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Fig. 1. Chemical structure of doripenem.
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Table 1.

Institutions and investigators taking part

Institution

Investigator

Kobe University School of Medicine
Kawachi General Hospital

Hyogo Prefectural Rehabilitation Center
Yodogawa Christian Hospital

National Hospital Organization Kobe Medical Center

Saiseikai Hyougoken Hospital
Shakaihoken Kobe Central Hospital
Akashi Municipal Hospital

Nishiwaki Municipal Hospital

Kasai Municipal Kasai Hospital
Hyogo Prefectural Kakogawa Hospital
Nippon Steel Hirohata Hospital

Sanda Municipal Hospital

Okayama University Medical School
Tottori Municipal Hospital

Jyuzen General Hospital

Okayama Central Hospital

Okayama Saiseikai General Hospital
Tsuyama Central Hospital

Mitoyo General Hospital

Hiroshima Municipal Hospital

Mihara Red Cross Hospital

Kyushu University Faculty of Medicine
Kyushu Rosai Hospital

JR Kyushu Hospital

Saiseikai Yahata Hospital

Kitakyushu Municipal Wakamatsu Hospital

Hiroshima Red Cross Hospital & Atomic-Bomb Survivors Hospital

Moji Rosai Hospital
Miyazaki Prefectural Miyazaki Hospital

Takashi Matsui
Masayuki Kuwayama
Atsushi Sengoku
Minoru Hazama
Keiichi Umezu
Kenji Minayoshi
Noboru Ito

Satoshi Ohbe
Nobuo Kataoka
Takehiro Izumi
Osamu Matsumoto
Akira Fujii

Gaku Kawabata
Yoshitsugu Nasu
Shunji Hayata
Satoshi Uno

Shin Irie

Nobuyuki Akazawa
Teruaki Akaeda
Bunzo Suyama
Taiichiro Josen
Yoshio Nishitani
Tetsuro Matsumoto
Kenji Ito

Yasuki Sakamoto
Shinichi Sato
Takuya Amano
Hiroshi Hirata
Hiroshi Kuramoto
Masaru Minota

Isolation and identification of bacteria in urine and measurement of MIC for each isolate:
Kobe University School of Medicine Faculty of Health Sciences, Nobumasa Kataoka
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Table 2. Reasons for exclusion from efficacy evaluation

Type of exclusion

Treatment

Reason for exclusion group

250 @

500 b

Inappropriate

Administration after contract expiration 1
Disease not indicated

Criteria for underlying disease not met
Criteria for complication not met

Patient required prohibited concomitant drug
Bacteria negative

Infection due to YLO ¢

1

Subtotal

(o T I N N e

Withdrawal

Did not take enough of study drug for efficacy evaluation

Treatment violation

Intracutaneous reaction test not done
Test not done as scheduled

Subtotal

Total

AN, PPN

ai250 mg x 2/day, ®"500 mg x 2/day, *“Yeast-like organism
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Table 3. Patients assessed

Treatment group
No. of patients evaluated for Fisher’s test
25020 500
Enrollment 43 40 —
Clinical efficacy Intention-To-Treat[ 43 40 —
Clinical efficacy Per Protocol Basis[] 38 32 Pe O 0.3709
Adverse drug reactions] symptoms[] 41 35 Pe 00 0.2538
Adverse drug reactions[] abnormal laboratory findings 39 33 Pe O 0.3401
Overall safety 39 34 Pe O 0.5105
Usefulness 38 32 Pe O 0.3709
a0 250 mg x 2/day, ®” 500 mg x 2/day
0000 50mg0000000O0OOONOWilcoxon O goooood
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colid 25 O I Klebsiella pneumoniae 0 11 O 17 Staphy-
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Table 4. Patient profiles[] PPBO]

Parameters 250401 %0 | 50000 %00 Statistical
analysis
Gend Male 2000 52.600 2100 65.600 Pe 0 0.3336
ender Female 1800 47.400 110 34.40
20-29 10 2.60 20 6.30 Pw O 0.6241
30-39 20 5.30 10 3.10
JU— 40-49 50 13.20 10 3.10
geLyr 50-59 60 15.80 30 9.40
60-69 80 21.10 120 37.500
70-79 160 42.10 130 40.600
b , Cystitis 270 71.10 2000 62.500 Pe 0 0.6100
1agnosis Pyelonephritis 110 28.90 120 37.50
G-3 80 21.10 700 21.90 Pc O 0.2658
UTI group G4 230 60.50 140 43.80
G-6 70 18.40 110 34.40
No 10 4.30 700 35.00 Pe 01 0.0165C
Residual urine Yes 220 95.700 130 65.000
Not determined 15 12
Renal function Normal 3407 89.500 310 96.90 Pe 0 0.3662
before treatment Abnormal 40 10.50 10 3.10
Chemotherapy No 3501 94.600 3200 10000 Pe [l 0.4953
just before Yes 20 5.40
treatment Unknown 1
0 37.0 2501 65.80 2401 75.00 Pw O 0.5500
ll\)/la;mum 37.0 40 10.50 20 6.30
pocy temperature 38.0 70 18.40 20 630
0 39.0 20 5.30 401250
0 310 81.60 230 71.90 Pw O 0.5091
Urodvn 0 30 7.90 901 28.100
rocynia m 30 7.90
oo 10 2,60
0 210 55.30 2201 68.800 Pw O 0.1162°
Pollakiui 0 60 15.80 70 21.90
oflakiuria m 80 21.10 30 9.40
58 30 7.90
0 270 71.10 2601 81.300 Pw [ 0.2952
Feeling of O 70 18.400 50 15.600
residual urine M 40 10.50
58 10 3.10
+ 10 2.60 30 9.40 Pw O 0.7199
Grade of o 0 80 21.10 60 18.800
rade ot pyuria o 1200 31.60 901 28.100
oo 170 44.70 140 43.80
10 10 2.60 30 9.40 Pw O 0.0078°
Grade of 10° 40 10.50 90 28.10
bacteriuria 106 20 5.30 30 9.40
U /mL0O 107 300 78.90 170 53.10
0 107 10 2.60

a0 250 mg x 2/day, ®” 500 mg x 2/day, <” Pc: X ? test, Pe: Fisher’s exact probability,

Pw: Wilcoxon test
SPO 0156
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Table 5. Organisms isolated from urine before treatment] PPBC
No. of strains{ %0
Isolate X 2 test
25037 500"
S. aureus 1 1 Pc O 0.7724
Gram- S. eplder_mldls 4 6
positive E. faecalis 5 3
bacteria other GPB 2 1
Subtotal 120 22.50 1100 25.60
E. coli 14 11
C. freundii 4
K. pneumoniae 6 5
E. cloacae 2
S. marcescens 1 2
Gram- S. liquefaciens 2
negative P. mirabilis 1 1
bacteria .
M. morganii 3
P. aeruginosa 2 4
P. fluorescens 1 1
other GNB 1 2
Subtotal 350 74.50 3200 74.40
Total 470 10000 430 1000

al 250 mg x 2/day, " 500 mg x 2/day
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near 11000000000 0OOOOOOOOOOOO
000020000900 00000000000000
0000000000000 0250mg0000O0O Entero-
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MICOOODOOODOOODO [ Table 10010 O O O 0250
mgO0O0O0O0O000O0QOogooz200 MICO 0.7803.13
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250
s s = 500

Wilcoxon
test

Pw( 0.4753

Total

46

41

MIC (u g/mL)

00100
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1
[197.6110 1007
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] 95.1(T1
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2
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| 0,025
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1

T
S o o o o
— [ee] O <t N

1% @usdJad sAlze|nWND

Treatment
group®”®

250

O cumulative% |0 8.7 30.4[01 54.3[111 58.7[111 60.91 67.4[10 73.91 76.1[11] 84.8[1101 95.7 1] 100}

500 | |
0 cumulative% 0|0 2.4000 171000 41,5000 56.100 63.400 70.7 00 80.5C00 85.4110 92.7[L]

all250: 250 mgx 2/day, 500: 500 mgx 2/day

Fig. 2. MIC distribution for clinical isolatesd 10°CFU/mLO
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£ ]
20 1
Drug MIC (u g/mL)
0 cumulative®D [T6 5155 0 025 01 | 02 | 039 | 078 | 156 | 313 | 625 | 125 | 25 | 50 | 100 |00 | %
DRPM 5 16 8 4 6 7 3 7 5 2 1 1 1 a7
o 0 5.70000 24.10/0 48.30 0 57.50 0 62.10 0 69.00 [0 77.00 [ 80.50 |0 88,5010 94.30 [0 96.601 |1 97.700 1 98.90TI0 100(T]
IPM 1 15 14 16 14 10 4 20 1 2 1 1 1
—— 0110 1 24100 40.20001 58.60 [ 74.700 [0 86.20{00 90,8110 93.1CT1 94,3011 96.6(1]0 97,7011 98,9010 100cT] 87
MEPM 92 | 20 7 2 5 7 4 3 6 4 2 1 2
—8— |7 10.3070 33.3000 50.60 0 58.60 1 60.90 |0 66.7000 74.70T10 7930110 82,8010 89.7CT 94.3(TI0 96.6(TI0 97.7CT] O 100cr] 87
CAZ 9 13 10 5 5 3 6 7 6 2 1 13 .
e 0800 [ 18.40 [ 33.30 |0 4480110 50.6[T10 56.3(T10 59.8CTI0 66.7CT0 74.7CTI0 81.6(T10 83.9CT0 85.1CTI0 100(T]

Table 6. Overall clinical efficacy of 250 mg x 2/day

Fig. 3. MIC distribution for clinical isolatesd 10°CFU,/mL0O

No. of 95% confidence
Excellent Moderate Poor patients interval of efficacy "
2200 57.9%0 15
1 38 86.2-99.9%
370 97.4%0
a1 Excellent 0 Moderatel] /No. of patients
Table 7. Overall clinical efficacy
Pyuria Effect of
Bacteriuria Treatment Cleared Decreased Unchanged bacteriuria
Group & 0 %0
Eliminated 250 22 7 7 3601 94.700
m 500 22 4 1 2701 84.40)
b d 250 1 10 2.60
ecrease 500 1 10 3.10
Replaced 250
eplace 500 1 2 1 401250
Unch d 250 1 10 2.60
nchange 500
Effect of 250 2301 60.50 701 18.40 801 21.10J Patient 38
pyuriall %0 500 240 75.00 60 18.80 200 6.30 total 32
Excellent 250 22[157.90 Efficacy” 250 37/3801 97.40
X 500 22[168.80J 500 31/32[1 96.900
250 1501 39.507 Fisher's exact probability
Moderate ' . )
500 901 28.10J Overall clinical efficacy Pe O near 1
250 10 2.60 Effect of pyuria Pe O 0.2153
Poor 500 10 340 Effect of bacteriuria Pe O 0.2338

al 250: 250 mg x  2/day, 500: 500 mg x 2/day, '] Excellent 0 Moderatel /Patient total
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Table 8. Overall clinical efficacy classified, by type of infection
UTI Treatment Efficacy ¥ Statistical
group group ®° Excellent Moderate Poor 0 %0 Test 40
63 250 4 3 1 7/8
) 500 6 1 717
G4 250 16 7 23/230 1000 Pw O 0.2404
’ 500 7 7 14/1400 1000
G6 250 2 5 1
| 500 9 1 1 10/11001 90.900
Total 250 22 15 1 37/3800 97.40J Pe [0 near 1
o 500 22 9 1 31/320096.90 | Pw O 0.3786
a G-3: Monomicrobial upper UTI, G-4: Monomicrobial lower UTI, G-6: Polymicrobial UTI with no
catheter indwelling, ®” 250: 250 mg x 2/day, 500: 500 mg x 2/day, °J Excellent ' Moderate(]/ Total,
40 Pe: Fisher’s exact probability, Pw: Wilcoxon test
Table 9. Bacteriological response
250 500" Fisher's
Isolate ; ; Exact
No. of Eradicated - No. of Eradicated - e
strains 0 %0 Persisted strains 0 %0 Persisted probability
S. epidermidis 4 4 6 5 1
Gram- E. faecalis 5 4 3 3
positive | oiher GPB 3 3 2 2
bacteria
Subtotal 12 11091.70 11 1000 90.90 1 Pe O near 1
E. coli 14 14 11 11
C. freundii 4 4 4 4
Gram- K. pneumoniae 6 6 5 5
negative | p aeruginosa 2 1 4 4
bacteria
other GNB 9 9 8 8
Subtotal 35 340 97.10 32 32[] 10001 Pe [0 near 1
Total 47 4501 95.701 43 4201 97.70) 1 Pe O near 1

al 250 mg x 2/day, °” 500 mg x 2/day

godbooooboobooboboobooboboooobga
googoboobobrPMODOODOODOODOLO
250mgl0 2000020mgO0 oo ooonood
godbooooboobooboboobooboooboobga
goboooobobooboooboooobogn 250 mg
godboooooobb3soouogobooood eod
googboesg gbogobogrsebes3nooboooon
gobo2ssomgdgnoooooooooooobooog
godboooobooboobboobooboboooobga

goboogbooooboepPBOOOODOODDOOOO
000 97.4M37/380 [ 000 00O DODO 86.20
o0 Ubhobmooooogobobooeoh bubo
o0 dbooopobooboobobooooboobooobod
godboboooboboooboooboooesbobogd
B0 0OooDoDoooeoC bOoOoOoesoonDoog
1970 00000000DO0ODOObOOOOOOOoOoOn
gobooooboobobbooboboob o mroobooon
250mg0 0000000 86.00037/430000000
O00bO0ObOOo0O0OOb0ObOOooDbOooeon oDboOono 90

0000000000000 00000000oooo
000000000000 000000000 10 250
mglOd20000000000000000000
O0020mgO000000000O0O00 10 500mg
1020050mg00000000000DOO0O00O0
0000000000000000000000000
0000MM000000000000o0mooomo
250mg0 000 97.40037/380M500mg0 000
96.90031/320000002000000000000
0000 Ped near 111
000000000000000000 00250 mg
000 060.50023/38 0101500 mg 0 00 075.000 24/
R0I000000000000250mg00009%4.70

036/38 00500 mg 0 00 084.401027/320 00000

00000000250 mg 00009570010 45/47 O (11 500
mgOO00097.70042/430 00000000000
000000250mg 000094700 36/38 0 [T 500 mg
00008440027/320 000000000200
gobooboobooooa
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Table 10. MICs versus bacteriological response

MICO p g/mLO Inoculum size: 106 CFU/mL
Isolate Treatmi’;t Total
group 0.0125 | 0.025 | 0.05 | 0.1 | 0.2 [0.39|0.78|1.56|3.13|6.25(12.5| 25 | 50 | 100 | O 100

. enidermidi 250 171 11| 212 414

- eprdermidis 500 11 |on 7 202 n 5/6

£ faccalis 250 vl 1| 12| 415

~ : ! 500 1|1 U1 | 3

GPB

or GPB 250 7 11 202

other 500 11 11 22
Subtotal 250 R AR AR R R AR 1011
ubtota 500 212 | o UL vt 1|33 11 171 | 1011

. 250 Y 14/14

- colt 500 11 | 44 |33 ||| 1111

C froundii 250 33 | 11 m

- freundn 500 L | 2r |11 414

« ) 250 6/6 6/6

- pneumontae 500 1| 33 |1 5/5

GNB<"

o ) 250 172 172

- aeruginosa 500 11 11 11 33

er G 250 11 |2, 202 22 | 212 9/9

other 500 22 | UL vl 3’ 7
Subiotal 250 44 | 10110 1111 212 22| 12 202 | 212 34/35
ubtota 500 U1 | o6 | 88 |55 |33 |22 33|11 17 30/30

ol 250 44 | 10m0 |1a] 22 | vt |33 |23 | w1 | 3|55 212 44146

ota 500 U1 | 66 |10/10| 56 | 33 | 33 | 44 | 22 | 33 n 11| 11 | 4041

al 250: 250 mg % 2/day, 500: 500 mg x 2/day, ®? Gram-positive bacteria, °” Gram-negative bacteria

Table 11. Strains appearing after treatment
No. of strains Fisher’'s exact
Isolate o
250 20 500 b0 probability
Gram- S. epider_midis 1
positive E. faecalis 1
bacteria Subtotal 1 1
Gram- S. maltophil_ia 1
negative Flavobacterium 1
bacteria Subtotal 0 2
Yeast like organism 1

Total 1 4
No. of patients in whom strains
appeared/Total no. of patientd] %[ 1/380) 2.600 4/320112.50 Pell 0.1710
al 250 mg x 2/day, 7 500 mg x 2/day

Table 12. Clinical efficacy judged by attending urologists

- Fisher's
Treatment No. of . Efficacy »
; Excellent Good Fair Poor exact
) 0
group @ patients 0 %0 probability
250 38 23 13 2 94.7 Pe (1 0.2338
500 32 23 4 4 1 84.4 ’

al 250: 250 mg x 2/day, 500: 500 mg x 2/day, *{1 Excellent 0 Good[] /No. of patients
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Table 13. Adverse drug reactions(] symptoms[]
Treatment | Age Symptom Day of Day of Severit Administration | Relation | Incidence Fg;i?
group?” | Gender ymp appearance *| resolution ¢” Y of drug to drug 0 %040 .
probability
. Tremor Probable
female Colc! . Day 2 Day 0 Moderate | discontinued Possible a1
250 extremities 0 4.90
71 o . Pe O near 1
female Glossitis Day 4 Day 41 Moderate continued Probable
500 61 Rash Day 0 Day 2 Moderate | discontinued Probable 1/35
female 02,90

al 250: 250 mg x 2/day, 500: 500 mg x 2/day, *” counted from the initiation of treatment] Day 0] ¢ counted from the initiation of
appearance Day 00] ¢ No. of patients with non-laboratory adverse drug reactions/No. of patients in the analysis

Table 14. Abnormal laboratory findings

Abnormal laboratory finding 2503 5000
Neutro. | , Lympho. 1 1
Eosino. 1t 1
Baso. t , GOTOASTO t , GPTUALTO t ,ALPt ,y -GTP 1t , LAP 1 1
GOTOASTO t , GPTO ALTO 1 1 1
GPTOALTO 1 2 2
T-Bill 1 1
Serum potassium 1t 1
No. of patients with laboratory adverse drug reactions 6/39 5/33
No. of patients analyzed [0 15.4%0 [0 15.2%0
Fisher’s exact probability Pe [0 near 1
al 250 mg x 2/day, °© 500 mg x 2/day
Table 15. Overall safety
Treatment No. of Safe Nearly safe Slight Not Safety °° Fésxr;irt’s
al 1 0
group patients problem safe 0 %0 probability
250 39 31 6 2 94.9 be [ near 1
500 34 28 4 2 94.1
al 250: 250 mg x 2/day, 500: 500 mg x 2/day, °'1] Safe 0 Nearly Safe(] /No. of patients
H 1007 - e
X
Y 807
[0}
(8]
2 60
g 250
= = e
f_; 407 500
g
=)
© 207
T T T T T T T T T T 1
Treatment Score No. of Mean t-test
group®® 100 | 89 79 69 59 49 39 29 19 90 patients + SD
-90 -80 -70 -60 -50 -40 -30 -20 -10
87.11
250 21 9 5 2 1 38 + 15.66
500 20 4 2 1 2 1 1 1 32 + 2021

¥ 250: 250 mgx 2/day, 500: 500 mgx 2/day

Fig. 4. Usefulness evaluated by attending urologists.
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A dose-finding study of doripenem in patients with complicated urinary tract infection

Sadao Kamidono', Soichi Arakawa®, Hiromi Kumon®, Tetsuro Matsumoto®™,
Mitsuyoshi Nakashima®, Nobumasa Kataoka™ and Jingoro Shimada™

"Department of Urology, Kobe University, School of Medicine,
7-5-1 Kusunoki-cho, Chuo-ku, Kobe, Hyogo, Japan
“PDepartment of Urology, Okayama University Medical School
*Department of Urology, Faculty of Medicine, Kyushu University
0 Present: Department of Urology, University of Occupational and Environmental Health(
“Department of Pharmacology, Hamamatsu University, School of Medicine
O Present: Hamamatsu Institute of Clinical Pharmacology and Therapeutics[]
**Kobe University, School of Medicine, Faculty of Health Sciences
6°St. Marianna University School of Medicine

We conducted a dose finding study of doripenemil DRPM[ a new carbapenem antibiotic for injection, in pa-
tients with complicated urinary tract infections to evaluate the safety and efficacy of DRPM at the recom-
mended dose of 250 mg b.i.dO 250 mg groupd DRPM was also evaluated at a high dose of 500 mg b.i.d[J 500 mg
group] to show that the dose of 250 mg b.i.d. is appropriate therapeutically.

Subjects were inpatients aged between 20 and 79 years shown to have pyuria of at least 5 WBCs/hpf and bac-
teriuria of at least 10°CFU/mL. In patients with previous prostatic resection, an interval of more than 6 months
after surgery was required for inclusion. Patients with indwelling catheters were excluded.

Overall efficacy primary endpointd was 97.40 0 37/380 in the 250 mg group and the 950 confidence inter-
val was 86.200 to 99.900 . This efficacy was not below the minimuml 950 confidence interval 78.600 -98.300 Ofor
expected efficacyd 900 Oand was still higher than expected efficacy. In the 500 mg group, overall efficacy was
96.90 O 31/320 and no significant difference was seen between groups.

For secondary endpoints, no significant difference was seen between groups: 100 effect on pyuria was 60.50
in the 250 mg group and 75.000 in the 500 mg group, 20 effect on bacteriuria was 94.700 in the 250 mg group and
84.400 in the 500 mg group, 30bacteriological response was 95.700 in the 250 mg group and 97.700 in the 500 mg
group, and 40 clinical efficacy judged by attending urologists was 94.700 in the 250 mg group and 84.40 in the
500 mg group. These results showed that efficacy at 250 mg b.i.d. was equivalent to that at 500 mg b.i.d..

For safety, the incidence of adverse drug reactiongl symptomsOwas 4.90 in the 250 mg group and 2.90 in the
500 mg group, respectively, and the incidence of adverse drug reactionst abnormal laboratory findings(15.400
and 15.200 , with no significant difference seen between groups in either case.

Considering overall efficacy in the 250 mg groupd still higher than expected efficacyl and the precision of ef-
ficacy analysis, this study showed that DRPM at 250 mg b.i.d. is appropriate as a therapeutic dose for patients
with complicated urinary tract infection.



