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Clinical survey of microorganisms isolated from urinary tract infection (UTI) was carried out at the
four major hospitals in Mie Prefecture from May to July, 1987, and producibility of g-lactamase of the mi-
croorganisms was determined by the acidimetric method, “g-checker” Among the total of 460 strains
isolated from urine samples, 135 of gram positive cocci and 325 of gram negative rods were contained. Sixty
percent of the gram negative rods and 14% of gram positive cocci produced g-lactamase. Pseudomonas
aeruginosa, E. coli and Serratia marcescens were representative organisms which produced f-lactamase. Acineto-
bacter, Klebsiella, Enterobacter and GCitrobacter species produced S-lactamase at a higher rate but those were
not so frequently isolated. In the sensitivity test to Sulperazone, the representative organisms isolated
from urine, as a whole, had a sensitivity of 74%, and E. coli, Klebsiella, S. epidermidis and Pseudomonas
aeruginosa were highly sensitive, while Enterobacter cloacae and Serratia marcescens showed low sensitivity. The
clinical efficacy of Sulperazone was evaluated in 26 patients with complicated UTI. Overall effective-
ness rate and eradication rate of -lactamase production organisms were 73.1 and 63%, respectively. Sul-
perazone is concluded to be a uscful antibiotic for treating complicaled UTI induced by A-lactamase

production organisms from the point of microbiology and safety.

(Acta Urol. Jpn. 34: 1503-1514, 1988)
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Table 1. Clinical summary of complicated UTI cases treated with Sulperazone
Case Age Diagnosis UTI  Catheter Bacteriuria Disk p-lactamase

No Sex Underlying disease group (route) Species Count response (Pc ase) (CE ase)

1 70 Chr. cystitis G-1 (+) P. aeruginosa [E'5) (=) (+)
M  Prostatic carc urethra 108

2 72 Chr. pyelonephritis G-1 (+) S. marcescens (+) +) (+)
M  Gall bladder stone urethra 105

3 72 Acute pyelonephritia G-1 (+) P. aeruginosa ) (=) (+)
M Armhehacee urethra 10

4 75 Chr. cystitis G-1 (+) P. aeruginosa (+) (+) (+)
M  BPH, Bladder stone urethra 105

5 87 Chr. cystitis G-4 (=) S. fecalis (+) (=) (-)
M BPH 108

6 77 Chr. cystitis G-6 (=) E. coli 1) (=) (+)
M  Prostatic carc 107

7 85 Chr. cystitis G-1 (+) S. fecalis () (-) (+)
M BPH urethra

8 62 Chr._pyelonephrits G-3 (-) S. fecalis (4 (=) (-)
M iiyarenephrosis 108

9 67 Gor_pyolenephrids G-1 (-) E. coli (#) (=) (=)
Foid. nephrostomy S marifcens  (+) (<) ()

10 85 Chr. cystitis G-1 (+) P. aeruginosa 4 (=) (+)
M  BPH Prostatic carc urethra 107

11 60 Acute pyelenephritis  G-3 (=) E. coli (4#) (-) (+)
M G-4 104

12 71 Chr. pyelonephritis G-4 (=) S. fecalis (4) (=) (=)
M BPH 108

13 57 Acute Prostatitis G-4 (=) S. fecalis (+) (-) (-)
M 107

14 92 Sor_cystitie G-5 (+) P. rettgeri (4) (=) (=)
M chr renat failure urethra Acinetobacter (=) (=) (=)

15 85 Acute pyelonephritis G-1 (+) E. coli ) (=) (=)
Mo EmmE urethra 1 #

16 75 Chr. cystitis G-4 (=) P. aeruginosa (+) =) (+)
M  Prostatic carc 105

17 63 Chr. cystitis G-4 (=) S. epidermidis ) (=) (-)
M BPH, bladder stone

18 86 Chr. cystitis G-1 (+) P. vulgaris (4) (=) (=)
M urethra 105

19 82 %‘h%::‘i:ﬁ:c G-4 (-) S. epidermidis ) (=) (=)
M Biladder stone 108

20 44 Acute pyelonephritis  G-3 (=) P. aeruginosa (+) (=) (+)
M  Renal stone 10¢

21 63 Acute Prostatitis G-4 (=) E. coli (4#)
M 106

22 72 Acute pyelonephritie G-6 (=) F.aeruginosa () (+) (+)
M  lleal conduit S- ‘ec':io’, ) (=) (-)

23 40 Acute Prostatitis G-4 (=) K.-pneumoniae ) (+) -
M 104

24 71 Chr. cystitis G-4 (=) S. aureus “ (=) (=)
M  BPH, Bladder stone 104

25 80 Chr. cystitis G-5 (+) E. cloacae (=) (+) (+)
M Neurogenic bladder urethra Pseudoménas. sp

26 71 Chr. cystitis G-2 (=) S. epidermidis )
M BPH 104
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Treatment Side Laboratory UTI evaluation Doctor’s

Dose Total (g) effect abnormalities Pyuria Bacteriuria Efficacy evaluation

4ig 22 g (-) Cleared Eliminated Excellent Excellent
day

4g 20 g (-) S-GOT 1t Unchanged Replaced Poor Poor
day AL-P 1t

4g 20 g (=) S-GOT 1t Unchanged Replaced Poor Moderate
day S-GPT 1

4g 20 g =) Unchanged Eliminated Moderate Mild
day

4g 2g (-) Cleared Eliminated  Excellent Excellent
day

4g 28 g (=) Cleared Eliminated  Excellent Excellent
day

4g 20 g (-) S-GOT 1t Decreased  Eliminated Moderate Moderate
day S-GPT 1

4g 38 g (=) Decreased  Replaced Moderate Moderate
day

4g 20 g (=) AL.P 1 Decreased  Eliminated Moderate Moderate
day

ig. 32 g (=) Decreased Eliminated Moderate Moderate
da

4g 26 g (-) Cleared Eliminated  Excellent Excellent
day

ig 25 g (-) Unchanged Suppressed Moderate Moderate
day

2g 26 g (=) Cleared Eliminated Excellent Excellent
day

2g 16 g (=) Unchanged Replaced Poor Poor
day

2g 17 g () S.bilirubint  Decreased  Replaced Moderate Moderate
day

4g 20 g (=) Cleared Eliminated  Excellent Excellent
day

4g 20 g (-) Unchanged Eliminated Moderate Moderate
day

ig 20 g (=) Unchanged Replaced Poor Mild
day

4g 20°g (-) Unchanged Eliminated Moderate Moderate
day

2g 78 (=) S-GOT ? Unchanged Replaced Poor Poor
day S-GPT ?

2g 22 g (-) Decreased  Eliminated Moderate Moderate
day

2g 1 g (=) Unchanged Replaced Poor Mild
day

4g 30¢g (=) Cleared Eliminated  Excellent Excellent
day

4g 20 g (-) Unchanged Eliminated Moderate Mild
day

2g 10 g (=) Unchanged Replaced Poor Poor
day

ig 20 g (-) Decreased  Eliminated Moderate Moderate




1508 WRITE 3% 8% 19884

=
No. of strains with
B-lactamase &

production
(215 strains)

Total No. of
isolated strains

(460 strains)

>/
Klebsiella 5.7

Fig. 1. Organisms isolated from UTI and $-lactamase production

Table 2. Producibility of f-lactamase in gram positive cocci and gram negative rods
isolated from urine

No. of PC-ase B-
Isolated Organisms strains PC-ase (%) CE-ase (%) +CE-ase (%) Lactamase (%)
Gram Positive Strains
S. aureus 26 6 (23.1) 2 (7.7 8 (30.8)
S. epidermidis 55 5 (9.1) 6 (10.9 10 (18.2)
Strep. faecalis 29 1 (3.4) 1 (3.9
Strep. pneumoniae 1
Streptococcus spp Y
"""""" Sub Total 135 12 (8.9 8 (5.9 19 (14.1)
Gram Negative Strains
Acinetobacter calcoaceticus 3 3 (100.) 3 (100.)
Acinetobacter spp 10 1 (10.0) 5 (50.0) 1 (10.0) 5 (50.0)
Citrobacter spp 6 1 (16.7) 3 (50.0) 1 (16.7) 3 (50.0)
Enterobacter aerogenes 3 2 (66.7) 2 (66.7)
Enterobacter cloacae 20 16 (80.0) 18 (90.0) 16 (80.0) 18 (90.0)
Enterobacter spp 10 6  (60.0) 7 (70.0) 6 (60.0) 7 (70.0)
E. coli 85 17 (20.0) 34 (40.0) 12 (14.1) 39 (40.0)
Flavobacterium spp 18 7 (38.9) 9 (50.0) 7 (38.9) 9 (50.0)
Klebsiella pneumoniae 22 6 (27.3) 1 ( 4.5) 7 (31.8)
Klebsiella oxytoca 3 2 (66.7) 2 (66.7)
Klebsiella spp 1 1 (100.) 1 (100.) 1 (100.) 1 (100.)
M. morganii 9 2 (22.2) 5 (55.6) 2 (22.2) 5 (55.6)
Proteus mirabilis 8 1 (12.5) 1 (2.5) 1 (12.5) 1 (12.5)
Proteus vulgaris 5 3 (60.0) 3 (60.0)
Providencia rettgeri 6
Pseudomonas aeruginosa 54 18 (33.3) 39 (72.2) 18 (33.3) 39 (72.2)
Pseudomonas cepaci 10 4 (40.0) 6  (60.0) 4 (40.0) 7 (70.0)
Pseudomonas maltophilia 2 1 (50.0) 1 (50.0) 1 (50.0) 1 (50.0)
Pseudomonas spp 14 6 (42.9) 10 (71.4) 6 (42.9) 10 (71.4)
Serratia marcescens 32 26 (81.3) 31 (96.9) 26 (81.3) 31 (96.9)
_-_Ser?ati_a"spp o 4 3 (75.0) 3 @0 3 (75.0) 3 (75.0)
""" Sub Total 325 118  (36.3) 182  (56.0) 105  (32.3) 196  (60.3)
TOTAL 460 130 (28.3) 190 (41.3) 105 (22.8) 215 (46.7)

PC-ase; Penicillinase Production, CE-ase; Cephalosporinase Prod
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S. faecalis » CEase g4 B A2 TCH5 (10%). 7
7 NEHB T Pseudomonas 7 CEase EE#: 6k,
PCase 4B 1 ¥, E. coli ® CEase B4R 1,
S. marcescens @ CEase EEAR 2 #, PCase EAE
1#k&, 178kHP10kk (58.8%) W= B-F 72 =—¥D
BENRLLITC.

w2, AN~ 7/ BBEOMBEHERYFE 25

Table 3. Production rate of S-lactamase in
organisms isolated from UTI in
the four diffesent hospitals

BA-Lactamase production rate (%)
Hoepital gram positive gram negative Total
strains strains

A 4/53 ( 7.5)  81/119(68.1)  85/172(49.4)
B 7/35 (20.0)  28/46 (60.9) 35/81 (43.2)
C 4/27 (14.8)  59/80 (73.8)  63/107(58.9)
D 4/20 (20.0)  28/80 (35.0) 32/100(32.0)
Total 19/135(14.1)  196/325(60.3) 215/468(46.7)

40 50 60 70

&, ZfE LT T8, 63%DIEAETH-
o W RENIR L DR R THB &, Pseudomonas
68, 2T -5 7 2= —HEENZLNTWS
A, W3, K2, T 1 CHERIL0%, TED
1 ki3 PCase, CEase WHDELMTH 7. S

Saecalis 6 #krh, CEase BEA: | Bk 47 4 BEH 4
L, HERKI266.7%TH >7-. E. coli 58, CEase
EEKEYED T4HIAER U (HAEB0%). S

marcescens (X2 ¥k, HRI1HTHok (HEK50
%)- 5%, CEase EEAEIOKF, H&6, XR3,

&1, PCase EEAB 3B, WK1, 1, &
E1ThHotle. TD5% CEase, PCase W HEAR
2B ENRENRTRERE LR L.

% 2=

—REIC, B RBERYEY & Y BRI LTS
BERYELHELE, FRTHEANCHEO D254

80 9% 100

$lactamase production

Nou plactamase production [N

Fig. 2. Production rate of B-lactamase in strains isolated from urine
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Table 4. Sensitivity tests of Sulperazone to the representative organisms isolated from urine

(+) (++) (+++)

(=)

Sensitivity

PCase+ B-

No. of

LCase strains PCase CEase CEase LCase

PCase+ 8-
CEase

No. of

PCase+ 8-
strains PCase CEase CEase LCase sirains PCase CEase CEase LCase strains PCase CEase

No. of

8-

No. of PCase+

Isolated Organisms
S. epidermidis

10

10

11

Enterobacter cloacae

E. coli

13 29 10 32

70

Klebsiella pneumoniae

Pseudomonas aeruginosa

Serratia marcescens
TOTAL

10 20 10 20

28

5

5
18
39

WIRICE 34% 8% 19884

107 20 34 1 43

32

0
27

1
19

7
16 61

18 18 18
34 32 36

18
34

PCase;Penicillinase Production, CEase;Cephalosporinase Production, PCase +CEase;Penicillinase and Cephalosporinase Production, B—LCase; 8—lactamase Production
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Table 5. Overall clinical eflicacy of Sulperazone in complicated UTI
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Pyuria Cleared Decreased Unchanged | Efficacy on
Bacteriuria ol Bacteriuria
Eliminated 7 5 4 16(61.5%)
Suppressed 1 1( 3.8%)
Replaced 2 7 9(34.6%)
Unchanged -( )
Efficacy on Pyuria | 7 (26.9%) | 7 (26.9%) | 12(46.2%) 26(Case Total)
Excellent 7  (26.9%) | Overall Effectiveness rate
Moderate 12 (46.2%) 19/26 (73.1%)
Poor 7 (26.9%)
0 10 20 40 50 60 70 80 90 100(%)
r T v T T T T T Y Strains
S. spidermidis (45)
Entero. cloacas amn
E. Coli (75)
K. pneumonise (18)
P. ssruginosa (45)
(30)

S. marcescens

(+#4+) (+)
Fig. 3.
isolated from urine
5. HBANOLL, 75 2BHEO f-7r72~—&

EEFEIS Kb on, BREE LTOFHEE
BERE>TBH0T, SEHREROVHHTHSS.
HWECOWTIL, 75 ABHECHT 3 HEE Y-
TEET, 775 AEHERED f-F 752~ —YE
AR THHENNRINTW50T, 77 405
WD 77 ARHEE CTRIEVGCHEANZ + 7 440
BohsBgrds. CoBBEOREE LT, HEA
ANRG Yy (27 3 RFSVvHANA T 2 L), &
OflA o 7 2vsy (7EF2Y)v+2777 VD
BBy, TTCREERTORBRENRELDLR T
55,6,

T, HRALSAALRT v v OBKSEYE 2 T
2B &, WAERGESL UTI BRI OV TR

(+) (=)

Distribution of sensitivity of Sulperazone to the representative organisms

RO OEBRET EHEVEDLLIVWBET, A%
RIB. 1% ThH-Tch, GTEEOHREILEI, LK
KTHh-7 (Table 9). Zhit Pseudomonas & S.
marcescens DHFER (THTh50%) BEBH Tz &
BB U EV 2D, Pseudomonas DHEERIT L
Fo THBEOBEYRD L, 43~100 B2 Hi L,
BBADOIZIRLPLEHE T EbSHEEARE W2t (Ta-
ble 10). LU, Fig. 4 dRLIcZT LKL, in vitro
G Pseudomonas XD ANLRT Vv DRSEHEL
W R TH - Toh’, BHEMERBRRYEE &\ 5 &bt
b in vivo TORBULTH »>7eDr ity
A5 7 vOEWERC o WTit, TFHl, GOT,
GPT k5, %5, BELEN bR TERLR, Fu
HEHITIZ GOT, GPT LH% | flCBdicn T
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Table 6. Overall clinical efficacy of Sulperazone classified by
type of infection
UTI group NO.of cases Excellent Moderate Poor
Monomicrobial Infection
1st gr
(Indwellma catheter) 9 1 5 3
Znd gro 1 1
(Post pro:htectomy)
3rd group
(Un»rUTD 3 1 1 1
(Lower UTl) 9 4 5
6 12 4
Sub Total 2 (27.3%) (54.5%) (18.2%)
Polymicrobial Infection
5 th group 2 1
(Indwelling catheter)
6 th gro
(No mdwellmg catheter) z 1 1
1 2
Sub Total 4 (25.0%) (50.0%)
TOTAL 2% 7 12 ?
(26.9%) (46.2%) (26.9%)
Table 7. Docter’s evaluation of clinical efficacy of Sulperazone
UTI group NO.of cases Excellent Moderate Miid Poor
Monomicrobial Infection
1 st group
(Indwellmg catheter) 9 6 2
2nd group
(Pout prostatectomy) 1 1
oo o 3 1 1 1
4 th group
(Lower UTD) 9 4 4 1 1
5 12 3 2
Sub Total 22 (22.7%) (54.5%) (13.6%) ( 9.1%)
Polymicrobial Infection
5 th group 2
(Indwelhng catheter) 2
(No indwelling catheter) 2 1 !
1 1 2
Sub Total 4 (25.0%) (25.0%)  (50.0%)
6 12 4 4
TOTAL 2 (23.1%) (46.2%) (15.4%) (15.4%)
EEILLORERIhith o1, RBRE 53 5 MR R 2 fhe e Lic.
” = % 1. RepSEER460ERD, 75 AR5, 7T

ZEETO4HEHZCRT, 5~7 A0 3 » Al
it B R RBYIERE O Rrp M E OB it L,
MEEOMEL Y f-F=p—%FVT §-527 2=
— YEAFEOBEYH . ik, f-57x8~<—+¥
MEATAOBEIAR, Ar~35 v voEMERE

LGPEEE 3250k T, B-T 7 2 < —YELEEILS T B
WEDBE, 7T MEHEO0% RS bR, 2k
G &46. 7% % i,

2. Bk B-5 7 2= —¥EEE L LT,
Pseudomonas aeruginosa, E. coli, Serratia marcescens

N5 AR SO EESD VL -5 7 2=
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Table 8. p-lactamase production in organisms isolated from urine of patients treated
with Sulperasone and bacteriological response

Drug A-Lactamase Bacteriological Response
Case No. of Respons Production Suppressed Unchanged Eradicated
No. Isolated Organisms Case -iveness PC.ase CE-ase Eradicated  Replaced Rate (%)
Gram Positive Strains

24 S. aureus 1 1 100.0
17 7S epidermidis 1 | 2 T (=) =y Ty

19 S. epidermidis 1 2 (=) (=) 1

26 S. epidermidis 1 1
gy T 0.0
"5 Strep. faecalis 1 1 =) T T

7  Strep. faecalis 1 3 (=) (+) 1

8 Strep. faecalis 1 3 (=) (-) 1

12  Strep. faecalis 1 2 (=) (=) 1

13  Strep. faecalis 1 2 (=) (=) 1

22 Strep. faecalis 1 2 (=) (=) 1

Sub Total 10 0/8 1/8 8/10 1/10 1/10 0/10 80.0
Gram Negative Strains

25 Enterobacter cloacae 1 1 0.0

6 E coli 7T 1 3 ) TTTE) T 1T

9 E. coli 1 3 (=) - 1

11 E coli 1 3 (=) (+) 1

15 E. coli 1 3 (=) (=) 1

21 E coli 1 3 1 )
S S T Y
723 Kiebsiella pneumoniae 1. 3 () Oy T T 00
"""" Pseudomonas aeruginosa 1 2 (=)  (+) 1 T

3 Pseudomonas aeruginosa 1 2 =) (+) 1

4 Pseudomonas aeruginosa 1 1 (+) (+) 1

10 Pseudomonas aeruginosa 1 2 (=) (+) 1

16 Pseudomonas aeruginosa 1 1 (-) (+) 1

20 Pseudomonas aeruginosa 1 1 (-) (+)
S OSSO NUSRNY J ST T 18
s
4 Brovidencia reftgen 1 TTETTIE) Sy I
"""" Serratia marcescens 1 1 (+)  (+) 1

9 Serratia marcescens 1 0 (-) (+) 1
TUTTTTTTTTSub Total 17 sps ens| /7 o/ w7 it 529

TOTAL 27 3/23 10/23 17/27 1/27 8/21 1/27 63.0
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~YEARBEOSE»bRENLbOL V2 Ele, 5
HERMAEIMES TIERIC -7 7 2= —v¥REL
THEEE LT, Acintobacter, Klebsiella, Citrobacter,
Enterobacter, M % species MiHiT Hhie.

3. B-3 7z~ —YEEREOE6HRICOWT
ARG VT HBENY AL L, 2L LT
T4B RPN B & o Y E. coli, Klebsiella, S.
epidermidis, Pseudomonas aeruginosa TILILEIIRIT
G, Entero. clacae, Serratia marcescens TXHEDER
{Tehoic.

4. BIHEMEREREYIE6BIE BRI LIc AL T/
vOBKRHRE LT, BRRS. 1%, HHEEHARGS

Table 9. Overall effectiveness rate/El_‘adiCatcd
rate of pB-lactamase production org-

anisms by Sulperazone: Literature
survey
Reporters  (Ref.No.) Overall effectiveness Eradicated
rate (%) rate (%)
Harada et al, ( 8) 72.0 83.0
QOkada et al, (9 79.0 70.0
Ohkawa et al, (10) 71.9 73.1
Akazawa et al, (11) 70.0 93.8
Yasukawa et al, (12) 78.0 84.0
Fugimura et al, (13) 68.2 81.7
Hayashi et al, (14) 71.9 73.0

Table 10. Eradication of Pseudomonas aeruginosa by
Sulperazone: Literature survey

Reporters  (Ref.No.) No. of eradicated strains/”  Eradicated

No. of isolated Pseudomonas rate (%)
Harada et al, (8) 4/5 100.0
Okada et al, (9) 1/2 50.0
Ohkawa et al, (10) 5/9 55.6
Akazawa et al, (11) 1/2 50.0
Yasukawa et al, (12) 1/1 100.0
Fugimura et al, (13) 7./10 70.0
Hayashi et al, (14) 3/17 43.0
Total 22,/36 61.1

% B ohic. in vive “Co Pseudomonas. Serratia @
HERRITZ TN Zh50% L RRERTH - 7.

5 AANT YV UoRWERRAL, MEFNER
7> B B CHAENE REE BB i U CARRh Il 384 &
Ezbhic.
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