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Objective : The efficacy of a new oral cephalosporin derivative, cefditoren pivoxil

(CDTR-PI), in the treatment of pediatric sinusitis induced by penicillin-insensitive

pneumococci was studied chiefly in patients encountered at practitioner’s offices.

Results : The specimens from 343 patients were cultured ; and 595 strains were

isolated and identified. The frequent isolates were S. pneumoniae accounting for 33.1%.
H. influenzae accounting for 32.19%, M(B)catarrhalis accounting for 17.69%, and S. pyoge-
nes accounting for 3.7% of all the isolates. Penicillin G-insensitive strains of S.
pneumoniae (PISP) accounted for 16.19% of all the isolates, and for 49.8% of the isolates
of S. pneumoniae ; and isolated from 28.6% of the 343 patients.

The isolation of PISP was frequent from children of ages 4 and under—especially,
from those below age 2. Of the isolates of S. pneumoniae, the biotype frequency of PSSP
was in sequence of type I >type II > type III, while that of PISP was in sequence of type
I<type II, with none of type IIL

Oral doses of 3 and 5mg/kg of CDTR-PI were clinically effective in high percentages,
85.1% and 89.5%, of treated patients.

Bacteriologically, an eradication rate of 89.4% was achieved with 3mg/kg, and
93.5% with bmg/kg of CDTR-PL ’

CDTR-PI at 3mg/kg orally was clinically effective in 80.8% of patients with PISP
infection, 80.09%¢ of those with PSSP infection, 81.19% of those with H. influenzae
infection, and 78.3% of those with M.(B)catarrhalis infection by major causative agent.

CDTR concentrations in nasal discharge were measured by the bioassay using paper
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discs of the diameter of 6 mm ; and the relationship of the concentrations to the clinical
efficacy of the drug was studied. The concentrations were in the range from 0.49-1.56
1g/ml; and the treatment was effective both clinically and bacteriologically in many of
the patients in whom the concentrations remained above the MICs for 8 hours and
more.

Discussion : The frequency of PISP infections is on the rapid increase in practitioner’s
offices—especially, even an empiric therapy for PISP infections may be considered at
the first examination of younger children. CDTR-PI proved effective against the
infections in vivo as well as in vitro. It is necessary, however, to keep its concentrations
in nasal discharge above its MICs for 8 hours and more in order to achieve the

anticipated response. It is also necessary to orientate the parents so that the patient

perfectly complies with its dosage regimen of postprandial ingestion.
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umoniae 33.1%,
32.1%, Moraxella (Branhamella) catarrhalis
17.6% % & U Streptococcus pyogenes 3.7% 73
ETH -7z (Table 1).

PISP % & U PRSP 3258k D 16.5%, S.
pneumoniae @ 49.8%, * 7- 343 fE #l th ©
286% > SR L 7.

S. pneumoniae D ¥4y %5 % PSSP & PISP
AL TH B E, PSSP IE 5~6 kbl ki,
PISP i3 3~4 LT, &< i 2RO
RhBEH» -7 (Table 2).

H RIS RT3 PSSP 1k T A58, PISP 3 1T
B ip oo, 72 PSSP 1 > 1T > MALAS,
PISP R I <IETHMAEIZ 0% Th - fc.

Haemophylus influenzae
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Table 1 Isolation frequency of bacteria from pediatric sinusitis
Rate by strains Rate by patients
Pathogen No.of  No. of strains / Total No. of strains/
strains Total strains (%) cases Total cases (%)
S. pneumoniae (PSSP) 99 16.6 28.9
S. pneumoniae (PISP) 98 16.5 28.6
H. influenzae 191 32.1 55.7
M.(B.) catarrahalis 105 17.6 30.6
S. pyogenes 22 3.7 6.4
S. aureus 42 7.1 12.2
Others 38 6.4 11.1
Total 595 3432
a : Institutions (no. of hospital) : Nagoya(3), Mishima(1), Chiba(1),
Urayasu(2), Ichikawa(2), Edogawa(1), Adachi(1), Koshigaya(1),
Nagaoka(1) and metropolitan area(1).
Table 2 Isolation and biotype of S. preumoniae from pediatric sinusitis
Biotype of PSSP e Biotype of PISP _
No. of Total 's°'(392;’" Total '”'82;’"
Age patients | Il I NT strains I It Wl NT strains
=2° 20 1 2 0 O 3 15.0 4 6 0 O 10 50.0
3~4 88 17 5 4 0 26 29.5 6 21 0 2 29 33.0
5~6 87 1012 2 O 24 27.6 4 20 0 O 24 27.6
7~8 29 2 0 2 0 4 13.8 1 3 0 O 4 13.8
29* 23 5 0 3 0 8 34.8 0 4 00 4 17.4
total 247 3519 11 O 65 26.3 1554 0 2 71 28.7

a : The lowest age was 7 months
b : The highest age was 12 years old
¢ : Total strains / patients

PISP, H.influenzae, M.(B)catarrhalis \Z3¢
T 5 X EHLEFI OHLE /1% Table 3 IZ/R L 72,

PISP/PRSP iz i3 CDTE 13 <0.025¢g/ml 2»
5 1.56ug/ml ® MIC T & h MIC 50 i 0.2
rg/ml, MIC 9013 0.78ug/ml T & - 7-.
ABPC 12 <£0.025¢g/ml > 5 6.25¢4g/ml T&d
H MIC 50 (% 0.39¢g/ml, MIC 90 i 0.78ug/
ml Th -7z,

H. influenzae 1< i3 CDTR-PI i3 MIC 50 =
0.0251g/ml, MIC 90 1% 0.054g/ml Tdh - 7.

M. (B)catarrhalis 13 13 1F 100% B-lectamase
%pEHEd 5. CDTR @ MIC 50 i3 0.39ug/ml,
MIC 90 I 3.13ug/ml T, ABPC i3 MIC 50 #3
3.13ug/ml, MIC 90 i3 25ug/ml TH - 1z,

CDTR-PI 3mg/kg, 5mg/kg FARE: D &K
BRI 0.48ug/ml 2 5 1.56pug/ml TdH - 7z,

FiRBEHE I E D  BRRFIR, MEFHRR
& Table 4 iT/R L7c, FHKE, XELEME
3 55%E L 3mg/kg, bmg/kg TEFHZFh
85.1%, 89.5%Tdh - 7. HIEFMIBRENR L
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Table 3 MIC of chinical isolations from pediatric sinusitis

Organism ® . MIC(ng/m1)°
(No of srging) Aot e T 0T O U R A §E TF 7550 T00T0 MCs Moo
Cefditoren 97 1 =0.025 £0.025
PCG-sensitive Cefpodoxime 74 23 1 =0.025 0.05
S. pneumoniae Cefdinir 44 30 22 1 1 0.05 0.1
(98) Ampicillin 89 9 £0.025 £0.025
Penicillin G 94 4 <0.025 £0.025
PCG-insensitive Cefditoren 1 11 28 26 21 8 2 0.2 0.78
and Cefpodoxime 1 18 25 24 22 5 2 0.78 1.56
PCG-resistant Cefdinir 1 14 20 32 22 5 3 1.56 3.13
S. pneumoniae Ampicillin 1 17 22 30 21 3 2 1 039 0.78
97) Penicillin G 14 30 33 15 4 1 039 0.78
Cefditoren 156 37 6 <0.025 0.05
H. influenzae Cefpodoxime 94 54 18 27 6 0.05 0.2
(199) Cefdinir 1 46 92 36 2t 3 039 1.56
Ampicillin 84 65 15 3 4 4 7 4 5 8 0.39 25
Cefditoren 4 11 13 19 25 14 15 17 4 0.39 3.3
M. (B.) catarrahalis Cefpodoxime 3 3 5 13 29 20 18 19 9 3 0.78 3.13
(122) Cefdinir 1 13 12 31 22 11 20 6 4 2 0.39 1.56
Ampicillin 1 1 1 6 13 9 18 19 20 15 8 5 5 1 3.13 25

a: Isolated from October 1995 to June 1996.

b : Agar dilution method of cation adjusted Mueller Hinton agar containing 5% horse blood.

Table 4 Clinical effect of cefditoren pivoxil

Clinical efficacy (%)*

Dose . Unchanged .

Drug (mg/kg) Excellent Good Fair or poor Unknown effective/

total cases
Cefditoren 3 30 50 8 6 8 80/94 (85.1)

pivoxil
5 39 46 6 4 5 85/95 (89.5)
a : Excellent + good
3mg/kg NARKF 89.3%, bmg/kg i3 93.5% T z -3

& - .

hEEBSX U EHFEOMEOBRES R %
CDTR 3mg/kg, bmg/kg TH#ET 5 &, VT
1 CDTR-PI 5mg/kg AARKE D 5 2 BRES)
BiEd -t MESNC S TH B & PISP ik
HiE, EWEHE S cREMRBME LD K
{, &< & WEET & PISP & PSSP, H. in-
fluenzae, M. (B)catarrhalis & $E5Et 22 W IcE &
ZE4B» 7 (Table 5),

1990 FERDPE Yy 7 2D1 > &L TPCG
insensitive S. pneumoniae (PISP) F#1%
PCG resistant S. pneumoniae 533 5. PISP (&
PCG ® MIC<0.1ug/ml, PRSP<2ug/ml &
ThTW3,

AFOHBWHBRHEE LT, £HSY
(1989) AR 10 Hr ohHREEREL 2
REBI D H K2 & LIRS < Wi DA o
580K L CMiER 23 £ o PISP X i3 PRSP



HAEBRWBREHRYUEMAESLE F156% E15

Table 5 Elimination of bacteria from middle nasal cavity and nasopharynx with cefditoren

pivoxil each 3 and 5mg/kilogram

CDTR-PI (3 mg/kg)
Middle nasal cavity

Upper throat

CDTR-PI (5 mg/kg)
Middle nasal cavity Upper throat

No. of Bacteriological  N. of

Bacteriological No.of Bacteriological ~No. of

Bacteriological

Isolation strains strains __ Efficacy (%)° strains ___ Efficacy (%) strains _Efficacy (%) strains Efficacy (%)
S. pneumoniae (PISP) 32 71.9 28 39.3 35 85.7 31 51.6
S. pneumoniae (PSSP) 28 89.3 23 65.2 19 94.7 20 85.0
H. influenzae 59 91.5 58 82.8 62 96.8 59 89.8
M.(B). catarrahalis 28 82.1 33 75.8 23 100.0 34 88.2
S. pyogenes 4 100.0 6 83.3 8 100.0 7 100.0
S. aureus 5 80.0 S 80.0 8 100.0 4 100.0
Total 156 85.8 ° 153 71 15§ 96.2 155 85.8

a : Eradicated + replaced + decreased / No. of strains

b : Mean

R LICHEPRITH 5. T ok, HHS
JFHR2ERO 7 — 5 % b L icaMhEZ%, /D
VRBIBRESSIER A 5 D PISP 28&E L T X /.

19924E 11 A2 5 19934 8 H £ T
2T 10 HErco/NEEIREER TD PISP i,
LB D 9.8%, S. pneumaniae @ 33.4%,
LIEFID 16.5% 2 S LTV 52, Sl 14
MR cZzhZTh 16.5%, 49.8%, 286%Th 5
DTHTHh 2~3 FE DRI PISP 13FBic B
LTW3.

PISP ® MIC % 0.1¢g/ml 5 5 >2ug/ml &
MRSA D & 9 i 50ug/ml, 100ug/ml & S5E
e T3 <, FmP2EN T bBHENE
VWEBKEXEERTH 5.

EHL/NESHHHREZE & LT, MIC
KWV DI PISP RYASEGIK ERIE I8 2 F %
L TVw3, §5b5B,
child %\ (REF/ o7 ) v DY T 5 RT
H 5 1aG, BET LTV BIERNH 3), HHAR
KRELPITVIE, EWIHICAE L2 PISP
EOAEYERSROBRE LI LW EHX—KHT
BFREVWAY, ERRTWVES,

1~2 D younger

FRIRE O MBI A DEHEFER (Fic s

=2 ZAFER) 5 ORERBEVESES
nTw3, dtEmMEETH s HOYREMHE

ROPH & FIHEH DK O—BER DY
M3 PISP % S 3RS N TRV EHRE L
TW3, 4lald PSSP » 5 i3RI ME ISR H
SNIDBPISP 5B 0% TH -7, MEIZE
WRIRER L, AN, o TiResT—X
ZPEROFREE LTRALN TV, vir-
ulence A WEICTRHE SV T & ITHEBRD
2HETH 5.

RIRZDIER, MEFHHIRE bICRERICLS
dose responce 13d % & DD FEAICEVER)
R, REPRTH -7, L LEX OHEIC>
WTA 5 & PISP i3 PSSP, H. influenzae £ 0
SHLDICBREDIRIZHD, &I ERETIR
Mt FHAEBEZEZR > TRENRNLS - 1.

CDTROHIRHNEE LBERME OB K%
MIC, Cmax (ug/ml), above the MIC (hr)
DRARY & A TH 5 & PISP @ above the MIC
53 8 R LL_bige < REB I ER IR AT IC & B Y
KSAMBIBEZ W LMD pbibhic (Table
6).

- T, NERBIBBEZDREICH > TR
above the MIC % 8 B5ELI LR BEHMH D,
B#ic 1 BH3[E %5 A & CDTR-PI AWK &
5L IEHTEIEBRUITH 3.
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Table 6 Clinical results and cefditoren concentrations in nasal discharge follwing oral
administration of cefditoren pivoxil

Afteradm-  Conc. of CDTR Causative . Conc. of CDTR Above the
Patient inistration in nasal discharge organism Evaluation MIC  inserum  n-times of MiC
initial (hr) (ug/ml) bacteriological clinical (ug/ml)  (ug/ml) MIC (hr)
H.F. 2 1.56 PISP eradicated excellent 0.2 1.8 9 8.7
H. influenzae eradicated =0.025 272
K.S. 3.5 0.54 PISP eradicated excellent 0.1 1 10 8.5
H. influenzae - =0.025 40 >9
S.H. 2 0.78 PISP eradicated good 0.1 1 10 9
H. influenzae eradicated 0.1 10
M.(B.) catarrhalis eradicated 0.2 S 7
N. M. 2 0.78 PISP eradicated good 0.1 0.9 0.9 8.5
M.(B.) catarrhalis eradicated 1.56 0.6
R Y. 4 0.54 PISP eradicated good 0.1 1.1 1" 9
Y.l 5 0.59 PISP eradicated good 0.2 1.7 8.5 8.5
M.F. 3.5 0.6 PSP decreased excellent 0.2 1.2 6 7.5
H. influenzae eradicated =0.025 48 >9
T.0. 4 0.49 PISP decreased excellent 0.1 1 10 8.5
H. influenzae eradicated <0.025 40
Y.0. 3 0.78 PISP decreased good 0.39 1.2 3.1 5.2
H. influenzae eradicated 0.1 12 >9
M. 1. 2.5 0.54 PISP unknown good 0.1 0.72 7.2 7.8
R.Y. 4 0.54 PISP unknown good 0.2 1.1 5.5 7
S.S. 1.5 0.69 PISP unknown fair 0.1 0.69 6.9 7.8
K. H. 1.5 1.07 PIsP unknown fair 0.2 1.07 5.4 7
S. pyogenes eradicated =0.025 =43
H. influenzae eradicated =0.025 =43
T.T. 2 0.78 PISP unknown unknown 0.2 1.07 5.4 7
H. influenzae eradicated <0.025 =43
% X oy

1. Tt & e 14 sk c/NEEIE RS
IZ Xt 9 5 cefditoren pivoxil ® & H ¥ %
PCG (RS MR RIREE % thul o BRET L /e,

2. XXX S. pneumoniae 33.1%, H. in-
Sfluenzae 32.1%, M.(B)catarrhalis 17.6% 7%
ETH-71e.

3. PISP/PRS 1325} #ikkrH @ 16.5%, S. pre-
umoniae O 49.8%, MEHIFD 28.6% > 5
i U7, 34ERTL Y dHS LML T
7.

4. S. pneumoniae O HEYEI P % B L 12,
PSSP i3 T %8, PISP/PRSP i3 MEIHML <
MAENL 0% TH - 7z,

5. CDTR-PI 3mg/kg, 5mg/kg PARE: O H R
BT 0.48~1.56ug/ml

6. BRIRZIHE 13 3mg/ kg MWARMK85.1%, 5
mg/kg 1 89.5%DEMNETH - .

D ZHBHL, BARE, NEETEH, . 1 R0
wEthH% BHRBRYUERALEE, 8 : 58
63, 1990.

2) IZHEBHL, HOK—, & 230 /NERIRES
WXt d % Sultamicillin HPkE DEEREIR & SHEESM
K& JJA 47:1219-1230, 1994.

3) HHBHL, HO%E—, BE Z2Eds: SEdhEED
JRRE—~ = ) VBRI ERE & X E Mg
B OBR— HHRBBRIYERRLE, 12:79-84,
1994.

4) HO#—EH: LIHEEHEE & S R E 5%
BLUSHAIREERICB Y 2EKEHE & OEBE. E7
[a] Bacterial Adherance Hf%e 4%, HEH, '93.7.
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