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A CLINICAL EVALUATION OF PC-904 IN COMPLICATED
URINARY TRACT INFECTIONS

Akihiko Oruvama, Michio IsmiBasmi,

Masato Takemoro, Masaaki AriMa,

Michiyuki Usamr and Takao Sonopa
From the Department of Urology, Osoka University Hospital
( Director : Prof. T. Sonoda)

Twenty-four cases of complicated urinary tract infections were treated with sodium (28, 5R,
6R)-6-[(R)-2-(4-hydroxy-1, 5-naphthyridine-3-carboxamido)-2-phenylacetamido]-3, 3-dimethyl-7-oxo-

4-thia-1-azabicyclo {[3.2.0] heptane-2-carbogylate (PC-904, a new semisynthettc penicillin).

2 g of PC-904 was administered for 7 to 15 days and the following results were obtained.

1) Clinical effectiveness was excellent or good in all the cases.

2) Causative organisms in urine were eradicated in all the cases but one of E. coli.

3) As to the side effects of PC-904, no remarkable changes were found in hematological, liver

and renal functions.

&
PC-904, sodium (25,5 R, 6R)-6-[(R)-2-(4-hydroxy-

1, 5-naphthyridine-3-carboxamido)-2-phenylacetami-
do]l-3, 3-dimethyl-7-ox0-4-thia-1-azabicyclo [3. 2. 0]
heptane-2-carboxylate 13, {FR{LELERENLSHICE
WTH UL BRINTZESE =29 > ¢, ampicil-
lin (» amino |z 4-hydroxy-3-carboxyl-1, 5-naph-
thyridine Z28ALz$OT, ZOMERETRICTR
THEYTHS.
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Table 1. Complicated urinary tract infections administered with PC-904

No. of

Group ( cases

) Diagnosis No.

of cases

Acute prostatitis

Chronic prostatitis & cystitis

Lower UTI( 7) Chronic prostatitis

Chronic cystitis

Acute pyelonephritis (Renal calculus)
Chronic pyelonephritis (Renal calculus)

Acute pyelonephritis (Urinary diversion post total cystotomy

Upper UTL(L7)

Chronic pyelonephritis (Bil
Chronic pyelonephritis, prostatocystitis (Prostatic carcinoma)

Chronic pyelonephritis (Urinary diversion post total cystotomy

vesicoureteral reflex)
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W5 1Eic PCO04 1g % 5 %glucose, F72
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BN T, E. coli 2, Staph. aureus 1, Staph. epi-
dermidis 14, E. coli + Citrobacter freundii 1 {5,
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BEBR 7 PO (Table 8) iwR@E D, R
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Table 2. Clinical effects of PC-904 on lower urinary tract infections.

Pretreated

4

all

™ s Bacteriuria Overal Side
Case Age Sex Diagnosis drugs Dosage Duration Total Isolated organism (Pyuria) Clu‘ucal effects
(efficacy) (gxtime) (days) (g) efficacy
1 Y.0. 56 Acute prostatitis ABEC (Poor) 1x2 9 18 E. coli 107 Eradicated Good None
(Vesical tumor, (+ =34
Bladder neck sclerosis)
2 MU. 46 Acute prostatitis NA(Poor) 1x2 11 22 staph. aureus >5x10%  Fradicated Good Nore
(Bladder neck sclerosis) (+ —> &)
3 MF. 59 Acute prostatitis ABPC (Poor) 1x2 14 28  Staph. epidermidis 107 Eradicated Good None
(Prostatic hypertrophy) (+H —> )
4 Y. I. 73 Chronic prostatitis & cystitis ABPC (Poor) 1x2 10 20 E. coli lof3 Eradicated Good None
{Prostatic hypertrophy) CEX(Poor) citrobacter freundii 10 (44 —> +)
5 S.K. 69 Chronic prostatitis & cystitis ABPC(Relapse) 1 x 2 9 18 E. cold 107 FEradicated Good None
(Prostatic hypertrophy) MNA (Relapse) (++ —> +)
6 I.M, 67 Chronic prostatitis CEZ {(Poor) 1x2 11 22 pseud. aeruginosa ZLO7 Eradicated Good None
(Prostatic hypertrophy) NA (Poor) (+H—> +)
7 Y.A. 41 M Chronic cystitis NA (Poor) 1x2 9 18 Serratia marcescens 10 Eradicated Good None
(Bladder neck sclerosis) CBPC (Relapse} (+— 4
Table 3. Clinical effects of PC-904 cn upper urinary tract infections with renal calculus.
PC-904 P
Pretreated 2 . Bacteriuria Overall side
Case Age Sex Diagnosis drugs Dosage Duration Total — Isolated organism (Pyuria) clinical effects
(efficacy) (gxtime) (davs) (g) efficacy
8 S5.U. 62 M Acute pyelonephritis CEX (Relapse) lx2 10 20 E. coli 107 Unchanged Good None
(R. renal calculus) (++ -3 &)
9 Y.N. 52 F Acute pyelonephritis NA (Relapse) 1x2 13 26 E. coln ].OS Eradicated Good None
(R. renal culculus) ABPC (Relapse) (44 s t)
10 T.0. 47 P Acute pyelonephritis NA (Relapse) 1x2 14 28  Staph. aureus >5x10% Bradicated  Good None
(R. renal culculus) BABPC (Relapse) (+H — 1)
11 s.M, 52 F Acute pyelonephritis ABPC (Poor) 1x2 10 20 E. col: lO7 Eradicated Excellent None
(R. renal culculus) (++ ~—> =)
12 E.F. 27 F Acute pyelonephritis NA (Poor) 1x2 10 20  Staph. epidermidis >5x104 Eradicated Excellent None
(R. renal culculus) (H — =)
13 U.S. 20 F Chronic pyelonephritis ABPC (Poor) lx2 8 16 E. coli 10’7 Eradicated Excellent None
(L. renal culculus) NA (Poor) (= =)
14 T.0. 14 M Chronic pyelonephritis CEZ (Side effect) 1 x 2 10 20 E. colz 106 Eradicated Good None

ABPC(Side effect)

(+— 1)
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Table 4. Clinical effects of PC-904 on upper urinary tract infections with urinary diversicn post tctal cystotomy

Pretreated PC-904 ) Bacteriuria OVerall side
Case Age Sex Diagnosis drug Dosage Duration Total Isolated organism ( 12) clinical offects
(efficacy) (gxtime) (days) (g) Y efficacy
15 T.K. 36 M Acute pyelonephritis CER(Relapse) 1x2 15 30 citrobacter Ffreundii 107 Eradicated Good Nene
(Urinary diversion CBPC (Relapse) (++ ~— +)
post total cystotomy)
16 0.Y. 72 M Acute pyelonephritis 1x2 14 28 E. coli 4 >5x104 Eradicated Good None
(Urinary diversion (+H+ — 1)
post total cystotomy)
17 T.W. 67 M Chronic pyelonephritis CBPC(Relapse) 1 x 2 10 20  Proteus morganii >Sx104 Eradicated  Good None
(Urinary diversion CER(Relapse) (et > +)
post total cystotcmy)
18 M.G. 71 M Chronic pyelonephritis SBPC(Relapse}) 1 x 2 10 20 Serratia marcescens >5x104 Eradicated Good None
(Urinary diversion CER(Relapse) (H — ++)
post total cystotomy)
19 T.T. 72 M Chronic pyelonephritis NA (Poor) 1x2 12 24 citrobacter freundii »5x10° Evadicated Good None
(Urinary diversion CER (Poor) (++— &)
post total cystotomy)
20 S.F. 64 M Chronic pyelonephritis ABPC (Poor) 1x2 10 20 citfobacter freundii >5x10% Eradicated Good None
(Urinary diversion N (Poor) (H — +)
post total cystotomy) CBFC (Poor)
Table 5. Clinical effects of PC-904 cn upper urinary tract infections with bil. vesicoureteral reflex.
Pretreated PC-=204 ... Overall ;
Case Age Sex Diagnosis drugs Dosage Duration Total Isolated organism B&(lctern'.m)::.a clinical thie "
(efficacy)  (gxtime)  (days) (g) Pyaria efficacy ects
21 ¥Y.M. 22 F Chronic pyelonephritis MA(Relapse) 1 x 2 10 20 E. coli 107 Eradicated Excellent None
(Bil. vesicoureteral reflex) ABPC{Relapse) + — -)
22 H.T. 32 F Chronic pyelonephritis ABPC(Relapse) 1 x 2 10 20 E. coli 107 FEradicated Good None
(Bil. vesicoureteral reflex) NA (Relapse) (+H — %)
23 C,F. 26 F Chronic pyelonephritis CEX (Poor) 1x2 9 18 E. coli >5xlO4 Fradicated Good None
(Bil. vesicoureteral reflex) (++ 1)
Table 6. Clinical effects of PC-904 cn upper urinary tract infection with prostatic carcinoma.
Prﬁeated micr_z:?fl v Bacteriuria Overall side
Case Age Sex Diagnosis gs Dosage Duration Tot Isolated organism (Pyuria) Clinical effects
(efficacy) (gxtime) (days) (9) 9 efficacy
5 .
24 T.H. 68 M Chronic pyelonephritis, CBPC(Relapse) 1 x 2 7 14 E. coli 10 %adi:;ta)i Excellent None

prostatocystitis
(Prostatic carcinoma)
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Table 7. Owverall clinical efficacy of PC-904 on acute urinary tract infections.
Symptom Resolved Improved Persisted
Efficacy on Bacteriuna
Pyuria Cleared Decreased Unchanged |Cleared D d Unch; d [Cleared D: d Unchang
Eliminated 2 5 0 0 2 0 0 0 9 7o ( 90 %)
2
3 Suppressed 0 0 0 Y 0 Y 0 0 0 o] ( o %
/Mm
Unchanged 0 1 0 4] 0 0 0 o 1 1o ( 10 %)
Efficacy on Symptom % ( 80 %) 2 10 ( 20 % o o ( 0 % Overall Clinical Efficacy
( (100 %)
10 10
Efficacy on Pyuria 8 10 ( 80 % 2 10 (20 B 0 c{ 0 %

Table 8.° Overall clinical efficacy of PC-904 on chronic urinary tract infections.

s

\ Pyuria

Efficacy on

Cleared Decreased Unchanged Bacteriuria
Bacteriuria
Eliminated 3 10 1 14 (100%)
14
Suppressed 0 4} 0 0 ( %)
0
Replaced 0 0 0 % ( %)
Unchanged 3} 0 0 % ( %)
5 10 1 Overall clinical efficacy
Efficacy on Pyuria 14 14 14
1.4 % (71.4 %) (7.1 ® %(100%)

4
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Table 9. MIC of PC-904 and disc sensitivities against isclated organisms.

PC-904 Disc sensitivities Bacterio-

No. Isolated organisms MIC(lOG) CBPC - SBPC am ABPC  CER logical
response
1 E. coli 107 156+ + - - Eredicated
2  Staph. aureus »5 x 104 1.56 +HH+ ++ ++ + ++ Eradicated
3  Staph. epidermidis lO7 1.56 ++ ++ + - + Eradicated
4  E. coli 106 3.13 + + + + + Eradicated
‘Citrob. freundii 10° 1.56 - - ++ - - Eradicated
5 E. coli 107 25 - + +H+ - ++ Eradicated
6  Pseud. aeruginosa 107 0.78 + + ++ - - Eradicated
7 Serratia marcescens 107 12.5 + - ++ - - Eradicated
8 E. coli 107 100 + + ++ - + Unchanged
9 E. coli 10°  3.13  ++ ++  +H - 4+  Eradicated
10 Staph. aureus >5 x lO4 1.56 - -+ +++ + + Eradicated
11  E. coli 10 6.25 + -+ +HH + + Eradicated
12 Staph. epidermidis 5 x 100 1.56 o+ 4+ + +  Eradicated
13  E. coli 107 25 + + +++ - + Eradicated
14 5. coli 100 125+ - - - Eradicated
15 Citrob. freundii 10.7 50 - - ++ - - Eradicated
16 E. coli >5 x lO4 3.13 + + +++ + ++ Fradicated
17  proteus morganii 5 x 107 6.25  + -+ - - Eradicated
18 Serratia marcescens >5 x 104 25 - - ++ - - Eradicated
19  citrob. freundii 5 x 100 1.56 + 4+ 4+ - *  Eradicated
200 citrob. freundii >5 x 1.()4 50 - - +++ - - Eradicated
21 B. coli 10 25 + + - + - Eradicated
22 E. coli 0 25 - +  +H  +  + Eradicated
23 E. coli 55 % l()4 3.13 ++ ++ ++ + - Eradicated
24 p. coli 10° 25 P - +  Eradicated
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Table 10. Resulis of laboratory finding cn PG-904 (1).

NIO:::; B UN S- Creatinine P S P (15min) Cziz;;zizz Urigi?t’ein Glucosuria Pyuria
value | g-24 0.7-1.5 225 65.0~35.0 (-) (-) (~)
bura (mg/d1) (mq/dl) (%) (ml/min)

No;:a:eson Before During After |Before During Aftér Before During After |[Before During After [Before During After |Before During After |Before buring After
1 29 27 27 .8 .6 6| 24 - 21| 52.0 - 49.6) + + - - - + + EY
2 18 19 19 f 28 - 26 49.3 ~ 52.9 ++ + + - - ++ + +
3 16 i8 18 .4 28 311 59.5 - 54.6 ++ + + * - - ++ + +
4 21 19 17 24 - 271 50.2 - 52.9 ++ + + + + + ++ + +
5 12 14 13 1 1.1 26 - 30| 49.8 - 54.0 ++ + E + - - ++ + +
6 14 19 20 27 - 25] 58.0 - 52.5 ++ + + + E3 + ++ + +
7 12 10 14 . 24 - 27} 50.0 - 49,7 + + & - - - + + o
8 13 12 14 1.1 29 - 271 63.5 - 62.0 ++ + + + + + ++ ++ +
9 17 18 12 . 1.2 24 - 27{ 61.0 -~ 61.5 ++ + + + - ++ + ES

10 21 17 15 1.5 19 - 21| 49.6 - 50.6 ++ + + & + - ++ ++ &
11 19 22 16 1.1 21 23 23| 52.3 - 55.7 + + + + + - ++ + -
12 12 16 12 1.3 24 22 26| 62.0 68.0 64.0 ++ + + + + £ ++ - -
13 18 13 15 .2 1.1 26 29 241 62.0 - 59.5 ++ + + - - - ++ ++ -
14 23 22 24 1.4 2 1.3 21 23 221 50.6 - 52,4 ++ + + - - - ++ +
15 18 16 21 1.2 3 1.2 29 - 281 51.0 - 53.0 ++ + + - - - ++ +
16 28 29 27 1.9 1.8 19 - 171 40.0 - 42.5 ++ + + + + + +++ ++ +
17 19 24 20 1.6 1.6 19 - 18| 40.6 - 42.8 ++ + + - +4++ +
18 32 38 36 2.8 6 2.6 28 - 27| 52.0 - 51.5 ++ + + - - - ++ + ++
19 24 21 20 1.6 1.5 20 - 194 52.0 - 51.5 ++ + + + + - 4+ +
20 23 17 19 1.3 1.2 16 - 171 39.5 - 41.0 + ES + - - - ++ +

21 11 17 15 1.2 . 1.2 29 - 30 56.8 - 55,5 ++ + + ~ - - + + -
22 12 17 14 1.1 1.3 1.2 29 - 2741 56.8 - 58.4 ++ + + - - - + + +
23 21 16 11 1.2 1.1 1.0 31 - 301 58.9 - 59.8 F+ t + - - - +++ + +
24 11 10 10 1.1 . 1.2 26 - 231 50.1 - 51.6 ++ + + + + + + + -
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Table 10. Results of laboratory finding on PC-904 (2).

ltem

o RBC Hemoglobin Hematocrit WBC GOT P T Al-P
value| M:410-530 M:14-18 M:39-~52 _ _ ~ -
Bura] "0 8 ey mty T (gzan)f F13°748 N T w | wl (xaD)
Noéa:es Before During After |Before During After Before buring After | Before During After |Before During After |Before During After [Before During After
1 392 386 380 10.8 10.8 10.7 38 39 391 8200 7600 9200 26 30 29 34 36 30 2 7.2 6.6
2 415 398 406; 13.5 13.0 13.4 39 37 37| 9600 8200 7800 22 25 20 20 24 18 .0 6 6.2
3 430 412 420; 11.8 11.1 11.2 40 39 40[14200 8600 8200 30 28 32 42 46 46 5.2
4 406 419 429] 12.9 13.1 13.2 36 37 37] 9800 8200 7800 21 12 15 30 26 31 6.0
5 436 418 423] 12.8 12.4 12.6 39 34 40112600 9800 9000 18 23 25 20 18 16 5.1
6 412 402 4231 12.2 11.6 12.9 38 35 3811500 9600 8500 22 19 17 25 27 21 3.6 4.1 4.5
7 320 306 312 9.6 9.2 9.4 33 33 341 6200 6900 5600 18 14 12 16 18 10 4.6
8 423 416 412 13.9 13.1 13.3 39 39 38111300 9000 8900 25 23 27 20 16 15 .4 5.0
9 367 358 373| 10.6 10.5 10.8 35 35 36| 9700 7600 7500 27 21 23 19 20 17 4.3
10 378 392 398] 11.5 11.9 12.1 38 38 4010200 9100 8300 13 19 15 21 26 19 4.9
11 397 401 420f] 12.1 12.4 12.8 37 38 39112600 9900 7900 22 26 21 31 27 22 3.6 3.5
12 382 390 396] 10.2 10.6 10.5 36 36 37112500 9900 8lo0 32 38 26 24 28 22 7 6.9 6.9
13 462 388 392 11.9 11.2 11.3 37 36 37 {16100 15300 11200 18 12 14 21 19 17 .9 3.4 3.0
14 425 421 430f 12.9 12.6 12.5 39 40 39112500 9700 8600 18 14 15 21 27 25 6.2 5 5.1
15 362 354 352] 10.2 9.8 9.9 34 35 34110600 93500 8100 18 23 25 21 24 20 3.0 4.0
16 340 326 342 9.8 9.4 9.7 35 33 35112300 10100 9200 43 41 45 46 40 41 .2 6.2
17 369 381 378 11.0 11.5 11.6 33 33 34110600 10000 10400 23 22 18 9 11 14 4.2 .6 3.6
18 315 289 333 9.4 8.8 9.9 30 27 30]12600 10800 11,000 31 30 33 26 28 26 .7 5.6 5.0
19 368 388 366 10.9 11,5 11.6 35 36 3514600 9800 8200 42 40 40 36 32 29 6.0 5.6 5.1
20 306 297 280 9.4 9.2 9.1 32 31 31} 9700 9400 8800 19 23 25 24 17 21 .5 4.6
21 398 382 406| 12.1 12,0 12.7 37 36 38 [13100 9900 9100 19 21 21 31 19 17 4.5
22 415 402 4251 13.0 12.7 13.6 39 38 413113700 10500 9100 17 11 13 15 16 19 4.0 3.0
23 410 416 4201 11.6 12.0 13.0 38 39 3910200 7000 7200 19 21 14 22 20 16 4.2 4.8
24 396 382 394| 11.8 11.2 11.8 37 36 38 |15400 12200 10600 47 26 44 30 33 37 6.2 7. 7.0
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Fig. 1. Effects of PC-904 on the liver functional test.
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Fig. 2. Effects of PC-904 cn the renal functicnal test.
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BHERFIEVZ LS. spectrum semisynthetic penicillin with marked
antipseudomonal activity: microbiological eva-
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