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B R RREIR X35 Carbenicillin (LIF CBPC), Carindacillin (LU F CIPC), Pipemidic
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Table 1 Cases studied
Acute simple cystitis (Monobacterial infection)
Ampicillin 3 days administration

Dose(g/day) No. of cases
2g (500mg X 4) 63
1g (250mg X 4) 85
0.5g (125mg X 4) 52
0.2g ( 50mgXx4) 56
Total 256

Table 2 Cases studied
Complicated utinary tract infection (Monobaclerial infection)

Table 3 Urinary levels of Ampicillin after single ora]
administration to healthy volunteers

(non-~fasting)

Drug Dose Route | Duration | No. of cases
Carbenicillin 4g (2g%2) i.v. 5 days 140
Carindacillin | 2g (500mgx4) | p.o. | 7 days 151
Pipemidic acid | 2g (500mgx4) | p.o. 7 days 159

Total 450

hicbDThHs, SEIFERETHA LA BIRER 1
EOMEIT L5 BEIE, Tiobh bEBMBRHAD RO
THEH LI,
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3. REZHEOUE

BEEREOESRZH L LTiE Minimum inhibitory
concentration (MIC) #HIE Lz, MIC ORIFEEILH
FCFFREELEREEIO Lichi» 7oA, 4ENL over-
night culture © 100 fEHRBEER L EBLRE LR
MIC B2 #68 Lico

4 RPBREOWE

ABPC ORPBREMERBRABFSRCAK LI
SwIRA X%, Bacillus subtilis ATCC 6633 ##&EH
&% thin layer cup method 1T X b JE L=, EEHE
HBOERB IV R O F R ik 1/15M, pH7.0 ©
phosphate buffer % L /oo CBPC 2g BHEH DR
FREZFEES VORI A, CIPC 500 mg &0
BERORPBEILE X 59, PPA 500mg #HEHED
ZHIZ LEGWORHE LIt AV, 2hboF—
BRRBRIDAFVFRMETHERT, £HORSP
BEYRE lml/min & UISBARBRE LM, CBPC
2g BEHRORFBREIZ S 8B ¥ 71 mllE=Xh

Observed value mean£S.D,
Dose Urinary levels (ug/ml)
(mg) 0~2hr. 2~4hr, 4~6hr,
250 324.24385.6 255.6+174.4 190.0+£166.4
125 385+172 200+211 43.4+32.5
50 138+42.5 85.4%36.8 24.3+24.3
n=5
Corrected value
(Urine volume was corrected to Iml/min.)
Dose Urinary levels (ug/ml)
(mg) 0~2hr. 2~4hr. 4~6hr.
250 298.1+320.6 269.9+147.2 185.0+137.0
125 195.5+78.9 152.2+68.0 28.9+21.4
50 81.81+31.7 44.21+18.0 17.2411.9

n=5

Table 4 Urinary levels after single oral administration
to healthy volunteers {non-fasting)

Observed value mean+S.D.

Drug Urinary levels (ug/ml)

(mg) 0~2hr. 2~4hr. 4~6hr.
Carindacillin® 3953168 | 442£311.2 | 25842119
Pipemidic acid**

(500mg) 394.7+30.9 729.6%232.0 406.6+204.1
*a=4 *°n=3
Corrected value
(Urine volume was corrected to Iml/min.)

Drug levels (ug/ml)

(mg) 0~2hr. 2~4hr. 4~6hr.
Carindacillin® | g3 64143 5 | 440.6£328.7 | 198.8+151.5

(500mg) T :
Pipemidic acid*® | 591.4+182.6 674.7+266.3 | 529.7+318.8

.o

*n=4 n=3

TWigWDT, ZhboHERE \» T, one compart-
ment model i€ X 5 BB EMMITEEZ b, Lh
X TERNC, #5% R, 11 REOREYLR
¥t (Table 3, 4, 5),
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Table 5 Urinary levels of Carbenicillin after 2¢ intravenous administration Lo healthy volunteers
n=4 (mean:S.D.)
Urinary level (ug/ml) o -
0~1hr. 1~2hr. 2~ 4hr. 4~6hr, 6-~8hr 8~10hr, | 10~12hr,
Observed value 676511981 5677 +£1339 1396 + 347 431447 103£19
Corrected value®* | 7915+982.5 |3617.1£206.6 | 2526.3+342.8 | 593.8494.4 142.9419.0
Computed value | 15150.8 7388.7 2516.3 598.5 142.3 33.9 8.1
*Urine volume was corrected to lml/min
Table 6 Relation between MIC and bacteriological response in acute simple cystitis
1) Cases, treated with oral Ampicillin, 2g daily for 3 days
Bacteriological MIC(ug/ml), Inoculum with 10~ dilution of culture Total No.
response <0.20 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 200 400 800 =1600 | of strains
Eradicated 10 1 1 4 11 24 3 1 4 59
Replaced 1 1 2
Persistent 1 1 2
2) Cases, treated with oral Ampicillin, 1g daily for 3 days
Bacteriological MIC(ug/ml), Inoculum with 1072 dilution of culture Total No.
response =0.20 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 200 400 800 =1600 | of strains
Eradicated 6 2 1 6 18 19 2 2 5 2 2 65
Replaced 1 1 1 3
Persistent 1 1 1 2 2 1 6 1 2 17
3) Cases, treated with oral Ampicillin, 0.5g daily for 3 days
Bacteriological MIC(ug/ml), Inoculum with 1072 dilution of culture Total No.
response <0.20 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 200 400 800 =1600 of strains
Eradicated 3 1 6 2 16 11 1 1 1 42
Replaced 1 1
Persistent 1 4 2 2 9
4) Cases, treated with oral Ampicillin, 0.2¢g daily for 3 days
Bacteriological MIC(ug/ml), Inoculum with 10~2 dilution of culture Total No.
response =0.20 0.39 0.78 1.5 3.13 6.25 12.5 25 50 100 200 400 800 =1600 of strains
Eradicated 4 1 3 25 2 1 1 37
Replaced 1 1
Persistent 1 1 1 6 8 1 18
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Fig.1 Comparison of MIC in eradicated, repl-
aced and persistent strains in complicated
urinary tract infection (Inoculum with
102 dilution of culture)
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Fig.3 Comparison of MIC in eradicated and
persistent strains in complicated urinary
tract infections (Inoculum with 1072 dilu-
tion of culture)
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Fig.4 A schematic representation of the clini-
cally effective level (CEL)
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Fig.5 Clinically effective level in acute simple
cystitis (Inoculum with 1072 dilution of
culture)

Table 7 Comparison of eradication rates in sensitive and resistant group

1) Acute simple cystitis ABPC administration

Dose Sensitive Resistant Statistical
No. of| ;s . .y [No. of| Eradicated(%) Iysi
(g/day) | °9% % Eradicated(%) | cygeg analysis
(88%) 18 9(50%) “Xn’=10.5765
lg | 67 S9E% ¢ Po=0.0011
0.5g 42 41(98%) 10 2(20%) ** P0<0.0001
0.2g 38 37(97%) 18 1(6%) ** P0<0.0001

|)mcolm. treated with intravenous Carbenicillin, % X 2 daily for 5 days

8]

Eradication rate(%)

(K]

. -
$1563.136.25125 25 50 100 200 40 600 >0
Concentration of Carbenicillin MIC /ol

b)lglouu. trested with oral Carindscillin, 500mg X 4 daily for 7 days

Cumlative pereeat MIC

50 5%

Eradication rate(%)

i
~

Camalative perceat of MIC

S0.390.781563136.25125 %5 50 100 20 400 >im
Concentration of Carindacillin MIC sg/m)

) Cases, treated with oral Pipemidic acid, 500mg / 4 daily for 7 days
100

6%
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28
N

S0.390.781.% 313625125 55 S0 10 20 400 >an
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(=]

Fig.6 Clinically effective level in complicated

urinary tract infections (Inoculum with
1072 dilution of culture)

2, EREFHELBREFRCHST 5 AENAZIFEL
ShTwiz, Lnd, HBEREL %E&ﬁ-fai%h’ch
DIIENKRIT 88%, 98%, 97% T, BEEOHEMC
I BWRBAEEYZD VA, T & BT 50%
20%, 6% LBEBTHEUTHE L EMRET L, dose
response DEETED bl

i) MR BRIE

I LM ERAR ST CEL 2 Xk» % &,
CBPC (4g/H, i.v.) # 55 (Fig.6-a) Ti% 439 pg/
ml, CIPC (2g/B, p.o) #&8 (Fig.6-b) Tix 79pg/
ml, PPA (2g/H, p.o) #¥E&E (Fig.6-c) Ti¥ 21.8
pg/ml Licotz, Lichi- CTEEEO MIC {#at CBPC

Table 8 Comparison of eradication rates in sensitive and resistant group
2) Complicated urinary tract infection

o Sensitive Resistant Statistical
ug .
No. of | Eradicated(%s) | N9, | Eradicated(%) | analysis
Carbenicilli 59 41(69%) 81 19(2305) | e O 26800
arbemiciiin ° ° P0o<0.0001
x0?=26.9123
o . o .
Carindacillin 70 53(76%) 81 26(32%) Po<0.0001
Pipemidic acid | 85 72(85%) 74 33(45%) v Fo'=26.6188
1pemidiC acl 0 (] P0<0.0001
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Table 9 Response to treatment in patients with various clinical characteristics
by sensitivity of organism to drugs used
Sensitive Resistant Satistical
Clinical characteristics No. of | Eradicated | No. of | Eradicated analysis
cases (") cases % ‘
277, 4444
Male 164 | 126 (777 %) |2
) 183 53 (29%) Po<0.0001
Sex
. 2=10.5422
Female 50 | 40 (807, %) |+ X0
(80”) 53| 25 (47%) |t
. X0%*=18.5855
Kidney 61 43 % % **
y (70%) 63 19 (30%) Po<0.0001
o X 02=45.3563
Site of infection Bladder 119 6 (817,) % b
96 ( 132 50 (38%) Po<0.0001
X02=122.3383
Prostat 34 27 (79% 2 *
rostate (79%) 41 9 (22%) Po<0.0001
X02=16.6568
G-1 59 9 9 't
44 (75%) 94 37 (39%) Po<0.0001
X 02=122.3383
G-1I 34 27 (79%) 41 9 (22%) |**
Type of infection ¢ i P0<0.0001
(UTI grouping) X 02=19.0501
G- % %) |** A
46 34 (74%) 38 9 (24%) Po<0.0001
X02=27.0326
_N 0, 0, .
G 75 61 (81%) 63 23 (371%) Po<0.0001
x02=16.6568
+ ) 0, ..
59 44 (75%) 94 37 (39%) Po< 0.0001
- 155 | 122 (79%) 142 9 e XO'=12.3334
g 41 (29%) P0<0.0001
thheltler Kidney 5 2 (40%) 5 1 (20%) | NS Po=0.2424
indwellt
Ureter 7 5 (71%) 18 8 (44%) NS P0o=0.3783
Site Bladder 3 3(100%) 6 4 (67%) | NS Po=0.5000
X02=15,5759
(4 0, s M
Urethra 44| 34(77%) | 65 | 24(37%) |0 o
X0%=19.834
Kidney 46 | 34 (14%) | 39 9 (2305) |++XO719-8343
Site of P0<0.0001
infection X0%=26.1676
0, 0, e .
Bladder 75 61 (81%) 62 23 (37%) Po<0.0001
X02=22.3383
0, 0, LR
Prostate | 27 (19%) | 41 9.(22%) | "5 0 0001
Upper obst;uctlve 5 5(100%) 8 3 (38%) | NS Po=0.0754
uropatny
Catheter : 2=
. Lower obstructive o 0 +.X0°=19.0768
not indwellt uropathy 56 47 (84%) 43 17 (40%) P0<0.0001
Underlying Tumor 12 8 (67%) 13 3 (23%) *Po=0.0472
disease x02=10.6310
o/ o i e
Others 30 | 23(171%) | 22 6 (38%) | " po=0.0011
,.X0°=22.3383
Prostate postop. 3 | 27 (19%) | 41 9.(22%) | ™" b <0.0001
Tumor postop. 9 5 (56%) 9 2 (22%) | NS Po=0.3348
Others postop. 9 7 (78%) 6 1(20%) | " Po=0.0406
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5T 400 pg/ml, CIPC # 5 MECi% 50 pg/ml,
PPA #&RETI% 12.5 pg/ml LUTF OIEGIH R NUEE 61

@ CEL %dHtic LTHEALRNERO MIC fiiT
RO & =0T 5 &, Table 8 wiRT X 5icin

NOV. 1981

%o HIFIBLIE & b BMETF ORBEENS SBILBER D+
e ERTEBIT ChTRY, MIC KE U2
HZR’ BRI,

4. WS LHRHR L OBFICKT 5 ERRT

DY

Table 10 Comparison of eradication rates
by age and susceptibility of organisms to the drug used in treatment

Sensitive Resistant Statistical
Age(year) | No, of . oy | No. of . g :
cases Eradicated(%) cases Eradicated(%)| analysis
2=
16~39 | 20 | 20083%) | 14 | s6g) | po 5o
- o oo X02=14,2736
40~59 49 37(76%) 59 22(37%) Po=0,0002
o .. X0?=62.3811
60 or more | 141 109(77%) 163 51(31%) Po<0.0001

Table 11 Comparison of eradication rate by clinical characteristics

Sensitive group

Clini e No. of | Eradicated Statistical
inical characteristics 0, :
cases (%) analysis
Se Male 164 71% X0?=0.0767
X
Female 50 807 Po=0.7819
Kidney 61 70% X02=2.4810
Site of infection Bladder 119 81% NS (¢=2)
‘Prostate 34 79% Po=0.2892
G-1 59 75% Xo0?=1.3343
Type of infection G-1I 34 79% NS (¢=3)
(UTI grouping) G-I 46 74% Po=0.7210
G-V 75 81%
+ 59 75% x0%=0.2157
- 155 7% Po=0.6423
Catheter Kidney 5 40% xo?=4.3808
0,
Indwellt Site Ureter 7 1% NS (¢=3)
Bladder 3 100% Po=0.2232
0=0.
Urethra 44 7%
. Kidney 46 74% X0%=0.9497
Site of
. . Bladder 75 81% NS (¢=2)
infection
Urethra 34 79% Po=0.6220
Upper obstructive
uropathy 5 100%
Catheter Lower obstructive
. 56 849
not indwellt L uropathy % X02=7.0452
Underlying 4 Tumor 12 67% NS (g=6)
disease 9
| Others 30 7% Po=0.3167
Prostate postop. 34 79%
Tumor postop. 9 56%
Others postop. 9 78%
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LEDREI X » T, RIRNEDIEFIKZ M2 CEL =
Yo TR U TR RR Y ST 5 &, WP h o3k
BEB I\ T b IRAURRSE M & WRPRRD S o M) A AR Y
BERRDID T AWM LI nt, TR CTE
GHHVATHENTHRE WO R—KELRT b O b
5o TORARDWTIE, ERMLIBHL D Lpik
2HRhTWAY, X TRETEORTHLME L Bbh
AEEMOTRRTFEOWTRAZ M D & &2 L,
e LTRERET DM O M THE: R R RREE &
L, 3EXBREBOENY—IE L TR o HE
WoERRT LM, FROMH, B4, UTI 85 85K
BEY, 7 -7 VEBROFES OB, » 5 — 7
VERBHORBIALE X OERE BT O W TN,
Y, BEOWREFI LB OML K%, CEL
CEoTHR LcRERE LM O CTHE L1,

%

0

] Eradicated : Av. 61,115, yrs,
| (D Persistent : Av.62.9£ 14, 9yrs.

1o =0.7010
NS =058l

I

T

70~179

0~

Fig.7 Age distribution in sensitive group

= = = =
20~29 30~39 ¢ 9 6069 80~89yrs.

o

9 50~

e

Table 9 WRT L 512, WFROWBEETFICI T b K&
PR OWRRIIMER D FIITHRTT R, ZEAY
PHEHFMABEEY R LT, ERICOWTILER

Table 12 Comparison of eradication rate by clinical characteristics

Resistant group

Clinical characteristics No. of Erad;cfated Statxst} cal
cases (%) analysis
s Male 183 29% X0%=5.3623
X
¢ Female 53 47% Po=0.0206
Kidney 63 30% X0%°=3.9115
Site of infection Bladder 132 38% NS (¢=2)
Prostate 41 22% Po=0.1415
G-I o 39% X 0t=5.8217
Type of infection G-1I 41 22% NS (¢_3)'
(UTI grouping) G-I 38 24%
Po=0.1206
G-V 63 37%
+ 94 39% x02=2.3579
- 142 29% Po=0.1247
Catheter Kidney 5 20% Xo?=3.0163
indwellt Ureter 18 44% :
Site o NS (¢=3)
Bladder 6 67% Po=0.3891
Urethra 65 37% ’
e of Kidney 39 23% X 0°=3.6363
_:f’te 0 Bladder 62 3% | NS (¢=2)
infection Urethra 41 22% Po=0.1623
Upper obstructive o/
uropathy 8 38%
Catheter Lowlel;oggi;?ctive 43 10%
. . _
not indwellt Underlying " X 0% =4.4958
. Tumor 13 23% NS (4=6)
disease 22 38%
Others o Po=0.6099
Prostate postop. 41 22%
Tumor postop. 9 22%
Others postop. 6 20%
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s Table 13 Comparison of eradication rates by bacterial species
gg | 3 Eradicated : Av.63.3£15,0yrs. é Sensitive group
[ Persistent : Av. 64.9+13.8yrs, E
t,=0.8388 — Z No. of \ Statistical
" .NS po=0.4024 E | B Specles straing | Eradicated%) | L0,
NS E | § Ecoli o) | » Xot=4.1261
= B coli 58 51 (88%) Po=0.0422
i § £ Citrobacter 4 2 (50%) | NS Po=0,2179
E 5 lebsi g Z0%=0.0186
. E | E I Klebsiella 12 9 (75%) | NS Po=0.8914
L= B B 1H |H [B 18 5 Enterobacter 9 8 (89%) | NS Po=0.6874
~19 20~29 30~39 40~49 50~59 60~69 70~19 80~B3 90~ ¥rs. . ’
16~19 20~29 30~39 40~4950 Serratia 9 7 (18%) | NS Po=1.0000
Fig.8 Age distribution in resistant group Proteus indole(~) | 20 17 (85%) | Ns ;3’;063222
H 0, -
ggﬂﬂi ‘ — Sensitive group indole(+) 20 18 (90%) | NS Poz—0.2584
Drugs used .acruginosa : P.aeruginsa 57 | 33 (s8%) | v KOT=1S.T77
o g o §8 ° ; Po=0.0001
g % 3 L 1.=4.3221 Other GNR 5 4 (80%) | NS Po=1.0000
CIPC o M > g ggg° P pa<0.0001 S.aureus 4 (80%) { NS Po=1.0000
E & ; S.epidermidis 2 2(100%) | NS Po=1.0000
PN __g._gg...gg— - 37— :‘— - — "— — S.faecalis 10 8 (80%) | NS Po=1.0000
o 883 g ! CEL Other GPC 3(100%) | NS Po=1.0000
PPA ® ocoo b t.=4.9014
I ° g3 gge .. Total 214 166 (78%)
E EE ! pa<<0.0001
e a 83 . __ ,
5§ feEL o f
CBPC § T P
o 2 2 g B i p.<0.0001

<0390.78 156 3.13 6.5 12.5 25 50
MIC pg/ml

10 200 40 CEL

Fig.9 Comparison of MIC distribution of E. coli Table 14 Comparison of eradication rates by bacterial species

with those of P.aeruginosa

# 10~30 B, 40~50 A, 60 AL LD 3 OIK S

LTHRE LIeh, WIhoFER T BREF OB LRIZF
MEDOZTRICHERTHERRT SR T Vs o (Table 10),
Fiehb, WThOBEMOFERTFICI W T % MIC
CHIG LIRS B S hic

Table 11 ZEEFH R T 5, EFEERFOFTON
RROHBETHB, WThOoOFERFEWTELEDHF
DEFROEOBEIRRCEREYRD I 1, Fig. 7%
BUERC T 5 ERALERAYERIMCTHBE LI
DTHHH, FWHIHE LOTFHEMBLTHEAL
EHRADOMIEIRED bR, 57,

RO Z L& RIS \WTh 5 L 7o, Table 12
DX5, THEBECRWTIE, ThEAOMENLRILE
HHAD TN ERTERLCT Ch T ieh, hoWRE
FCRERRCELRDIED T, F W 4H (Fig. 8)
THHRP EFERBADOEIZ, DMk X UFHEBITO
THBELRDRD 2T,

BUEFCSWCREREOEBHEE ORI L OMlARY
Bt 5 L Table13 © X 51 E. coli XMOBEBEIC
RTXYPAL LT, P aeruginosa 13X W EHE LR
FTNWEWSERTHTo £ Z TZD E.coli LP.ae-

Resistant group

. No. of . Statistical
Species strains Eradicated(%) analysis
_ Z02=0.0157
0,

E.coli 48 15 (31%) [ NS _ 1 9003
. X0?=0.9336
Citrobacter 12 6 (50%) |NS Po=0.3339
) 202=2.0130
Klebsiella 30 6 (20%) | NS00 1560
X02=0.0121

Enterobacter 8 3 (38%) |NS Po=0.9123
) .. X02=9.8950
Serratia spp. 51 7 (14%) Po=0.0017
Proteus indole(—) 4 2 (50%) | NS Po=0.6007
indole(+) | 15 14 (93%) | ** Po<0.0001
. X02=0.0120
P.aeruginosa 57 19 (33%) | NS po_g g127
Other GNR 4 2 (50%) | NS Po=0.6007
X 02=0.9366

Other GPC 7 4 (57%) | NS p 4 333

Total 236 78 (33%)

ruginosa ® MIC Hfx B LTHB L, WThoX
Hg 5B B\ Th P.aeruginosa i, CEL TRl
Tk 2y WEOS T, BEICE MIC 04%Y
&~ LTz (Fig. 9o

Table 14 3t T O REHOHBHEOMT O R
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Urinary concentration
a indole positive Proteus Resistant grou v/ after oval Ampicillin
® Serratia spp. up "’1'"0 "(;l —— 250mg
Drug used . R N 007 cmmm 125mg
: ooaac] "50mg
ape ; (Lo 0.0000 400 CEL
te “pa=1.0000 ‘
' 125mg/day
T AT T T T e = = = s e e I
{tocEL® Lo1.6253 = 200 3 -
PPA| = w . . NS } E. 2
' L H p.=0.1041 E 50mg/day
' E << 100
-t m T s 50mg X 4/day
— f | L=2.5495 £ sol-{Ed---LH o A
: P h=0.0108 g :
B0 10 20 4007 s >0 g
CEL MIC g ml ©
Fig.10 Comparison of MIC distribution of indole 107
positive Proteus with those of Serratia spp.
REDHBTH D, Serratia spp. (L X HEEHE L El _J : . 5 I
{, indole positive Proteus {33tk Th 51z b h 2 4 6

Time after administration(hr.)

pbhbLT, THHEELLTLE 5KERTH 1, Fig.

1013 indole positive Proteus = Serratia spp.  MIC Fig. 11 Relation of clinically effective level to

) - urinary concentration in acute simple cys-
AHOAETH %, indole positive Proteus oz titis treated with oral Ampicillin(Inoculum

CBPC# 58 T, CEL THBI Lotttk &\ 5 BREZ MO with 1072 dilution of culture)

Table 15 Comparison of eradication rates by bacterial species
and sex of patient

Species Male Female Statistical analysis
X0?=2.7206
. 0,
E.coli 75 (21%3) | 31 (30%) | NS b \“4601 (P<0.1)
X02=0.0097
Citrobacter 13 (4%)| 3 (3%)|NS P§=0_92‘1’2
_ ) X0?2=0.0019
Klebsiella 32 (19%) | 10 (10%) | NS 50 "old)
X02=0.0530
Enterobacter 13 ( 4%) 4 (4%) | NS P;):O(.)BIBO
' Xo?=2.9841
Serratia 52 (15%) | 8 (18%) | NS p ("4 (P<0.1)
X02=1.0042
Proteus indole(—) | 16 ( 5%) | 8 (8%) | NS p° " "o
. . X02=0.0459
indole(+) | 28 ( 8%) | 7 (7%) NS ' L0
2=0.4477
P.acruginosa 91 (26%) | 23 (22%) | NS ;g=o.5035
Xo?=0.1244
Other GNR 6 (2%)| 3(3%) NS, s
S.aureus 4 (1%)| 1 (1%)| NS Po=1.0000
S.epidermidis 3 (1%)| 2 (2%)|NSPo=0.3225
S Jaecalis 10 (3%)| 1(1%)|NS Po=0.4693
Other GPC 4 (1%)| 2 (2%)|NS P0o=0.623
Total 347(100%) | 103(100%)
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Urinary concentration
after oral ggo/(')“l_
#g/ml —— Carindacillin, 500mg _
| 1000 qumm Pipemidic acid, 500mg
: ” = % - 1000 CEL
G 400 £ E = Carbenicillin
< = = = . ] 2g X 2/day
- = £ H CEL = 400
3 = = & Carindacillin S 2001
3 = = = 500mg X 4/day £
E = = = = < M
£ 100 = = S © 100k
: S [E |E s
B s0f £ = g Pipemidic acid § 50F
£ = = = 500mg X 4/day 2
g = |E___|B | £
g —I'E = = 3
S = = g 8
S = = = ok
o |8 |E |E H

2 4 6

Time after administration(hr.)
Fig.12 Relation of clinically effective level to
urinary concentration in complicated uri-
nary tract infection (Inoculum with 1072
dilution of culture)
FARTHEV MIC OFiR R Lico B & ZHFIO
EREEEO Y Table 15 R L, WIhOEE
CEWTHBAICEREONI X D IXALRigh -7,
Ui LA, W< X b FE Lo\ Serratia
spp. D3P, BERITI HHERLLT W E.coli 5%
WEERH - 1o

5. EERAERDEE (CEL) LHEADORPRE

fopr MMM BERE 0 IC 3510 5 ABPC % 1 EEHH5H O
R L CEL 0BifR% Fig. 11 iR Lz, EHOHK
LR 6 B 5 B, CEL % T bR 1[E 250
mg (1g/H) BEF T 285, 1E 50mg (0.2g/H)
HBEFRTT AR TH -, 1E 125mg (0.5¢/H)
HERTIL 6 B ¥ TORPBENFIC CEL 2 TEb
- T i,

BMHRBEYSED PPA, CIPC # 53 (B5HE
6 B5RD TVl 6 B CoORFREL CEL %
F¥boTluic (Fig. 12), CBPC #H5F T SRR
12 B0 5 b, ReEES CEL % E¥ b5 R 6 R
BT, FTxhaEMD 6 BREHITH > (Fig. 13)o

* ®

1. FARRZH LERBR L OBRITONT

EHIRRT & BER R OBIR Y EEIC LICHRIRS <
DAEBR L » Tk iobh, BEISSTRFETT
DD LAHEIRT W\ 5 B, DR ITA—FERT
BEENDHB T EHES W T\ 51819, 22T, FHIL

2 4 6 8 10 12
Time after administration(hr.)

Fig.13 Relation of clinically effective level to
urinary concentration in complicated uri-
nary tract infection treated with Carbe-
nicillin (Inoculum with 1072 dilution of
culture)

¥ TRAREM L BRHR ORI OWTRE L, &

FHOXZITTRT UTI EHIHHEE L 7o 53 - T
well controlled study 2 X BEFTH S, Zhik, B
REHER & AR & OBIRE R T AR X & &
&, BELE, BEHE BRETE SDROHEH R
EERF— L THBI R D THD 2 LAVERICLET
BENLTHD, BRSEL LT, R BRIERR
FHLIOKBTHHOT, MEFHHRCIBZLL
L, FEE 1EETHHBEBRPEFALT 2R EL
T, —EHAR (R IR I RRSME T3 3 B, BE#ER
BRAETIE 5 BB DX 7 BED 0FEFEEHORR
BOHEBL b - THRCRERIE S ERDH D \VITHEREL
THE L, = DB, BERRNADRICHELVRHBEL
57 BEWORFLLIMEARERTZ2XTTHHLD
EZrx b, EXRAEDLRTHREEE ED LR
WIBARMAL LTHE LR, ThEmh» 5 EK
T, ¥, HEHNEEEO MIC ofik, #5HHEX
B, BN, EEEAD 3FHCHT THE, BEFLT
Btco FDRERIL, BEXRBALNLHE THHREHE
D MIC S FERADLhICENT, WThoX
FEHCT VT REMCR -5/ T, HERAEL
THR - HHBTY L5 B2 bhic, ERIRZHE
EoWTiE, BERRLEREFS T 2BBEOEER
Bz X5 MIC OB BIabhTV52, Ebb0
BREECRT A MIC EX X VERBFRC AT 5
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B HHVCIRIEEIBOTT AL D IRFREHAE = T %
B, RERDVTRELE M IR T, oL,
100 ERFWEHA LN T — 2 DIRh T el
Emm@%&ha”“a%nrso.ﬁtﬁﬁaxm
sgpEao MIC WEERSETEE L TL 10°/ml O
REELTHAHETEDORT B O TH, SELL
100 HAERBEF BT 5 MIC HTHRN L1,

REEHRZ IS U BRI RSB o h TV B 0hE®
PR Uk, SRR M OREIRRLS B, NI It
BIVHESHO 2BCRALT, ThZLho AN ©
MIC 2RA MR OB & & HEFHFANT TN ~, B 5tk
LU MBI RN, TR LTV D b OUREHE N i
DB RRTR LT W B EL X R L1,

o g B A TiX 1g, 0.5g, 0.2g HH5RET I
RS & HIEFARE & ORICETORFEARED b h
too LTAN, 2g BEFTIIIFEHROL 2 flicd X ioh
oltoddbdsy, HEEFHFERCIFEEORMREILE b e h »
72, AELNTSEE AT ABPC 0 5fdhzic
dose response DFEFICFH\T, FHERIREEED MIC
Mt OBREXIER L LT, MIC {Edt 100 p#g/ml L)
TERRMEMEG, 200 pg/ml Ll EERHEFIRES & Lok
OHEDMEMEARY B L, BRUFOHARIZHRSG
BECHEERFDVA, Wi HT1ELERIC dose
response DERMAD LN ERE LTS, L,
28 RER TR MR LTHER OB ARCEXE DT
With, 2g HEH T Th U TOROEEFIC T
HECTCRIEBARRER LI EMBELXT, ZOHK
SECHQLBEEFBEL OB BE OMMIEIENES
h, IhEW MIC % b oMECH LT HEVHTESE
FRRABO NI ed L EL bR,

B RBEBRIED 3 AR EFHO LT hIZE LT
Rirh, FHIRSZH & MEFAREOMIC B OBIFHEA
BODNI, BN R B RE S 13 S B i IR 40 H
T~ DIEFD back ground DEMNKAT, (L
G TR e i CE W A REY b B4,
FRZHC RO LB EM Dl Bhbh b
B AL LTRSS A R AR 0 ) EHIRT
HRIECTELhS & & AR S i,

2 ERARLE

EHRE IS & B & DBGREEL LD TH
S0, BIRSRIME L EH LB 3L BETS L
DT, BENE, ®REHE EHOENBELESED
BFVMCHA T, FOBEL LTHELNDSLDTH
Bo BIRBIRIC X h RS h 5 BHIREHE L RD T, B
REVTeRbE, it o BB >\ TBES < O A -
BB ¥ LTRSS bR TE o A5, Ch

DULARYE O MY DU ORGS0, B b5k
EDfi— S e LToWRMP &R shinuvs b onidin
{78\ 2 ORSRIYREE, Ttk OB R S K o B 5 J7
B RO S X > THe b, [ URSZH: DT
L BLBATITEIET, bR THB Lt
BEH DD, Tl ¥, SEo M N K HE BT % o
ABPC 2g ffhlificisnThbhic ko, HHHE L
B REHEE, 3 % B A 0l T b L e A e T
b, KEEETRECies s Eaihb, El, H5
RIS o T &1 S, R YRR A 8 - L
TR TH > Th, fod LWV FERIE DYITE G
bR D X5 IeRIERGYE TR RAED BB S L
hicvy,

i 5203 well controlled study 1 X 5 5E @ DEEHR
PR B bk BEAME D 28, BTAEME IR B REYHE & b FRIR
R 70 R & T BT R 4 By F R £ o disc(4) & (=)
EDMICR Z ENPFYUTHD ERE LT, HIKN
TRRHE, THEOSTRRE DREC Bz » T, O
FOIEFIOERED N HEBEC LTED LT @
SEEE D MIC & 2 DIRFIDEEIRZYRICONT DS D
F—ENnLEDLTE, @I OMERXBET LTHRET
BHEND D, T DFEADIEHDOWREE HXRD BT
EIEE E Bbh b2, FRAOIEFIEEIFREOHE
¥, BT, RIEORILE T X »ThichRich, 56
2, —fcEEL LTRAVORTWAMRREE S V- T
L LD EOWPER EHDON IO WS HEL H
Ho Lk, HEALYERYMECE S LK, To®Ric
WEE L 250 OFERRERT T, LEop
Hhe, RO EERORFHIEEGRT 5, Lic
PoT, ThbDEPORTFH MR U CERRI ok &
MHEDEREEY X5 2 L3, REMAFETHD L
Bbhb,

FLTEEZE LI ZALDORFITXTMBR I iz
W, HHRBBPFECHHMEH Do 5E, HD
BEFETHRE LIHE, RPOMENHEETZLOL
BT 0L b b BEYEREDRE (CEL)
&M F I (Fig. o L L, A7 LB, EHO
B EAEE, PEER, £EOEE SEET
B ENTERVDOT, BIKERHLYE LT CEL %
Rdtc, R ERBECHEDOBRIETHD T E D, |
HE DR RGO ER L VW 2 ELIRBREBORL
D ESPFDEFMOBEBYMIL B LD THY, SEK
Wtz CEL 134 B A AR D D LTy,

2 B8 At B 46 i s\ T CEL %2k 5 &, ABPC
1g #E5RL 0.5g BE5FD CEL 3U3IERA U 200 peg/
ml Eigotch, lg & 5 HORKEEOERRSEE S
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L 0.5g WEMOER L ONICEIIED b, BIR
B I R DT Do T b AR e & 3 s
PRI Sz CEL % sRabiefFR L @ 14 fF T,
0.5g &M CEL NEATIDCIMIishichD LR
bhd, Tichb, MiskBTFCHERSILTVERY)
B, CEL w35 &5 & 0RO bk
WREEHRDLICLDTH %,

Zhb o CEL fli% it LCAERN R RERW D MIC
TR O & MO IREAIT 2 &, A8 Eat & b REERE
DO LRI O LRI R THEI T <SR T,
Lnd, BMERECARERONEROIICERL DR
Mo tehy, FiiPERECIL dose response DA TED Hh
too MEBYT 2 e 3SHOLKDOMEROMIT AR L
o bied o o, TRTOERNSHRETF O ik
R EMENMEEERTHHZ Erb, T ORHERET
o dose response I EROEL LB LDTHA LR
hice

A EREET LA ik M TRy 2¢ oD IR RN D BEAU RS2 1
DT 2 BMETH B D, B RBRIEDOERARS
BHorhizWThifgEithh, ULndbHRcEEY
RETEEUORTHERHET B, LirL, WTho
EHJEFC BV Th, FHIESEN L MEFIHRED
M AEOBBRSL bN-DT, FIMrE KA kR
M, TMEOERNHBIETTHS LEL, SERMER
B L ABOFETEHRERD CEL 2Rd, Thb
® CEL 1T X » THRA 7 RMAUE R & Mt R EE Bl 4y
BL, FhFhOMEHEIRERKE LTS L, WTh
DEMNBEHTHHFEENTDbh, FEHREZIHCIET
THERBENE LR TWD & EREF IR,

3. BFHERBEPEOFRRFICOWT

4 B DM R RRILAE VT S04 B b R 2 & AR
3 XT well controlled study 1= X AFERFIT, EAick
HE&Ffi—shTnbs, ¥RAET 5l i, CEL TEi
PUER & TEREACER L TR Licdd, i &b
ZCTHRE LICE f) (UTT RERRERE R o B Ry
fE) Tk, WThoBed REFOMBENARIITHT
DERIWRTT SR TE Y, MIC MG LicHl & 2
HIZh R A X biic, TuNevaLL 519 § BERRE) 7o BE & it
WOBERBEYH U 1 XEk% #%», Chloramphenicol
B EFRBR O ERRERCES T, EBHIREM &R
PWRO—FKRIL 84~97% Thotc EHE LT WD,

L L, HHEERBBIE CIIEE 0L IR, Hil
KEROBESCEE, FHoME, »7 -7 1rBEOFE
&, RPFEOHRCHELRIETLEHORTIHEFE
L0, SR nBETH MIC b TE 5 S S6

BECAR—FERTIDOEMIR D AL, £2T,

FIRK S & I LR OTR—Bk EloF N EBE 0%
BT H N TRtco GIERTZ LRk b s L=
Tl L LTS i, BREDKET, BEoR
¥, PIEHORPBELETE LDDBE AT T
B, HHOWICIIBEMEGTH DL bbb
T, LR TVEW DI & b LEBEMORTFIE
W BIIRD o Feo THERET b KL D BT SR Bt
FADERICHERTTERTWB LW AT, B
b LICEEMORFILBED bhich -1z, JACKSON 3
AL L D BB IR RPE DY R B Y RiFT
BFDO—2L LT, FEEN E. coli DS 5 slelk
PO B L AT T 5, #E B URREOKERT
HHEMIT X » TLDEPICZED A b I B hEh LK
L, BEBETIX E. coli i3BDd DT L hil&kL
3, P.aeruginosa 32X VFEHLLTVEWIER
THotoo HEBETIY Serratia pp. (B0 % DIz~
TXhHEHLLTL, indole positive Proteus (34
LLTWEWIERTH T ¥, THEMORENE
REFEEY RS &, EFT I EH LT\ Serratia
spp. AEEMCDEL, BEMTIIHEELL TV
E.coli 3B\ MEREHD, RREEELHO £ Tl
PIOHEHLROBFEC T ShBHT 5 5 & Bbh
oo THOLA—FY Zic L@E D MIC SHxHEL
THBE, BEFTILX DHEELLPTW E.coli 0 MIC
ST T, P. aeruginosa OFhiLF URZHOH
FBATH X D&V MIC O8fikRLI, B HEE Tl
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BACTERIAL SUSCEPTIBILITY IN VIEW OF CLINICAL
EFFICACIES OF TREATMENT WITH ANTIMICROBIAL
AGENTS IN URINARY TRACT INFECTIONS

Tatsuo Dot
Department of Urology, Gifu University School of Medicine
(Director : Prof. T. Nishiura, M. D.)

This study was conducted to investigate the relationship between the in vitro susceptibility of the
organisms and the outcome of treatment in urinary tract infections. The results achieved in the
treatment of 256 patients with acute simple cystitis and 450 patients with complicated urinary tract
infections in well controlled study. Summaries were as follows.

1. Clinical response to antibiotic treatment was categorized as either “eradicated” or “persistent”
by bacteriological response. “Replaced” was defined as “eradicated” when bacteria of identical species
to the origin strain were not isolated after treatment.

2. Significant correlations between bacteriological response to treatment and MIC of the given
drug to causative organism were obtained in the cases with acute simple cystitis treated with ABPC
1g, 0.5g, and 0.2g daily and in the cases with complicated urinary tract infections.

3. CELs; clinically effective levels, the critical levels of antibiotics which are the minimum
necessary to eradicate the urinary organisms, were determined as 209 pg/ml, 241 pg/ml, and 50 pg/ml
for the cases with acute simple cystitis treated with ABPC 1g, 0.5g, and 0.2g daily respectively.
CELs were determined as 439 u#g/ml, 79 gg/ml, and 21.8 xg/ml for the cases with complicated urinary
tract infections treated with CBPC 4g, i.v., CIPC 2g, p.o., and PPA 2g, p.o. daily respectively. The
difference in eradication rates of causative organisms in these sensitive and resistant groups was
statistically significant.

4. Significant agreement between in vitro and in vivo results was obtained despite any host fact-
or influencing the outcome of treatment. In evaluation for differentiation of host factor modifying
the bacteriological response, the frequent discrepancy between in vitro and in vivo results can’t be at-
tributable in the sensitive group. The significantly excellent eradication rate of resistant strains in
female cases may be attributed to the differences in characteristics of the causative organisms between
male and female cases.

5. The persistency, despite treatment, of sensitive strains in P.aeruginosa infection and the
eradication of resistant strains in indole positive Proteus spp. infection were observed.

6. No attempt was made to define the relation of urinary concentrations to CEL. But antibacterial
activity in the urine was considered as a prerequisite for eradication of bacteria.

7. In investigating the relationship between in vitro susceptibility and response of urinary orga-
nisms to antimicrobial therapy, CEL was considered as more reasonable critical level of urinary tract

infections.



