no
pbp2x+2Db no yes yes
PRSP yes yes yes

PSSP: penicillin-susceptible S. pneumoniae
PISP: penicillin-intermediately resistant S. pneumoniae
PRSP: penicillin-resistant S. pneumoniae

H. influenzae

Gene
Abbreviation by
drug resistance B-lactamase | PBP 3(ftsI )
(TEM-type) variation
Amp-S no no
BLNAR no yes
B-lac yes no
B-lac + BLNAR yes yes

Amp-S: ampicillin~susceptible H. influenzae

BLNAR: B-lactamase—negative ampicillin-resistant H. influenzae
(BLNAR is defined as H influenzae with PBP 3—encoded fts I
gene variation)

B-lac: B-lactamase—positive bacteria

B-lac+ BLNAR: B-lactamase positive bacteria with PBP 3
variation

PBP: penicillin-binding protein
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Fig. 1. Microscopic views of leukocytic infiltration for gram-stained epipharynx swab smear specimens (% 400).
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Post-marketing special investigation profile of cefditoren pivoxil

Number of contract institutions for special investigation: 40 pediatrics, 36 otorhinolaryngology, 76 in total.

Number of institutions investigated: 69 (90.8%)
Number of patients registred for the first investigation: 560

Total number of samples: 1,024 (including samples taken simaltaneously from more than 1 site in the same patient)

Type of samples
Epipharynx Throat Ear Tympanotomy __ . Postnasal  Tonsilar Mastoid Origin
i Rhinorrhea .
swab swab discharge  exudate discharge swab abscess unknown
Number of samples 720 66 110 60 4 2 1 26
P rtion to the total
roportion o the oL | 95 3%  6.4%  10.7%  5.2% 5.9% 0.4% 0.2% 0.1% 2.5%
number of samples
Mean number of samples
9.5 0.9 . . .
per contract institution 1.4 0-8 0.1 0.0 0.0 it
Number of tests in each patient
Ix 2x 3x >3x
Number of patients 316 137 62 45
Proportion to the total
portion 1o the 56.4%  24.5%  11.1%  8.0%
number of patients
Mean number of patients
e 4.2 1.8 0.8 0.6
per contract institution
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Number of specimens with S. pneumoniae: 563

Epipharynx Throat Ear Tympanotomy Nasal Origin
swab swab discharge exudate discharge unknown
Detection rate 62.4% 22.7% 30.9% 37.7% 42.2% 65.4%
Throat * %
swab
Ear * %
discharge
Tympanotomy * %
exudate
Nasal * % *
discharge
Origin * % * % * *
unknown
Number of specimens with H. influenzae: 394
Epipharynx Throat Ear Tympanotomy Nasal Origin
swab swab discharge exudate discharge unknown
Detection rate 43.3% 28.8% 18.2% 17.0% 32.8% 50.0%
Throat *
swab
Ear
* %
discharge
Tympanotomy * %
exudate
Nasal *
discharge
Origin
* ¥
unknown
Number of specimens with M. catarrhalis: 451
Epipharynx Throat Tympanotomy Nasal Origin
swab swab discharge exudate discharge unknown
Detection rate 54.4% 9.1% 13.6% 0.0% 39.1% 50.0%
Throat % %
swab
Ear
* 3k
discharge
Tympanotomy * %
exudate
Nasal
* * %
discharge * ¥
Origin * % %
unknown

Fig. 2. Comparison of detection by type of specimen for each type of bacteium (t—test: * %: p<0.01, *: <0.05).
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Fig. 3. Total number of specimens sent from each institution and number of tests. Verification of precision for specmens

at each institution (1).
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Fig. 4. Total number of specimens sent from each institution and those with Streptococcus pneumoniae. Verification of

precision for specimens at each institution (2).
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Table 4. Patients excluded from the first investigation at registration
- Review of patients from whom neither Streptococcus pneumoniae nor Haemophilus influenzae was detected at baseline -
Excluded Investigated .
Patients and specimens x’-test
175 patients 385 patients
epipharynx swab 89 47.3% 290 69.4%
throat swab 30 16.0% 25 6.0%
ear discharge 27 14.4% 46" 11.1%
. tympanotomy exudate 17" 9.0% 28" 8.7% x*=40.8033
Specimens nasai discharge” 21 11.2% 18 3.8% p=0.0000(**)
tonsilar swab 1 0.5% 0
mastoid abscess 0 1 0.2%
origin unknown 3 1.6% 10 2.4%
Streptcoccus group A 13 7.4% 8 2.1%
Streptcoccus group B 1 0.6% 0 0.0%
Mainly detected MSSA 18 10.3% 16 4.2%
bacteria other than MRSA 2 1.1% 0 0.0% x*=33.2572
S. pneumoniae and S. epidermidis 14 8.0% 13 3.4% p=0.0000(*")
H. influenzae Klebsiella spp., etc. ' 12 6.9% 17 4.4%
P. aeruginosa 1 0.6% 0 0.0%
no viable cells 37 21.1% 0 0.0%
<1year 19 10.9% 48 12.5%
1 year 26 14.9% 121 31.4%
2 years 10 5.7% 56 14.5% 1 =82.0022
Age 3 years 12 6.9% 44 11.4% p=0.0000("")
4-6 years 40 22.9% 80 20.8%
27 years 58 33.1% 34 8.8%
unknown 10 5.7% 2 0.5%
penicilline 7 4.0% 13 3.4%
cephems 27 15.4% 63 16.4%
penems 0 0.0% 1.0%
macrolides 5 2.9% 31 8.1%
Prior new quinolones 0 0.0% 0.3% x*=33.0761
antibacterial agent” fosfomycin 2 1.1% 0.0% p=0.0000("")
ST preparation 0 0.0% 1 0.3%
used (drug unknown) 5 2.9% 19 4.9%
not used 87 49.7% 222 57.7%
unknown 43 24.6% 38 9.9%

“including rhinorrhea, postnasal discharge.

“including patients whose epipharynx swab was taken at the same time.

“including Enterobacteracae other than Klebasiella spp.
“including patients treated concomitantly with the drug.
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3
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3 2
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S 204 .
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Fig.5. Interval between visits at which specimens of the same type were taken. Epipharynx swab: 163 Throat swab: 4;
Ear discharge: 16; Typmanotomy exudates: 1; Postnasal discharge: 1; Nasal discharge: 9.
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Fig. 6. Change in Streptococcus pneumoniae derived from the epipharynx after treatment with cefditoren—pivoxil

(population analysis).

Bacterial content: (—): Nocolony; (+): Number of colonies <20; (+ +): Number of colonies 20-100; (+ + +):

Number of colonies >100.
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Fig. 7. Change in Haemophilus influenzae derived from the epipharynx after treatment with cefditren pivoxil (population

analysis) .
Bacteial content:
Number of colonies >100.
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Fig.8. Comparison of susceptibilities of Streptococcus pneumoniae isolated in first and second tests of various
antibacterial agents (1 st test: n=288, 2nd test: n=161). “1” and “2” in the MIC column show the number of tests.
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Fig.9. Comparison of susceptibilities of Haemophilus influenzae isolated in first and second tests of various
antibacterial agents (1 st test: n=288, 2 nd test: n=161). “1” and “2” in the MIC column show the number of tests.
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Table 7. Microacopic observation of gram-stained specimens in the first test
- Patients who underwent tests more than once (specimens: epipharynx) —
Leukocytic infiltration partial correlation
Factor (134 patients)” yi~test coefficient by variable
change
(=) (+) (++) (++4) (129 patients)"
Yes/No for prior yes 1 13 24 3 x‘=1,7487 0.0673 6
antibacterial agents no 8 27 51 7 p=0.6262 ’
1-3d 7
Number of days of e 2 31 ®  ly=10.6575| 0.1968 .
illness 4-6days 0 6 23 1 =0.9960 *) 4
27 days 2 5 16 0 p=5
<37C 7 7 26 4 2
=12.5472 .
Body temperature 237T and <38TC 0 10 21 2 X =0.0508 0.1285 5
v temp 238T 2 19 29 3 | PTT
unknown 0 4 0 1
=) 4 12 24 3 .
S pneumoniae +) 4 17 21 2 ’ = :)8062:(‘)47 02106 3
P (++) 1 11 29 I *)
(+++) 0 1 6 4
(=) 3 17 29 6 .
H. influenzae ) 6 15 16 1 ’ ;1)70?355(;5 0-3617 1¢
: (+4+) 0 8 22 3 p(b "
(+++) 0 0 8 0
E:; ; i? zz i x'=15.0044 | 0.3310 .
M. catarrhalis (++) 0 9 24 0 p=0.0908 (**)
(+++) 0 1 3 0
L. serous 3 7 13 1 x*=3.8254
Chm:“f::m’s of purulent 2 22 46 5 p=0.2809
specimens unknown 4 11 16 4

Microscopic observation of leukocytic infiltration: (—): leukocyte count <2-3/field; (+): leukocyte count >3-4 to 7-8/field, without
fibrin deposition: (++): leukocyte count >3-4 to 7-8/field, with fibrin deposition; ( +++): leukocyte count >8-9/field.
Bacterial content: (—): No colony; ( +): Number of colonies <20; ( ++): Number of colonies 20-100; ( +++): Number of colonies >100

(**): Related at significance of 1%; (*): Related at significance of 5%.

*“S pneumoniae”and “H influenzae” include patients in whose specimens bacteria of different serological of resistance was detected.
"Patients for data for all factors from “Yes/No for prior treatment with antibacterial agents” to “M. catarralis”.

?Order by partial correlation coefficient.
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Table 8. Microscopic observation of gram-stained specimens in the second test
- Patients who underwent tests more than once (specimens: epipharynx) —

Leukocytic infiltration partial w;’elanfi";‘b
; w coefficient by varial
Factor (125 patients) yi-test change
(=) (+) (++) (+++) (119 patients)”
Duration of 1-3 days 4 19 5 0 " 5
=4.6551 o
CDTR-PI 4-6 days 6 49 18 1 ’I‘) cosssr | 01526 4
administration 217 days 5 12 6 0
1-3 days 4 16 5 0 }
=2,8892 o
Number of days 4-6 days 6 44 15 1 s | %1974 5
ovserve =7 days 5 20 9 0
€<37t . 12 52 22 ; ¥=5.9496 | 0.2399 "
237C and <38 1 1 .e
=0.4289 **)
Body temperature 238C 9 3 0 0 P
unknown 0 3 3 0
(=) 7 33 10 0 \
=12.5757
s . (+) 7 21 7 o |* o s | 02645 -
. pneumoniae (++) 1 24 9 1 P (-.) (**)
(+++) 0 5 5 0
-) 11 58 16 1 \
=8.2704
. (+) 3 17 8 0 X Comize | 0-254 -
. influenzae (++) 1 6 4 0 P ('.) "
(+++) 0 0 1 0
(=) 10 42 15 0
(+) 4 21 11 0 x*=11.5557
hali 0.0847 6°
M catarrhalis (++) 1 17 3 1 p=0.2395
(+++) 0 5 0 0
L serous 2 28 10 0 X' =2.9697
Charact?nstlcs of purulent 4 18 8 1 p=0.3963
specimens unknown 9 34 11 0
Microscopic observation of leukocytic infiltration: (—): leukocyte count <2-3/field; (+): leukocyte count >3—4 to 7-8/field, without
fibrin deposition: ( ++): leukocyte count >3-4 to 7-8/field, with fibrin deposition; ( +++): leukocyte count >8-9/field.
Bacterial content: (—): No colony; (+): Number of colonies <20; (++): Number of colonies 20-100; ( +++): Number of colonies >100

(**): Related at significance of 1%; (*): Related at significance of 5%.

"“S. pneumoniae”and "H. influenzae” include patients in whose specimens bacteria of different serological of rsistance was detected.
*Patients for data for all factors from “Duration of CDTR-RI administration” to “M. catarrhalis”.

“Order by partial correlation coefficient.
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Leukocytic infiltration Leukocytic infiltration

Relationship between microscopic observation of leukocytic infiltration and bacterial counts in the epipharynx

swab. Comparison between data in first and second tests in patients who underwent both tests.

Microscopical observation of leukocytic infiltration: ( —): Leukocyte count =

2-3/field. (+): Leukocyte count >3-

4 to 7-8/field, without fibrin deposition; (+ +): Leukocyte count >3-4 to 7-8/field, with fibrin deposition: ( + + +):

Leukocyte count >8-9/field. Bacterial content:

of colonies 20-100:

significance of 57%.
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Fig.11. Comparison microscopic observation of leukocytic infiltration and bacterial counts at first and second tests in
patients who underwent both tests (Specimen: epipharynx).
Mieroscopical observation of leukocytic infiltration: (—): Leukocyte count =2-3/field; (+): Leukocyte count >3-
4 to 7-8/field, without fibrin deposition; (+ +): Leukocyte count >3-4 to 7-8/field, with fibrin deposition; (+ +
+): Leukocyte count>8-9/field. Bacterial content:
Number of colonies 20-100; (+ + +): Number of colonies >100. (* % ): Related at significance of 1%; (*): Related

at significance of 5%.

(=): No colony; (+); Number of colonies<20; (+ +):
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CDTR-PI cefditoren pivoxil

Fig. 12. Clinical response by patient and bacterial-related information obtained at test of specimens as explanatory
variables. Multivariate analysis by quantification II.
Microscopical observation of leukocytic infiltration: (—): Leukocyte count <2-3/field; (+): Leukocyte count
>3-4 to 7-8/field, without fibrin deposition; (+ +): Leukocyte count >8-4 to 7-8/field, without fibrin deposition ;
(++ +): Leukocyte count >8-9/field. Bacterial content: (—): Nocolony; (+): Number of colonies <20; (+
+): Number of colonies 20-100; (+ + +): Number of colonies >100. (* *): Related at significance of 1%; (*):
Related at significance of 5%. (% *) includes 1caseof (+ + +).
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Fig. 13. Clinical response by patient and clinical observation obtained at first and second investigations as explanatory
variables: Pediatrics (multivariate analysis by quantification II).
Nasal discharge: (—): Nonasal discharge; (+): Mucous or serous; (+ +): Mucopurulent; (+ + +): Purulent.
Pharyngeal redness, tonsilar redness, tonsilar swelling, coughing: (-): No symptom; (+): Mild; (+ +):
Moderate; (+ + +): Severe. (% *): Related at significance of 1%; (%*): Related at significance of 5%. *Since it
was four acute otits media independent cases, it included acute otitis media with respiratory tract infection. ® (+ +)
includes 1 case of (+ + +).
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Fig. 14. Clinical response by patient and clinical observation obtained at first and second investigations as explanatory
variables.: Otorhinolaryngology (multivariate analysis by quantification II).

Otalgia, tympanic redness, tympanic swelling:

Mucopurulent; (+ + +): Purulent.

(-): No symptom; (+): Mild; (+ +): Moderate; (++ +) :
Severe. Characteristics of exudate from the middle ear:
(* *): Related at significance of 1%, (*): Related at significance of 5%.

(—): No exudate; (+) : Mucous or serous; (+ +):

“Nocaseof (++) or (+++). Y(+ +) includes 1caseof (+ + +).
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Postmarketing special investigation and its verification of precision for cefditoren pivoxil
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We verified in the special investigation on the pathological relation to penicillin-resistant Streptococcus
pneumoniae (PRSP) and -lactamase negative ampicillin-resistant (BLNAR) Haemohilus influenzae in
clinical practice after introduction of cefditren pivoxil (CDTR-PI; brand names: Meiact” Tablets 100,
Meiact® Fine Granules). We also studied shedding of the 2 bacterial strains and the distribution of their
susceptibilities to various antibacterial agents before and after treatment with CDTR-PI and judgment of
the clinical response made medical doctor. The significance of S. pneumoniae and H. influenzae isolated
from the epipharynx was examined. We found that S. pneumoniae and H. influenzae isolated in this
investigation resided mainly in the epipharynx of infants less than 1 year old to 2 or 3 years, and that they
were associated with acute respiratory infection and acute otitis media. These bacterial strains, including
PRSP and BLNAR, were eliminated or decreased in the epipharynx shortly after the start of CDTR-PL
They easily invaded the epipharynx again, however settled down, and proliferated there when the plasma
drug concentration decreased to a trough level. Bacterial strains repeated this cycle, and some cases are
likely to lead to persistent or repeated upper respiratory tract infection or otitis media. Infants nursery or
nursery school and their siblings are likely to be of high risk, as suggested by a number of medical experts.
The susceptibilities of S. pneumoniae and H. influenzae isolated before and after treatment with CDTR-PI
to antibacterial agents were measured. In comparison of the distribution of MICs, the MICs of a variety of
B -lactam antibiotics shifted slightly to higher resistance depending on their affinity for PBPs of bacterial
strains. Bacteriological testing for the epipharynx is necessary to identify causative bacteria for acute
respiratory tract infection in children and following acute otitis media. It is essential to know the type of
resistant bacteria for selection of appropriate antibacterial agents considering persistent and repeated
infection caused by PRSP and BLNAR H. influenzae. The investigation on drug-resistant genes by
polymerase chain reaction has provided very useful information. It also suggested the importance of
microscopical examination by gram staining for the shedding of bacteria in the epipharynx at least 2 to 3
days and 10 days after the start of treatment with antibacterial agents in infection associated with flora in
the epipharynx. In the judgment of clinical response medical dictor, clinical findings in the pharynx,
tonsil, or tympanic membrane, and the characteristics of nasal or middle ear discharge were focused on.
The relationship between these findings and microscopic findings of the epipharynx and the number of
bacteria detected there was analyzed by multivariate analysis, and a significant relationship detected.



