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We carried out a randomized multi-center study comparing cefpirome (CPR)0.5¢g b.id. (Ig
group), 1.0g b.i.d. (2g group) and ceftazidime (CAZ) 1.0g b.i.d. (CAZ group) in the treatment
of complicated urinary tract infections. Patients who were over 16 years old and had underlying
urinary tract disease, with bacteriuria of more than 104 cells/ml or more and pyuria of more than
5 WBCs/hpf (x400) or more were randomly allocated to receive either 0.5 g of CPR, 1.0g of CPR or
1.0g of CAZ twice a day for 5 days by intravenous drip infusion. The overall clinical efficacy of
the treatment was evaluated by the criteria of the Japanese UTI Committee as excellent, moderate
or poor, on the basis of the changes in pyuria and bacteriuria.

A total of 530 patients were treated. Of these, 141 patients in the 1 g group, 136 in the 2 g
group, and 140 in the CAZ group were evaluable for clinical efficacy. No significant differences
in background characteristics were observed among the treatment groups.

The overall clinical efficacy rate of the 1 g group, the 2g group and the CAZ group was 80.1
%, 76.5% and 71.4%, respectively. The differences were not statistically significant. The overall
bacteriological eradication rate of the 1 g group, the 2g group and the CAZ group was 81.0%,
88.1% and 83.8%. The differences were not statistically significant either. Against the enterococcus
group, however, eradication rates were higher significantly in the 1 g and 2g groups than in the
CAZ group.

The incidence of adverse reactions was 2.2% in the 1g group, 0.6% in the 2 g group and 2.9%
in the CAZ group. Abnormal laboratory data after medication were observed in 10.8% of the 1
g group, 12.1% of the 2g group and 10.2% of the CAZ group, the difference not being statistically
significant. There were no serious untoward reactions to medication.

From the results obtained in this study, we consider that CPR is at least as useful as CAZ in
the treatment of complicated urinary tract infections.

(Acta Urol. Jpn. 37: 447-464, 1991)
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Table 1. Patients studied
Statistical
Patients Total CPR 1¢ CPR 2¢ CAZ 2¢ analysis
Total No.of cases 530 179 1m 174
No. of cases excluded 103 38 39 28
x* =5.152
P =0,2712
No, of drop out cases 10 2 2 [
No. of cases evaluated 417 141 138 140
for clinical efficacy
No. of cases evaluated 528 179 174 179
for adverse reaction
No. of cases evaluated 517 176 174 167
for lsboratory examination
No. of cases evaluated 423 143 138 14
for clinical value
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Table 2. Reasons for exclusion and drop out

Exclusion
No. of cases
Reason
CPR lg CPR 2¢ CAL 2¢

Disease out of Lhe object 1 0 0
Administration to the same patient 1 2 0
No urinalysis 3 4 4
Pyuria less than 5 cells/hpf 3 4 3
Bacteriuria less than 10 cells/ml ] 9 8
Fungal infection 12 16 9
No urine culture 1 0 0
Bacteria unidentified 0 1 0
Recent CAL administration 1 0 0
Uperation during the administration 5 3 4

Total 36 39 28
Drop out

No. of cases
Reason
CPR 1g CPR 2¢ CAL 2g
Incomplete administration(less than 7 2 2 5
vials)
No bacterial culture after administra- 0 0 1
tion
Total 2 2 6
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Table 3. Background characteristics

Characleristics No. of CPR 1g CPR 2¢ CAZ 2g | Statistical
cases analysis
Sex Male 334 116 101 17 x*=4.379
Female 83 25 35 23 P =0.112
Age 16~19 2 0 1 1
20~29 7 3 2 2
30~39 8 3 1 4
40~49 18 9 5 4 x*=10.814
50~59 59 23 19 17 P -0.701
60~69 83 24 25 3
70~79 162 55 51 56
80~ 78 24 32 22
Diagnosis | Pyelonephritis 106 3 38 33 x*=2.431
Cystitis 260 90 78 92 P =0.657
Post prostatectomy 51 16 20 15
Type of | Monomicrobial G 1 78 28 24 26
infection | infection G2 21 8 10 3
G3 43 13 17 13 x “=8. 026
G4 91 28 26 37 P =0. 626
Polymicrobial G5 84 3l 24 29
infection G86 100 33 35 32
Monomicroblal 233 i 77 79
infection x*=0.139
Polymicrobial 184 64 59 61 P =0.933
infection
Indwelling - 255 82 88 85 x *=1.267
catheter + 162 59 48 55 P =0.531
Conconmi tant - 348 116 114 118 x *=0.227
drug + 69 25 22 22 P =0.803
Subjective - 223 80 78 65 x?=4.219
symptoms + 194 61 58 5 P =0.121
Body 239C 26 6 10 10
temperature 38°C~ 39 10 15 14 x “=6. 604
37°C~ 63 18 21 24 P =0.580
<31C 288 106 90 92
Unknown 1 1 0 0
Pyuria +(5~9 WBCs/hpf) 20 6 5 9
+ (10~29 WBCs/hpf) 86 33 26 21 x?=5.214
+H 104 34 41 29 P =0.517
HHt 207 68 64 75
Bacteriuria 10 52 21 12 19
(cfu/ml) 10° 101 37 35 29 X =5, 053
10° 105 33 37 3 P =0, 752
107 150 46 50 54
10* 9 4 2 3
Severity of Severe 26 6 9 11 x +=2.537
infection Moderate 282 06 89 97 P =0. 638
Mild 109 39 38 32
1g BE17661, 2g #1746, CAZ FEI67Hhc >\ THR 1) ¥ER¥

Ut AR, ERERBER & &2k o Pl SiE 41 RS EHEY T o | g B1416, 2g BE1364,

i, EWERocosa i Lic6flkmat: 1 g #¥ CAZ B140MDERAETF LRI L% Table 3
14349, 2g #E13661, CAZ B 144D\ THRGET L CRLIES, WThOBETFioWTh 3 HMcERE
r. RS bhish ot

3. JBEWER B LGhio R Table 4 WiRLE L 512,
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Table 4. Organisms isolated from urine

Isolates CPR 1g CPR 2g CAL 2g Statistical

% [¢3] $9] analysis
S. aureus 9 (4.0 11 (5.0 12 (6.2
S.epidemmidis 8 (3.6) 9 (4D 7031
CNS 18(81 9 (40 15 ( 6.6)
GPB | E. faecalis 43 (19.3) 35 (16. 1) 45 (19.7)
E. faecium 8 (36 8(37 T(3D
Enterococcus spp. 2(0.9 3(1L4 4 (LD
Other 1(0.4) 2 (0.9 2(09
sub-total 89 (30.9) 77 (35.3) 92 (40.2)
E.coli 23 (10.3) 28 (12.8) 3 (14.9)
Citrobacter spp. 6(2M 11 (5.0 T(3D

Klebsiella spp. 11 (4.9 12 ( 5.5) B(5D ¥ 2=20. 766

Enterobacter spp. 8 (3.6 5(2.8) 10 (4.4 P=0. 999
S.marcescens 14 (6.3 15 ( 6.9) 9 (39
Proteus spp. 5(22) 5(23 4 (L
M.worgenii 4 (18 3(L4 5(22
GNB | Providencie spp. 2(09 4 (18 3(1.3
P.geruginosa 3 (16. 1) 33 (1s.1) 28 (12.2)
Pseudomonas spp. 2(0.9 4 (L8 1(0.4)
X.maltophilia 3(1LY¥ 3(L4 4 (L7
Acinetobacter spp. 8 (3.6 4(18 6 (26)
Alcaligenes spp. 5(22) 4(18 5(22)
Flavobacterium spp. 3(LY) 5(23) 5(22)
NFGNR 2(09 4(18 3(13)
Others 2(0.9) 1(0.5) 1004
sub-total 134 (60. 1) 141 (84.7) 187 (59.8)
Total 223 (100 ) 218 (100 ) 229 (100 )

GPB: Gram-positive bacteria, GNB: Gram-negative bacteria, CNS: coagulase-negative
Staphylococcus, NFGNR: glucose non-fermenting gram-negative rods

100

Statistical
analysis

A:B:C  H=1.607 P=0.448
D:E:F  H=1.249 P=0.535

Cumulative percent (X)

A: B: —A— C:
D: see@een E: sundhose Fo osfflere

|

<0.025 0.10 0. 39 1.56 6.25
MIC (ug/ml)
Fig. 2. Distribution of sensitivity of isolates from each group to CPR and CAZ
Inoculum size: 10% cfu/ml. MIGCs of CPR for isolates from the 1 g group
(O), the 2g group (A), the CAZ group ([J) and MICs of CAZ for
isolates from the 1 g group (@), the 2g group (A), the CAZ group (H).

| | l I I 1 I O

25 100 400  >400

M EEEIRD BT, 3L bz E. faeca- {3 P. aeruginosa, E. coli, CAZ B¥Tix E. coli,
lis DHHREIRbEL, 2T lg # 2g HT P. aeruginosa DINEICSHESREDL S - 1.
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Table 5. B-lactamase production
Treatment B-lactamase (+)
group B-lactamase (—) |Statistical analysis
High » Low » None *
CPR 1g 69 (31.8%) 31 (14.3%) 117 (53.9%)
x 2=2. 951
CPR 2 66 (3. 1%) 42 (19.8%) 104 (49.1%) P =0. 568
CAZ 2% 70 (31.8%) 33 (15.0%) 117 (53.2%)
a): p-lactamase activity was measured with by nitrocefin and
acidometry disks. Isolates that showed positive on both disks
were assigned to high p-lactamase activity (high), isolates that
showed positive on either disk were assigned to low -
lactamase activity (low), and isolates that were negative on
both disks were assigned non-activity (none).
100
80
=
T 6
o
g
s B-lactamsse Drug Statistical MICoo NICss
z 10 activity amalysis
< High CPR  H=17.831 0.78 25
CAZ  P<0. 0001 6.25 50
Low CPR  H=0. 286 1.56 50
20 CAL  P=0.503 313 125
None CPR  H=37. 243 6.25 50
CAZ  P<0. 0001 25  >400
0 | ] ] | ] ] 1l 1 )
=<0.025 0.10 0.39 25 100 400 >400

1.56 6. 25
MIC (zg/ml)

Fig. 3. Defference in sensitivity distribution of isolates to CPR and YCAZ according to $-
lactamase activity

Inoculum size: 106cfu/ml.
acidometry disks.

B-lactamase activity was measured with nitrocefin and
Isolates that showed positive on both disks were assigned to high

B-lactamase activity (high), isolates that showed positive on either disk were assigned
to low fB-lactamase activity (low), and isolates that were negative on both disks were
assigned non-activity (none). MICs of CPR against isolates with high (O), low
(A), non ([JJ) and MICs of CAZ against solates with high (@), low (A), none ().
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Table 6. Overall clinical efficacy
Pyuria Effect on
Cleared |Decreased |Unchanged | bacteriuria
Bacteriuria group
CPR lg 39 29 k' 102 (72.3)
Eliminated CPR 2¢ 39 14 33 86 (63.2)
CAZ 2¢ 43 22 22 87 (62.1)
CPR 1g 3 0 2 5 (3.5
Decreased CPR 2g 0 0 1 1¢(07
(AL 2¢ 2 0 1 3(2D
CPR 1g 4 2 9 15 (10.6)
Replaced CPR 2g 8 9 9 26 (19.1)
CAL 2 8 2 11 21 (15.0)
CPR lg 4 3 12 19 (139
Unchanged CPR 2 3 9 1 23 (16.9)
CAL 2 7 5 17 29 (20.7)
Effect on CPR 1g |50 (35.5) |34 (24.1) |57 (40.4) 141
Pyuria CPR 2g |50 (36.8) {32 (23.5) |54 (39.7) 136
CAZ 2g |60 (42.9) {29 (20.7) |51 (36.4) 140
CPR 1g (39 (27.7)
Excellent CPR 2g | 39 (28.7) |Overall efficacy rate (%)
CAZ 2g 143 (30.7) 1g 113/141 (80.1% H =0.366
2g 104/136 (76.5%) P =0.833
CPR 1g | 74 (52.5) CAZ  100/140 (71.4%)
Moderate CPR 2g | 65 (47.8)
CAZ 2g | 57 (40.7) |Effect on pyuria H=1. 333, P=0.514
Effect on bacteriuria : H=4.302, P=0.116
CPR 1g |28 (19.9)
Poor CPR 2g | 32 (23.5)
CAZ 2g | 40 (28.6)

B EFRANCERL MIC BHIE S h etk X
Ot B-lactamase EAREFID £IEFexh+5 MIC 4
fi% Fig. 3 iR L1z 2&fkicx L CPR o MIC
At CAZ o MIC 55 X v AR AR -
TH D, BhicHEhx s L (P<0.0001). ¥ 71,
B-lactamase BEABER TIX EEA JREAMRTK
L, CPR i CAZ I v ARCERIHEILR L
(P<0.0001).

4. BEIRZHE

1) HRAEBRKHR

UTI FHli#c X b HE LR ABEBRHRI
Table 6 R LA X D, | g BETIRER396 (27.7
%), B4 (52.5% ), %286 (19.9% )T, FHH)
LA R A ERI80. 1%, 28 B TIXEL39
Bl (28.7%), Hxh656I (47.8%), Mxh3241 (23.5
%) T, BHHRIL116.5%, CAZ B TILEH436]
(30.7%), H%h516 (40.7%), Mm4H40Hl (28.6%)
T, BRI 4B T hH -1, “hd 3 HEOKRAE
KB AELIRD Ohchwlc. Rk, MER
TR 5 RS L OBRC T 5 R b 3 HibcH
BEITD LR T, X Table 7 iRLk
Lo e AR R A FEBRER, B - K

WG AIR L0 7 — 7 VEBBREINC LR LT hs,
3 M- HEEIRD b ek » 7.

lg I¥e CAZ BB LU 2¢g BEL CAZ FoRE
te#Es Table 8 iR L7 1g B (P=0.0001), 2
g B (P=0.0020) & diz CAZ FFLRI%SH LT
N EDOBBTH - 7.

2) R L5 ERSER

FHRER X AEEMRIL Table 9 WRLE X 51,
BHRRix g #78.7%, 2g #75.7%, CAZ F717.1
% &, 3ERCAREIRDONIh T EED
R FEMBEL Table 10 TR LAX 5 1 g B,
2g WL bic CAZ BHERIZOBETH - 7.
5. MIEFARIZIR

1) SrEERAIE AR

SEEEANOMBEFRIZN R L Table 11 R L X 5
w, E0OBEELIY g 787.0%, 2g B88.1%,
CAZ %%83.8% & 3 B BEEIRD LR ih o T,
Fi, 77 AR oW g $88.8%, 2g T
89.6%, CAZ P475.0% DHEEMAERTH Y 3 W H
BEMNZD LN (P=0012), 1g# (P=0.017) kX
O 2g B (P=0015) oEHEFIL CAZ Bkl

Bre@Eh e, o7 2BEEI I CAZ o
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Table 7. Overall clinical efficacy by type of infection
Treat- [ No. of cases Overall Statistical
Group ment | (% of total) | Excellent | Moderate Poor effectiveness |analysis
group rate(%)
CPR I1g| 28 (19.9) 7 16 5 821 H =2.168
G1 |CPR2g( 24 (17.6) 6 12 6 75.0 P =0.338
CAL 25| 26 (18.6) 3 15 8 69.2
CPR 1g 8 (57 0 8 0 100 H =1.630
G2 [CPR2g{ 10(T7.4) 0 9 1 90.0 P =0.443
Monomicrobial CAL 2g 3(an 1 0 2 33.3
irfection
CPR1g| 13{9.2) 3 7 3 76.9 H =373
63 |CPR2g| 17 (12.5) 7 7 3 824 P =0.154
CAZ 2| 13(9.3) 7 6 0 100
CPR 1g| 28 (19.9) 19 6 3 89.3 H =2.500
G4 |CPR2g] 26 (19.1) 13 11 2 923 P =0.287
CAZ 2g| 37 (26.4) 18 12 7 8l.1
CPR lg| 77 (54.6) 2 37 n 85.7 H =0.435
sub-total CPR 28 | 77 (56.6) 26 39 12 84.4 P =0.804
CAL 2g | 179 (56.4) 2 3 17 78.5
CPR 1g| 31 (22.0) 2 18 1 64.5 H =1.383
G5 |CPR2g| 24 (17.6) 3 9 2 50.0 P =0.501
Polymicrobial CAL 2| 29 (20.7) 3 10 16 48
infection
CPR lg| 33 (23.4) 8 19 6 8.8 H =0.218
G6 |CPR2g| 35 (5.7 10 17 8 .1 P =0.897
CAZ g| 32 (2.9 1 14 7 781
CPR lg| 64 (45.4) 10 37 17 73.4 H =0.174
sub-total CPR 26 59 (43.4) 13 2% 20 66. 1 P =0.917
CAZ 25| 61 (43.6) 14 % 23 62.3
CPR 1g | 141 (100 ) 39 74 28 80.1 K =0. 366
Total CPR 2g | 136 (100 ) 39 65 32 76.5 P =0.833
CAZ 2g | 140 (100 ) 43 40 71.4
CPR 1g | 59 (41.8) 9 16 72.9 H =293
Indwelling catheter | CPR 2g | 48 (35.3) 9 21 18 62.5 P =0.231
CAZ 2g| 55 (39.3) 6 A 56.4
CPR lg | 82 (58.2) 30 40 12 85. 4 H =0.564
No Indwelling CPR 28| 88 (64.7) 30 4 14 84.1 P =0.754
catheter CAZ 2¢| 85 (60.7) k1 2 16 81.2

HIE/VERECH D Enterococcus BN G Eh b
¥, Enterococcus BfXER< & 1g #86.1%, 2g B
100%, CAZ $£94.4% L ich 3 M BEZLTD
Bhieh otz. —F, Enterococcus Bt LTit |
g $490.6%, 2g 7482.6%, CAZ B 625%°T, lg
B (P=0.001), 2g B (P=0.025) \»h i CAZ B
CHLULEBCENL T, 7 I ABRERERDOWT
3 lg 785.8%, 2g 87.2%, CAZ 89.8%Th
h, BEEIRDORAr -1, Xbic, BRI HR
bE, 3WHECHEENED LN E. faccalis TiL
lg Bz (P=0.001), E. faecium % 2¢g B (P=
0.019) DEMLRH, CAZ FL LB L THEECEN

T, ZOMOBERE RSV 3 HFcERERERR
Ddbhhishot.

SX¥w, RO B-lactamase EABEICHRE L
ToMIESEROR R % Table 12 R Licd, 3#W-Th
DHEHAERY p-lactamase EEOHEIZD b
Mot

2) MIC & HBEH&ER

B 5HHID MIC & JIEFRZR & DRIR%E Table
13RLi. MIC ik 4 5EIL, BEHKBY LB
ThE, 77 ABHERCKTS 50 pg/ml LTOE
e, SBEVThL80% M EoENAEYRL,
100 xg/ml Bl EOEKRICH LTk 1g #66.7%, 2¢g
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Table 8. Equivalence of clinical efficacy

Treatment group No. of Excellent Poor Efficacy Statistical analysis”
cases +Moderate rate (%) (90X conf. int. ")
CPR 1g 141 113 28 80.1 x? = 13.893
P = 0.0001
CAL 2¢ 140 100 40 7. 4 (0. 3~17.1%)
CPR 2¢ VS, CAZ 2¢
Treatment group No. of Excellent Poor Efficacy Statistical analysis®
cases +Moderate rate (%) (90% conf. int."*)
CPR 2¢ 136 104 32 76.5 x* = 8302
P = 0.0020
CAL 2g 140 100 40 T1.4 (-3.6~13.7%)
*: Dunnett-Gent method 4=10%, **: 90% confidence interval
Table 9. Clinical efficacy by doctors in charge
Treat- No. of Clinical efficacy Efficacy | Statistical
ment cases rate analysis
group Excellent Good Falr Poor (%)
CPR 1g 141 56 55 16 14 78.7 %
H= 0.519
CPR 28 136 48 54 18 14 75.7 % P= 0.771
CAT 2¢ 140 51 57 18 14 7.1 %

Table 10. Equivalence

CPR 1g vs. CAZ 2¢

of clinical efficacy (judged by

doctors in charge)

Treatment group No. of Excellent +good | Fair+ Poor Efficacy Statistical analysis®
cases rate (%) (90X conf. int. **)
CPR 1g 141 111 30 78.7 x* =572
P =0.0084
CAL 2¢ 140 108 .1 (-6.6~9.7%)
CPR 2g vs. CAZ 2¢
Treatment group No. of Excellent+good | Fairt Poor Efficacy Statistical analysis®
cases rate (%) (90X conf. int. **)
CPR 2g 138 103 33 75.7 x' =292
P = 0.0437
CAL 2¢ 140 108 32 .1 (-9.8~7.0%)
* .

: Dunnett-Gent method 4=10%,

**: 90% confidence interval

782.4%, CAZ Ff66. 1% DHEEKETH-1c. i/

7 LEWEBICOWVWTY,

EAET L.

6.25 pg/ml LI OHEBIC
L, SEEVTHhL80F L LOEHEEARERL, 125
~50 pg/ml OERRICH LTIE 1 g §$78.3%, 28 #F
79.29%, CAZ #76.9%, 100 pg/ml Ll EOHEHKE T
LTk \g B57. 1%, 2¢ B64.7%, CAZ #69.2%
Thbh, 3L b MIC ENEL KB ORETIHE

6

3) BEHRHER

BEHMBERI Table 14 KRLEX > lg B
3, 296 (20. 6% ) A HETS3EE, 2 g BEE, 4361 (1.6
%) hE80KE, CAZ B3, 4001 (28.6%) M bt
B3RO IS Nt IR GHIMBER R T FEFID
i3 3 B BRI b - 1o

. Rebt
1) BAEER
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Table 11. Bacteriological response

CPR 1g CPR 2g CAZ 2 Statistical
Isolates - amalysis
No. of Eradicated | Persisted | No.of Eradicsted | Persisted | No.of Eradicated | Persisted
strains %) stralns *) strains [¢1]
S. aureus ] 7 (17.8) 2 i1 11 (100 } 0 12 10 (83.3) 2 X *=2.540. P=0. 281
S. epideraidis 8 8 (100 ) 0 9 9 (100 ) 0 7 7 (100 ) 0 -
CNS 18 15 (83.3) 3 9 9 (100 ) 0 15 15 (100 ) 0 x =4, 308, P=0. 116
GPB | E. faecalis 42 4] (95.3) 2 35 29 (82.9) § 45 30 (66.7) 15 x *=11. 977, P=0. 003
E. faeciua 8 5 (62.5) 3 8 8 (75.0) 2 7 1(14.3) 6 x =6, 039, P=0. 049
Enterococcus spp. 2 2 (100 ) [ 3 3 (100 ) 0 4 4 (100 ) 0 -
Others 1 1 (100 ) 0 2 2 (100 ) 0 2 2 (100 ) 0 -
sub-total 89 0 (88.8) 10 ki 69 (89.6) 8 92 68 (75.0) 2 X 2=8. 898, P=0. 012
E.coli 23 23 (100 ) 0 2 28 (100 ) 0 3 33 (100 ) 0 -
Citvobacter spp. ] 6 (100 ) 0 11 11 (100 } 0- 7 7 (100 ) 0 -
Klebsiella spp. 11 11 (100 ) 0 12 11 (8L 7) 1 13 13 (100 ) 0 x *=2. 057, P=0. 358
Enterobacter spp. 8 8 (100 ) 0 S (100 } 0 10 10 (100 } 0 -
S.marcescens 14 11 (78.6) 3 15 12 (80.0) 3 9 5 (55.6) 4 X =2, 006, P=0. 367
Proteus spp. S (80.0) 1 S 5 (100 ) 0 4 4 (100 ) 0 x *=1.938, P=0. 379
M.morganii 4 4 (100 ) 0 3 3 (100 ) 0 ] 5 (100 ) 0 -
GNB | Providencia spp. 2 2 (100 ) 0 4 4 (100 ) 0 3 3 (100 ) 0 -
P. aevuginosa 36 24 (66.7) 12 3 24 (127) 9 28 23 (821) 5 x*=1. 828, P=0. 381
Pseudomonas spp. 2 2 (100 0 4 4 (100 ) 0 1 1 (100 ) 0 -
X.maltophilia 3 2 (66.7) 1 3 2 (66.7) 1 4 3 (15.0) 1 x =0. 079, P=0. 961
Acinetobacter spp. 8 8 (100 ) 0 4 2 (50.0) 2 6 5 (83.3) 1 x *=4. 800, P=0. 091
Alcaligenes spp. 5 5 (100 ) [3 4 4 (100 ) 0 5 5 (100 ) 0 -
Flavobacterium spp 3 1(33.3) 2 5 3 (60.0) 2 5 3 (60.0) 2 x *=0. 660. P=0. 719
NFGNR 2 2 (100 ) 0 4 4 (100 ) 0 3 2 (66.7) 1 x *=2.250, P=0. 325
Others 2 2 (100 ) 0 1 1 (100 ) 0 1 1 (100 ) 0 -
sub-totai 134 (115 (85.8) 19 141 123 (87.2) 18 137 | 123 (80.8) 14 x *=1.009, P=0. 604
Total 223 | 194 (87.0) 29 218 | 192 (88.1) 2% 229 | 192 (83.8) 37 x?=1. 836, P<0. 309
GPB other than EMETOCICEIS] 35 | 31 (86.1) 5 31 | 31(100) 0 % |34 @0 2 | x*5.200.P0.014
enterococcus group 33 48 (90.6) ] % 38 (82.6) 8 56 35 (62.5) 21 x =13, 314, P=0. 001
E. faecalis E. faecium enterococcus group GPB
(x*=11.877. P=0.003) (x*=6.039, P=0.049) (x*=13.314, P=0.001) (x*=8.898, P=0.012)
CPR 1 CPR 2g CPR g CPR 2¢ CPR 1g CPR 2¢ CPR g CPR 2¢
CAZ 2g | x?=11.606 | x*=2.666 CAZ 2g | x*=3.616 | x*=5.529 CAZ 2g | x?*=11.804 | x*<5.019 CAZ 2g | x*=5.T49 | x*<5.974
P=0. 001 P=0. 103 P=0. 057 P=0.019 P=0. 001 P=0. 025 P=0.017 P=0. 015
Table 12. Bacteriological response and f-lactamase activity of isolates
B-lactamase CPR 1g CPR 2g CAZ 2¢ Statistical
Actlvity ) x) ) analysis
High ¥ 55/69 58/86 60/70 x *=1.850
(18.7) (87.9) (85.7) P=0. 396
Low ' 21/31 34/42 30/33 x*=1.564
(87.1) (81.0) (90, 9) P=0. 457
None *’ 106/117 94/104 96/117 X *=5. 018
(90. 6) (90. 4) (82.1) P=0. 081
Statlstical X *=4, 451 x*=2.476 x *=1, 653
analysis P=0. 108 P=0. 290 P=0. 438

a): B-lactamase activity was measured with nitrocefin and acidometry disks.
Isolates that showed positive on both disks were assigned to high 8-lactamase
activity (high), isolates that showed positive on either disk were assigned to
low B-lactamase activity (low), and isolates that were negative on both disks
were assigned non-activity (none).

BREFERIO 5 BHIAHERRGHENR L 1g BE179 2g B160 (0.6%), CAZ BS54 (2.9%) = h b
B, 2g #1740, CAZ FEIT3BITH -7, BHEEFEIR N, BRBEOWT 3 HHICAEEZITD ORI
1 Table 15 @R L k51, lg B4 (2.2%), oo Ele, ZTDBRBEAENT vAF —his LOYHILE
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Table 13. Relation between MIC and bacteriological response
Treat- Range of MIC (ug/mf) sub- Not Total
Isolates ment total | done
group =0.39 0.78 ~6.25 12.5 ~50 =100
GPB CPR 1g| 10/12(83.3%) 21/23(91. 3%) 37/39(94. 9%) 8/12(86. T%) 76/86 3/3 79/89
sub-total CPR 2g 9/9 (100%) 18/18(100%) 26/31(83. 9%) 14/17(82. 4%) 67/15 2/2 69/77
CAL 2% - 11/12(91. %) 19/21(90. 5%) 37/56(66. 1%) 67/89 2/3 69/92
GNB CPR 1g 50/51(98. 0%) 32/36(88. 9%) 18/23(78. 3%) 12/21(57. 1%) 112/131 3/3 115/134
sub-total CPR 2g | 55/55(100%) 40/47(85. 1%) 13/18(72. 2%) 11/17(64. 7%) 119/137 | 4/4 | 123/141
CALZ 2g | 58/59(98.3%) 42/46(91. 3%) 10/13(76. 9%) 9/13(69. 2%) 119/131 | 4/6 |123/137
CPR lg 60/63(95. 2%) 53/59(89. 8%) 55/62(88. T%) 20/33(60. 6%) 188/217 6/6 194/223
Total CPR 2g | 64/64(100%) 58/65(89. 2%) 39/49(79. 6%) 25/34(73. 5%) 186/212 | 6/6 | 192/218
(AL 2g 58/59(98. 3%) 53/58(91. 4%) 29/34(85. 3%) 46/69(66. %) 186/220 6/9 192/229
GPB: Gram-positive bacteria GNB: Gram-negative bacteria
Table 14. Strains appearing after treatment
Isolates CPR 1g CPR 2g CAZ 2¢
S. aureus 0 0 2 3.2
S. epidernidis 2 38 0 2 32
CNS 3 (5.7 1 (13 3 @y
GPC E. faecalis 1 1.9 1 (1.3 4 (6.3)
E. faecium 8 (15. 1) 19 (23.8) 16 (25.4)
Enterococcus spp. 1 1.9 0 3 4.8
sub-total 15 (28.3) 2] (26.3) 30 (47.6)
Citrobacter spp. (1] 0 2 3.2
S.marcescens 0 z2 (2.9 1 (L6
P. aeruginosa 1 (L9 5 (6.3 6 (9.5
Pseudomonas spp. 3 6.1 4 (5.0 1 (.6
GNB X.maltophilia 3 6.7 6 (1.5 1 (1.6
Acinetobacter spp. 0 2 (2.5 0
Alcaligenes spp. 6 (11.3) 8 (10.0) 1 .6
Flavobacterium spp. 5 (9.4) 4 (5.0) 5 (1.9)
NFGNR 1 19 3 Q8 | N )]
sub-total 19 (35.8) 34 (42.5) 18 (28.6)
Fungi 19 (35.8) 25 (31.3) 15 (23.8)
Total 53(100) 80(100) 63(100)
Patients with strains 29/141 43/136 40/140
appearing after treatment (20. 6%) (31, 6%) (28. 6%)
Statistical analysis x?=4.618 P =0.099
GPB: Gram-positive bacteria GNB: Gram-negative bacteria
CNS: coagulase-negative Staphylococcus NFGNR: glucose
non-fermenting Gram-negative rods
Table 15. Adverse reaction
Trealmenl Type of Appear- Severity Relation to | Incidesce | Statistical
grovp Sex Age adverse Ing Aduinistratioa of the treat- ) analysis
reaclion date symptoms ment
M 65 Anurla Ist day | Disconlinued 3+ Possible
CPR 1g M 27 Drug eruptlon 2nd day | Discontinuved 2+ Definite 4/179
M 66 VomltIng Ist day | Discontinued 3+ Probable (2.2)
F 79 Diarrhea 3rd day | Continwed 2+ Probable
CPR 2g F 57 Ttching Ist day | Continued t Definite 1/174
(0.6) x"' =2.856
P =0.265
F 79 Eruption 1st day | DPiscontinuved 3+ Definite
F 56 Nausea ist day | Discontinued 3+ Definite
Voal ling 2nd day 3+ Definite
Urticaria 2nd day 3t Definite 5/173
CAZ 2¢ Anorexia 2nd day 3+ Definite (2.9)
M 71 Itching Ist day | Discontinued 2+ Defintte
Eruptlion Ist day 2t Defintte
F 76 Eroption 3rd day | Disconlinued 3+ Probable
M 66 Cold sweat ist day | Discontinved 2+ befinite
General faligwe | Ist day + Definite
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Table 16. Cases with deterioration in labora-
tory test results

Items CPR 1g CPR 2g CAZ 2¢

RBC 1 2 1
Hib 1 2 1
Ht 1 3 1
WBC (decreased) 2
WBC(increased) 1 1
Eosinophile 4 2 4
Stab neutrophile 1
Lymphocyte 1
Monocyte 1 1
PLT 1
60T 4 8 8
GPT 9 10 7
Al-p 4 4 I
7 -GTP 3 2 2
LAP 3 2
Total Bilirubin 1 1
Direct Bilirubin I
Creatinine 2 2
BUN 1 3
Urinary Protein 1
Urinary RBC 1
Urinary Cast 1
Direct Coomb’s test 1

Total 38 47 29
Total No. of patients 176 174 167
evaluated
No. of patients with

abnormal laboratory | 19(10.8%) | 21(12.1%) | 17(10.2%)
test results
Statistical analysis x*=0.324 P =0.850

*: follow-up data, Eosino: eosinophile, Mono:
monocyte, Stab: stab neutrophile, Lymp: lym-
phocyte D-Bil: direct bilirubin, T-Bil: total
bilirubin, U-protein: urinary protein U-RBC:
urinary RBC, U-Casts: urinary cast

ROFERTH D, BELMEI NI 205 & TXT
DEFIC I THREF BT RN ML L, Bk
LIPS e o

2) BRBEERY
FRRBREMED BE X Table I6ImRLic L o1, lg
#1961 (10.8%), 2g P21 (12.1%), CAZ #17
Bl (10.2%) i bh, BHRREOWT 3 B EE
ZRRDONIch ot 3HAThE r5 v A7 § 7
— YR LOFMRORENEETH D, BLAEINR
’E'ﬁ“i@ﬁ'@%ot.
DEoBsemz, o3 E o RERBIENEE
TERVEAERS & CERREED R4 D o
Bl BIERES, Eh Lt BIfERIERBES & L,
BIfF IR RBUESIOHE (BIRRIERBER) wowT

CPR & CAZ OFEHBEXIT»7c. Table 17 ©
ALk b, EROBWERAIERERIL 1 g #487.7%
(157/179), 2g #£87.4% (152/174), CAZ £87.3%
(151/173) TH b, lg #, 2g HLbic CAZ FL
FAEDOELETH T

7. BRk

B L REMS L HE L CEBESNHUE LEEH
DKL | g BE14361, 2 g BE13661, CAZ BE1444
ZOWT bRt Fig. 4 KR L X 5 HR %D
B BT 3 HHCABEZIED bk o .

% Z

W, 77 AR UTHEN R, #
BAXZ P AR IRV S E=HA L7 = A
REHEF R~ LRI A T, Lhl, £To—
HTr s 2GR XU8EE 7 5 ABREEEOSEE
EnERL, %7 f-lactamase BEA:THMEEIRE L BN
LTETHS. ZoRLRRATRIWT Y 5 AR
MHEEME (S. aureus, P. aeruginosa &%) ©©
ETRACHEAR 7 bV EHBENEBL, &8 5
lactamase I3 LC &b THETH D AFNT, Hk
HRBEREBEO R RV E TELRF L E2 >
ha. SEbIEIEAFIO EHEN: R REREC 13
LA, REEYRET B, BERKRYYE
DEFCIESERIR, TOoEER LOREKOT
WML IR T 5 CAZ RXBEL LT HERRY
Ef L.

1. HECoWT

BHIEFIRA BIR 7o SRS EE © 5 B MIC
PRIE S NICC4IRIC AT % CPR & CAZ o MIC
BT 5 & CPR i3 CAZ X ASCER-HE
NamLic. SH, SHEEHI L, MM RS
EOEMEAETHS 5EME (S. aureus, E. faeca-
lis, E. coli, S. marcescens, P. aeruginosa) &%f
T% MIC 444 Table 18 R Licas, MICg, T
H#3 % & S. aureus, E. faecalis, E. coli &xfL
Tk CPR 1 CAZ L) 4~8El HEM[ETH b
S. marcescens {Zx} LTk CPR % CAZ RERE,
P. aeruginosa {z%f LC CPR {t CAZ X b 4%
EThote. —J, LEOKRIEBELEREES
REY IR WTHE X h o WREBEHEIR © Z8E o
R - S L OV WRBFEIR TEBEL R B EED
CPR & CAZ i 5B L 3ERKETHY, K
R B0 5 FEEEOBEMES LU0 CPR & CAZ &
R 5 RSB b D TH B LEX i

B-lactamase FHEARKS X OMEE A N TS
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Table 17. Equivalence of safety
CPR 1g vs. (AL 2g
Treatment group No. of Side effect Safety Stalistical analysis®
cases - rate (%) (90% conf. int. ")
- +
CPR 1g 179 157 22 87.7 x*® =10.352
P = 0.0006
CAZ 2¢ 173 151 22 87.3 (-5.4~6.2%)
CPR 2g vs. CAZ 2g
Treatment group No. of Side effect Safety Statistical amalysis®
cases rate (%) (90% conf. int. *")
- +
CPR 2¢ 174 152 22 87.4 x?=9253
P =0.0012
CAL 28 173 151 22 87.3 (-5. 8~5. 9%)

*: Dunnett-Gent method 4=10%, **: 90% confidence interval

100 ¢
80
S
‘:E: 60 |
a No. of Statistical
3 Treatment cases  analysis
= a0
S CPR 1g —O— 143
= H=0. 669
et CPR 2g ==[J=- 136 P=0. 716
20 CAZ 2g =—=-A- 144
0 | | i i | | ] | J
100-90 89-80 79-70 69-60 59-50 49-40 39-30 29-20 19-10 9-0

alogue scale(mm)

Fig. 4. Clinical value by doctors in charge

CPR & CAZ » MIC Zy#i%k %% &, CPR % o E ARSI R

MICs T CAZ X Y{EfETH Y, WHiCEEEKTH
L CPR & CAZ i LAHEIEh, &KiH B-lac-
tamase X LEETH D Z ERBI i, Fi,

I OVWT S CPR 13 CAZ i LEBE
e, ThikdEEE RO K5 A Enterococ-
cus FHTH Y, AWEEHT HEHD MIC DEIFF
PR OWTR IS b EZEL bR o
BRI CPR ZMBEVGCIEAN 7 b v & VGHLE
NEBFL, ToHEEN B-lactamase (1B E%
FY, SMHRBEERYSEC RO B/ VWEHTH B

2. BRHRC T

SRR ICREEERRO BT L5 FEHE
KETIE CPR 3 CAZ L% L3 Thil LD
B TH -, FIKBRERY, BME - EREE
RRABHB LS T — T LVGBEEIN TR EE
HRBHRT, CPR 13 CAZ LRBOBEXAETS
LEZ N MEFODEE, 1 g 7#87.0%, 28 B
88.1%, CAZ B83.8% L\ Th &\ EMLKIE
bhic. 2¥E, 77 L1BHEECOWTAHESLE CPR
2 CAZ Clt LEBCER T, —F, 754K
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Table 18. Sensitivity distribution to CPR and CAZ by isolates
MIC( ug/nl)
Isolates Drug -
<0.025 (0.05(0.10(0.20/0.39]{0.78]1.563.13|6.25(125(25 (50 [100 200 |400 [>400 Total |MICss {MIC,s

S. aureus CPR 1 1 4 8 4 2 2 1 4 6 31 1.56 50

AL 2 |7 |s (3 [3 {3 [t {5 |2 31 | 400
E. faecalis | CPR 1 1 3 8 47 134 |18 |4 2 1 3 122 25 50

¥4 1 1 1 4 14 103 | 122 |>400 |>400
E.coli CPR ar 3 |9 2 1 82 0.05 | 0.05

CAZ 4 8 40 (19 |4 3 3 1 82 0.10 | 0.20
S.marcescens | CPR | 1 5 {2 (3 |2 |4 |1 |5 |8 [z |2 1 1 3T | 31365

CAZ 5 3 4 5 1 9 4 3 1 1 1 37 313 162
P, aeruginosa | CPR 1 1 2 21 15 |17 |9 5 15 16 2 4 125 100

CAZ 8 5 29 (19 |7 6 7 9 4 1 1 94 AB| B

HEHEVTiE, CPR X CAZ LEBEOS\EN
EBERL, BREIRD LN T ERIITI
B L7cEES5 @i oW T % & S. aureus, E.
coli TR LCik CPR XU CAZ WwThiBuE
HWRELTRL, TORNENIERER LRI hicd
D E#E% bhiz. Enterococcus Bzt LT CPR o
BHARIEL, FFHORFDEIREL I hi. S.
marcescens iIZx 3 A HEHARIX | g 8£78.6%. 2g
80.0%, CAZ $55.6% T 3 BN HE LD e
»1chd,  CPR OE&EKiL CAZ % k5. P. ae-
ruginosa DEHERIL 1g $66.7%, 2¢g #12.7%,
CAZ B$82. 1 % Th-1ch, 3HEICEZTZIADS
Migholc. Tk, RIGERIIh o, 3 BESLE
LT, X hic S margescens %5 XU P. aerugi-
nosa D7EHT MIC {HA 6.25 pg/ml LITFic b FEb
BIHE L 2ok - T EBEA R RE bhicht, CPR
DT b 2 BEEICKT % MBI R R o2 SHl il
THRBETH AL E 2 bhie. %1, CPR DOFEKK
OV T L HBBEMLEREE SR EY R\ TR
S NI IRM Y N 5 B ATE R R (%
R76.7%) % LOMEFHHE(7 7 A BEEiB4e. 8%,
7 7 LIEHEEB6.3%) LRABKETH Y, SEORKRR
ZYUHMTHD EE L DI EE S. aureus, E.
faecalis, S. marcescens, P. aeruginosa 1 X% %
Motk REGREYEIMEC DD = Lk EL B L, &K
FUNL 77 AEMBED B 75 AP ETA5 v AD
ENTEIEOBCIRKITH D & L ASRIE I .
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10.8%, 2g B212.1%, CAZ BH110.2% & RER
CHEBREZIRDLNT, ZOXHEBIZIS VAT
$F =R IOHFEBERO LR TH-7cpd, WTFhi—
BEOBEL LD ThH-T. EbK, EFBERBRR
&5 CAZ LoREHKEETS, CPR ¥ CAZ
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76.5%, CAZ #71.4 % & 3 AR EIZED L
ehhotc. £ C, FAEMKEE (Dunnett-Gent 1,
4=10%) %{T-otceh, lg B 2g BHrir
CAZ BHERAEL LAXThU EoFRETH -7 (g
£ P=0.0001, 2g # P=0.0020). UTI HKEHE
FRO BT 3 M AEZITD O ich -1z,

3) MIEEMHRIL, &4T lg B87.0%, 2¢g B
88.1%, CAZ %f83.8% DHHART I HEARE
BERDORIeh ot 75 ABHEE T 1g $£88.8
%, 2g %89.6%, CAZ B715.0 % 0EMELERT 1g
2 (P=0017), 2g £ (P=0.015) i3 CAZ Bl
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