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Carindacillin (CIPC) i carbenicillin (CBPC) Dt A 7 L RIZZMAETREOK ST L D BBE D S BIR
xh, BRTIZCBPC L2 W EAT 2, SEIEKL ZFIBEMREBRAIEICN T2 CIPC OEREY - &
RS 24T - 720 1983 £~1991 E DRI S8 X 1 72 [RERRSE HRRIR A 235 #Riorf L, MIC 8l
S F broth 18 X A LERHT» CBPC, norfloxacin (NFLX). ofloxacin (OFLX) ® MIC % #lE
L, ERENCHEBRI L, £/, RBEEREBIECHL, FF500mg 21 H4E, 7HBED
BEL, FBEHERS T UTIHEC TR L2, £7:, 778 S N7z Pseudomonas aeruginosa 2
¥ 2 A O MIC 285E L, OFLX & Hl##at L 72, CBPC O RBERBIE B RARMRE 235 BRiC N ¥ 5
MICyo 1% 400 ug/ml &, NFLX, OFLX @ 100 ug/ml it L 7% D DEEERL 205, FEXHIZ MIC
OWR % 45 L, NFLX, OFLX Tixa#E 2ttt otE@ss 4 & %48, CBPC Tldtib OfRm i
Ik oiz, NFLX, OFLX Tk, RETOMRBEHOHS L LXETHAELNLDICHL,
CBPC TRRPTOHENDOBETREE TH- /o, BKWKRFICEIT S, BITNKRAIZ21HTH,
UTIHIETIRZE% 5B, BR8HI, EH8H, REBHMEIL61.9%TH>7:. MAFHHRTIX, &
ERiSEEEE 210> b REBRES N, BSHISBRIRE N T 24K O MIC i1 6.25~>
1,600 ug/ml ORI L, OFLX (b L EfEA2 R L 72 MIC BfEIC b 2220 59 61.9% EEVWER
ERBELSNTOE, EFIOKRER1E500mg, 1H4EITHY, BULRTEELSERRINDE L, F
tz, —a—F /0 ELHELT, RPTCONENOBTHSEETHSC ENRFOEABELTEHEZION
Fro LEE D, SEREMRBEBRECHLTOCIPCOERAY*BREZT 2L bic=a—F /0 E
rOptE O b RE S Tz,
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1983 F~1991 S DM 53 Mt & . 7o B E RIFIRBE K e
fEFI¥ Pseudomonas aeruginosa 235 BRIz Xt 2 A ¥ B
& Unorfloxacin (NFLX), ofloxacin (OFLX) @ MIC
%, MIC-2000 % FJ v» T 4  2& & 10°cfu/ml THIE L
7o BEMUE H AR L EMRELE MK iV, Muller-
Hinton brothicCa 4 4 > 40mg/1 8 L U Mg 1 £ ~
20mg/l 2L, ANVY T LMRE, < 7RV LRE
ZENTh1.1mM, 1.0mM ELbDERVE (M
T MIC $IEH broth), %7:, ATR® (Tablel) $T
DORBEICHT 3FFBLIUVEE=—a—F /0 rED
MIC % #l%E L, MIC #il g A broth T 5 h 7z MIC &
B L 7o, %8, CIPC i3 carbenicillin (CBPC)
DIATNEAFERET, FORSCI VBTG STV
h, RN T 7 —PicE ks h, £4RN
BT CBPC & LTEAT 578, CBPC £ L TH
BhHEREL

2. ERERBR

MRIZFERSEIALDER6E2 AL TCOHMIcE
WT, RIUKRZEWBRER:» UBEBER @RS S L <
BABRH T, BRIBBRSMOEELES LI REE S
HMIRBEBRERE 21 FITh - 12, EREBIEHER
HEEERE 10 B, AISZARAEAIE 4 6, BRREBTHME
fE2 6, KEBEL1H, BREG 1A, BER 16, RE
A 18, ANRIRMERRE 1FITH > 1,

BEHEE, FRAELTCEAFS00mg # 1 H4E, 7
HEEOKRES LT, BRIRHUE IFHRERER S VI
UTI EXFEMERE (FIR)VICHEL TITV, 8-
WTH - iENBIEAL S CEKRREBEORELEH O
BELBI LT (Table2), &/, @Sz P aeru-
ginosa W23t 2 &#K D MIC 28IE L, OFLX L Hb#&#k
L 720

Table 1. Composition of artificial urine derived from
constitutes of normal human urine

Compound Amount (g/liter)
CaCl, - 2H,0 0.65
MgCl, - 6H,0 0.65
NaCl 4.6
Na,SO, 2.3
Sodium Citrate 0.65
Sodium Oxalate 0.02
KH,PO, 2.8
KCl 1.6
NH,CI, 2.0
Urea (nitrogen) 12.0
Creatinine 1.1
Nutrient broth 4.0

pH 5.7

725 mosmol/kg

JAN. 1995
Table 2. Protoco! design
Purpose I3asic and clinical revaluation of CIPC
- complicated urinary tract infection
Objective X
caused by P. aeruginosa
1) Age 16~80 yrs
Patient 2) In pt. - Out pt. not specified
3) Pyuria 25 cells/hpf
4) Bacteriuria 210°‘CFU/ml
Administration |/ 500mg P.0x4/day
Doses
Patient characteristics
No. of 21 (male 18, female 3)
patients
Age 23~78 yrs
Neurogenic bladder 10 Renal stone 1
Underlying BPH 4 Ureteral stone 1
disease UP]J obstruction 2 Bladder stone 1
BPH post ope. 1 Hydronephrosis 1

CIPC. carindacillin

II. & R

1. HEAhH

1) CIPCBLU=a—F/0 EOE&RBRE TS
NENDEXRELE

(1) MIC $I5E A broth % F > 7283

Fig. 1 W&BE x5 NFLX @ MIC O EXR#B
2RL 7, 1983 FE T3 MICs 12 1.56 ug/ml TH - 7=
B3, 1987 121t 6.25 wg/ml, 1991 &4 i3 100 xg/ml &,
FRECH S 2 CERLED Shi, %17,
MIC fIz2 A broth TORBEICX+ 5 OFLX ® MICs
X, 1983 FETi3.13ug/ml TH - /=53, 1987 i it
6.25 ug/ml, 1991 &iZ13 100 xg/ml &, NFLX t [l
ICERENICEE S o LT LER 032 S i: (Fig. 2),

CBPC o FRE& R FHE 3R R AR B 235 #k 143 2 MIC
1$3.13~>1,600 ug/ml OBIZHHFELTEYH, MICw
13 400 xg/ml & NFLX, OFLX 0 100 gg/ml iZH L7
DOREEZTRLI, L, FEXREIC MIC O#E: S
5 t, NFLX, OFLX TiRAa#LitE{bomEmsssh
7e%3, CBPC TREXWMMEILOERZED Shikd
27z (Fig. 3),

(2) ATR%ER7-83

Fig. 4 CALRHP TOKBE cX$ 2 NFLX o MIC
DEXRKEBR 2R T . MIC HIZZF broth # 48 &
Rk, FRECHECERSED Sh, 1983 FTit
MICro i3 12.5 pg/ml, 1991 fE T3 >400 ug/ml 725 T
Wiz,

¥72, ALIRTOKBEIIN T 3 OFLX ® MICr
X, 1983 FE Tix12.5ug/ml TH - =8, 1987 &£z 1t
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(%) Norfloxacin MIC broth (%) Norfloxacin Artificial urine
100 1983 100 o
— — —_—— P
90} sl -— 1983
—e— 1984 —o— 1984
80 8O
—4— 1985 —a= 1985
70t 70k
—e— 1986 —e— 1986
601 601
=0 1987 ~o— 1987
or —o— 1988 or —o— 1988
40 —a— 1989 a0k —o 1989
30 =0= 1990 bl =0=199()
ar == 169 20F o= —x= 1991
10+ 10+ /.— //
0 - _ L1 (ug/ml) 0 L1 Ay, AN 1 Lo 1 ug/ml
0.050.1 0.2 0.390.781.56 3.13 6.2512.5 25 50 100 200 400 >400 0.050.1 0.20.390.78 1.5 3.13 6.25 12.5 ;5 500100 200 400 400 *
Fig. 1. Annual change in the sensitivity distribution Fig. 4. Annual change in the sensitivity distribution
of Pseudomonas aeruginosa. of Pseudomonas aeruginosa.
(%) Ofloxacin MIC broth (%) Ofloxacin Artificial urine
100 100 o
—a—1983 —=— 1983
90 90} a4
—e— 1984 ® —e— 1984
80} 80F Iy g—0=—0 o
—a=— 1985 —a= 1985
- x
. —o— 1986 or —o— 1986
60 —o—1987 60F —0- 1987
S0 —o— 1988 S0 —o— 1988
40F —a— 1989 40r D—R—A—A/ y —a— 1989
30 —0=1990 30 —o— 1990
20} —x— 1991 20 O = x=—x === 1991
10+ o 10
[i] 1 ../ » 1111 (pg/ml) 0 SR R L1 (pg/ml)
0.050.1 0.20.390.78 1.5 3.136.25125 25 50 100 200 400 >400 0.050.10.2 0.39 0.78 1.56 3.13 6.25 125 25 50 100 200 400 >400
Fig. 2. Annual change in the sensitivity distribution Fig. 5. Annual change in the sensitivity distribution
of Pseudomonas aeruginosa. of Pseudomonas aeruginosa.
Carbenicillin MIC broth (%) Carbenicillin Artificial urine
(%) 70
100 100 x =
—a—1983 ool D/o —a— 1983
0 —o— 1984 %0 —e— 1984
80 —a— 1985 7 o L—A —a— 1985
0r —e— 1986 /] —e— 1986
60 —oe 1987 60r —o— 1987
50 —o— 1988 S0 ) oo
= &
40} —a— 1989 40 o/ —a— 1989
30F -o— 1990 3or g —o— 1990
20 © —x— 1991 20 /°—" ~ —x— 1991
10 a—a 10F D-—D—D—D—D-—D% f:/
’/1 v o101y (pg/ml) orll Ll //‘ 46— L1 11 i(pg/ml)
O 0T 0. 156 33 65 125 25 50 100 200 400 800 1600 >1.600 02039078 1.5 3.136.25 125 25 50 100 200 400 800 1600 >1.600
Fig. 3. Annual change in the sensitivity distribution Fig. 6. Annual change in the sensitivity distribution
of Pseudomonas aeruginosa. of Pseudomonas aeruginosa.

50 pg/ml, 1991 4 1d 400 pg/ml L FERENCTHMHEILL T wg/ml & NFLX, OFLX il »7% b OffEZ R L 72,

v»7- (Fig. 5)e L# L, MIC broth f TO#ET & F#kic, CBPC T
ATLRFTOFKERECT 2 CBPCOMIC I1X0.39 FXREMMEILOERIZFED sz -7z (Fig. 6),

~>1,600 ug/ml DAL TB Y, MICro & 800 MIC #IE i broth 1 & ATIRF TORBE I $ 5
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CBPC, NFLX, OFLX O MIC2#i% 4 % &, NFLX,
OFLX CRERFTOHRENIOHL 0 L{ETHALNS
%%, CBPC T EDETREETH 7 (Fig. 7,

2. HRRZHR

FHREHETRES B, FH8H, MY BTHRY
¥61.9% (13/21) THo1.

BRI 3 2 BhR IZBAMEAL 9 B, W 4 B, BRAX

(%)
100 e .
-

90} /o

80

70k --MIC broth -

- --s-- CBPC

60 A --»-- NFLX
sof rd --a-- OFLX

40 ] — Artificial urine -
% e ~a—CBPC
—eo— NFLX
20 °~ NFL
—a— OFLX
10
0 TR i 1 J(Ag/ml)

.96 3.136.2512.5 25 50 100 200 400 800 1,600 >1,600
CBPC: carbenicillin, NFLX: norfloxacin, OFLX: ofloxacin

Fig. 7.

Sensitivity distribution of Pseudomonas aeruginosa.

16, TETHTHor, k72, MRICHT HRIZE
HIL6 B, HBW26, FE13HTH- 2o BRI,
UTI APl b &L T RESHRYRYETIIH
M5, BB, WYUSFATHYNEIL61.9%TH-
fz (Table3),

UTI K BIRMEREAIZI R 2 4 5 &, HEEABREE 146
Tz, E4B, 11256, TS5 BITHEUE64.2%,
HMERREETHITIE, EW16, BEH3IG, B3I
Thotleo H7T—7 VABEFRITIR2EF-HLESL
T 3G RUA L DIEF) I3BB & g o 7z (Table 4),

HE MR TR, FERSMRFLIOIEENL:
34 #¥kch 21 BRI E L, BREEHEIZ61.8% TH o7, P
aeruginosa /¥ 21 Bk @& h, D5 b 12 &kMHEL,
BB ¥257.1%Th > 7co P. aeruginosa LS TH 3
E, SHMISERNOMEN, FDH b IKMIKHEL,
BE¥I1269.2% TH - /- (Table5),

MIC Bl B2 R 2 A 5 &, FRENIRBRE I
x4 % CBPC @ MIC i 6.25~>1,600 xg/ml DRz 5
HLTBD, 50ug/ml REDOKESSEELED T,
MICE 350 ug/ml 7R L 7258k D 5 & 2K b5, 200
pg/ml 2R U721 BRDS, £7:1,600ug/mlA LETH-

Table 3. Overall clinical efficacy of carindacillin

Pyuria
Cleared Decreased | Unchanged Effect on bacteriuria
Bacteriuria
Eliminated [ 5 ] 0 4 9 ( 42.9%)
Decreased 1 0 3 4 (19.0%)
Replaced 0 0 1 1( 4.8%)
Unchanged 0 2 5 7 ( 33.3%)
Effect on pyuria 6 (28.6%) 2 (9.5%) 13 (61.9%) 21 (100 %)
@ Excellent 5 (23.8%)
Overall effectiveness
|: Moderate 8 (38.1%) rate
13/21 (61.9%)
: Poor 8 (38.1%)

Table 4. Overall clinical efficacy of carindacillin classified by the type of infection

No. of
Group 0, ° Excellent Moderate Poor Qverall
patient efficacy rate
1st group 1 0 0 1 0/1
) ) 2nd group 1 0 0 1 0/1
Mono.mlcroblal 3rd group 4 0 2 2 2/4
infection 4th group 8 4 3 1 7/8
Subtotal 14 4 5 5 9/14
. . 5th group 0 0 1 0/1
Polymicrobial 6th group 6 1 3 2 4/6
infection
Subtotal 7 1 3 3 4/7
Total 21 5 8 8 13/21
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Table 5. Bacteriological response to carindacillin

Isolates No. of strains Eradicated (%) Persisted
GPC E. faecalis 4 4 0
S. aureus 1 1 0
Subtotal 5 5 0
GNR P. aeruginosa 21 12 (57.1%) 9
P. alcaligenes 1 1 0
P. mirabilis 1 1 0
S. marcescens 2 0 2
C. freundii 1 0 1
M. morganii 1 0 1
Provi. retigeri 2 2 0
Subtotal 29 16 (55.2%) 13
Total 34 21 (61.8%) 13

Table 6. Relation between MIC and bacteriological response to carindacillin

MIC (ug/ml)
Isolates Total
0.78 1.56 3.13 6.25 12.5 25 50 100 200 400 800 1,600 | >1,600
GPC
E. faecalis 4/4 4/4
S. aureus 1/1 1/1
Subtotal 4/4 1/1 5/5
GNR
P. aeruginosa 3/3 0/1 3/5 2/2 0/1 1/1 2/4 1/4 12/21
P. alcaligenes 1/1 1/1
P. mirabilis 1/1 1/1
S. marcescens 0/2 0/2
C. freundii 0/1 0/1
M. morganii 0/1 0/1
Provi. retigeri 1/1 1/1 2/2
Subtotal 2/3 1/1 3/3 0/1 3/5 2/4 0/1 2/3 2/4 1/4 16/29
Total 2/3 1/1 3/3 7/9 2/4 1/2 2/3 2/4 1/4 21/34
(;ggml) 8 CIPCo&EIcIVBE I N,
200 —
200 O Eradicated o s¥, B - thEMNEVERAS L VBERREBCRERDH
100 & Not eradicated /" o “ EBDIAEFNIL 1 HIS 2 b o e
501 A oo
251 o
S 12.5] III. # =
% 6.251 w .
o o BEMETORAL £ MEBOMII 1, HEELR
Lﬁﬁ BT SRR RRESEIML TB Y, TDHL
i 0 DEFIC B THIE A A 7 4 L A DRBEHE L 18
0.20f BEUHRBBRREOREBHRS L L TEBEXBUTY
- A P 59 2HTHRBER, MOMECLLE/ 147
) 5 5 13 125 X R _
EOR AR R rbenicilin 4 ATSREER T L™, WP R R O R
Fig. 8. MIC distribution of clinical isolates of He LTEELEZED TWD, BF, REECHL

Pseudomonas aeruginosa.

-8 kMD > b SEHVBBRE I THERL 7 (Table6),
SEs - FBEIC T 5 CBPC B & UFOFLX @

MIC 4345 % Fig. 8 =" $ o, OFLX ® MIC {& 25 25 ug/

ml Y E DO EETMEEE 15 BKBDH 28, DD 5 7HH

HEH: b D=a2—% /0 RMEEROBRSERE L
THRUTWEHOD, ZOEAEOIMIHEY:, HEH
BERCHSLIBETLTWS, —F, HFHtL7 A
FlDES, HELZELVLODOMNH 205, MFEEENEL
WOIBEDL S EABREESL R, FIT, b
EREEROZVERICBWT, SEHEL I, BBEIC
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Table 7. pH, magnesium concentration and calcium
concentration in MIC broth and artificial urine

MIC broth Artificial urine
pH 7.4 5.7
Mg?* 1.0 mM 3.2 mM
Ca?* 1.1 mM 4.3 mM

N LUEGEET 38RR=vY) > RERITH S CIPC D
R - BRI 21T - 7.

Muller-Hinton broth 2 H w7z Hi 8 HAIE & X/ —
BECH T 2 BRI OB DR,  7-FE—KH DR
RABHRCHTAHEIOLLE L L TEBRNCELLD
DTH3*, Ll, REBRYEIC VTR, A
ERT2B2RPEEZ S, RPTOEFOHEN
2, IDEBERBREErRIRT 26D ELEBbS,

MIC $lE H broth F TOFMEE ot 2 1113,
SERNLIc=2—F /0 v EIXRTEBLTERN
ZLutEbBRED Stk, 1, ATRBPICE T35
BHIZ, $#{D=a2—F /orE st MICHIEH
broth LB L T3 EREETLTED, EXRMICH
HiERsRB s hte, —H, —a2a—F /o EDEL
Wit bzt U, CIPC D&ZBE x4 % MIC i3/ 1#
TH 555, MICHIZH brothth, ATRF L bICEX
K bfEm ids2o sy, ALRFTCOHRBEHDE
Tb=.—F/urEthL, BETh-7

MIC #IEF broth £ ATIROMEEZHBE LI EZ A
(Table7), pH, Mg** 8%, Ca** B ICHELTED S
fn, ALFR® pH 8 MIC €A broth iZtk LE{E T H
52k, %72, Mg®, Ca® 2 ¥ 2084 4 v B
BETHhEIEM_a—F/urEICBIF5EKRP MIC
DERKBEELTWwWa2rEz 5hi,

7z, RIBEMREBRLIE 21 B2 817 5 KA S
T, EX561, B288, EZ8H, BHXE61.9%
ThHhol:o HMAZHHNRIIBIT2RBEREEST.1%
(12/21) WO B, TLBAFKTEEnc=a—F/
O REA| OB IREE BRI o0 T B EERABR I B 1T
LRHETH S 30.3% (10/33)'®, 60.0% (18/30)'*, 61.8%
(21/34) WL TEZ L LSRRV HDTHH T2,

MIC EfHic bbb 6 F, BRFE61.9% L LB A
FBREBEonzDIX, KFHOREEH 1 [E 500 mg,

1H4ETHD, BRI MELERSND L, &
fo, BiLIckdic=a—* /o LHBELT, RP
TONENOBETHBRETHE Lot nHEALLTH
2ot UELD, LHBAARSRICOL2DOTE
2D b EIC 2 T s, CIPC i2#kR MRS
BRIECH L TTHAT O/ ALERDOVEOTHELH
}L r)nf:o /L,.?&, = _:‘: /g .‘/%t@mmﬁfi(f)ﬁmﬁ
HHEHT, SLRRNTLIFETH S,
X 73
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Basic and clinical evaluation of carindacillin for complicated
urinary tract infection caused by Pseudomonas aeruginosa
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We evaluated the antibacterial activity and efficacy of carindacillin (CIPC), a synthetic
penicillin, in the urological field.

1) Antimicrobial activities: Statistical studies were performed on Psudomonas aeruginosa
isolated from patients with urinary tract infection from 1983 to 1991. Antimicrobial activities of
new quinolones against these strains were annually reduced both in Muller-Hinton broth (MHB)
and in artifical urine (AU). Antimicrobial activities of new quinolones in AU were more reduced
than those in MHB, but the antimicrobial activities of CIPC were less reduced in both MHB and
AU than those of the new quinolones. It was considered that the antimicrobial activities of the
new quinolones were reduced due to low pH and high concentrations of magnesium and calcium in
AU.

2) Clinical efficacy: According to the criteria of the Japanese UTI Committee, the overall
clinical efficacy rate was 61.9% (13/21). Bacteriologically, 21 of 34 strains (61.8%) isolated were
eradicated. The eradication rate for P. aeruginosa was 57.1% (12/21).

3) Side effects: No clinical side effects or abnormal laboratory changes were observed.

Based on the above results, CIPC might be useful in the treatment of urinary tract infection
caused by P. aeruginosa.



