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Table 1. Susceptibility of 28 strains of Enterococcus faecalis to 17 antibiotics
MIC (ug ml) <0.05 0.1 0.2 0.39 0.78 1.56 3.13 6.25 12.5 25 50 100 >100
Panipenem 2 3 17 4 2
Imipenem 1 1 12 12 1 1
Ampicillin 1 9 16 1 1
Piperacillin 13 12 2 1
Cefazolin 2 10 11 3 2
Cefmetazole 1 1 26
Cefuzonam 1 10 11 4
Flomoxef 1 1 5 21
Erythromycin 2 1 6 8 1 10
Rifampicin 3 10 7 3 2 2 1
Clindamycin 1 4 3 9 11
Gentamicin 1 2 17 8
Chloramphenicol 17 10 1
Minocycline 3 3 1 19 1 1
Vancomycin 2 19 7
Ofloxacin 7 18 3
Tosufloxacin 4 15 6 2 1

Table 2. Susceptibility of 15 strains of Enferococcus other than Enferococcus faccalis to 17 antibiotics

isolated from blood and ligour #

Panipenem Ampicillin Cefazolin Cefuzonam  Erythromycin ~ Clindamycin - Chloramphenicol ~ Vancomycin  Tosufloxacin
Imipenem Piperacillin Cefmetazole Flomoxef Rifampicin Gentamicin Minaocycline Ofloxacin
Enterococcus 1) >100 >100 >100 >100 >100 >100 >100 »>100 >100 1.6 >100 6.3 6.3 12.5 0.4 25 3.1
Saccitm 2) >100 >100 >100 >100 >100 >100 >100 >100 >100 1.6 >100 6.3 6.3 25 0.4 3.1 1.6
3) >100 >100 100 >100 >100 >100 >100 >100 >100 >100 >100 6.3 6.3 25 0.8 25 12.5
4) >100 >100 50 >100 >100 >100 >100 >100 >100 12.5 >100 >100 6.3 25 0.8 25 12.5
5)% >100 >100 100 >100 >100 >100 >100 »>100 1.6 12.5 0.1 >100 6.3 125 0.8 6.3 3.1
FEnlerococcus 1) 3.1 3.1 1.6 50 100 50 6.3 2 0.1 1.6 0.1 63 6.3 1.6 08 31 038
arnom 2) >100  >100 50 >100 >100 >100 >100 100 50 0.8 »>100 12.5 6.3 3.1 0.8 3.1 0.4
3) 0.8 0.8 0.8 25 12.5 25 3.1 6.3 0.2 0.8 0.8 31 6.3 125 0.4 3.1 0.8
4) 100 100 25 >100 >100 >100 >100 50 0.1 1.6 0.8 6.3 50 3.1 0.8 3.1 0.2
5) 100 100 25 >100 >100 >100 >100 50 >100 1.6 >100 .3 6.3 6.3 0.8 3.1 0.2
Enterococeus 1) 0.4 08 04 6.3 12.5 50 50 12.5 1.6 3.1 63 6.3 6.3 0.1 3.1 3.1 0.4
casseriflaris ) 0.4 08 0.4 6.3 12.5 50 50 12.5 3.1 3.1 6.3 12.5 12.5 0.1 6.3 6.3 1.6
3) 0.8 0.8 0.8 12.5 12.5 50 50 25 1.6 31 6.3 6.3 6.3 0.1 0.4 6.3 1.6
[nterococcns 1) 3.1 3.1 1.6 25 100 50 >100 25 0.1 =00512.5 6.3 6.3 0.1 04 0.8 0.2
dirans 2) 3.1 0.8 12.5 100 50 >100 25 <0.05=00512.5 3.1 6.3 0.1 04 0.8 0.2

3.1
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Table 3. Clinical efficacy of panipenem/betamipron
Case | Age . . Underlying Daily dose . Clinical
no. | Sex Diagnosis disease X duration Organism effect Adverse effect
1 84 Pnlmonary lg/1gx 9days | Haemophilus influenzae
Pneumonia o Excellent Nal, Cl|
T.H. F fibrosis 0.5g/0.5g X lday (=)
Staphylococcus aureus (MRSA) Diarrhea
2 62 | Aspiration Lactobacillus spp. ( Clostridium
. Spinal injury 1g/1g X 14days ! Good difficile (+) )
K.K. | M | pneumonia Staphylococcus aurens (MRSA) e
Xanthomonas maltophilia (Urobilinogen 1)
Staphylococcus aureus
3 67 | Aspiration Parkinson’s ;
D! : 1g/1g X 10days Pseudomonas laerugmoszz Good (=)
K.K. | M | pneumonia syndrome )
4 83 0Old lung Streptococcus pneumoniae
Pneumonia ) 1g/lgx 7days Excellent (=)
SSN. | M tuberculosis (=)
L . Staphylococcus aureus (MRSA)
5 80 | Aspiration Parkinson’s Pseaa%;)(r);offm aeumgmom . (=)
) 1g/1g x 10days ; Fair o
K.K. F | pneumonia syndrome () (Urobilinogen 1)
6 82 Old lung Pseudomonas aeruginosa (=)
Pneumonia . 1.5g/1.5g x 13days| Good »
S.U. F tuberculosis No data (Urobilinogen 1)
7 86 .
Pneumonia Lung cancer 1.5g/1.5g x 11days Good (=)
M.Y. F
8 78 | Mycoplasma : _
N.H. | F | pneumonia 1g/1g x 13days Unknown (—)
. Proteus mivabilis
9 77 | Bronchiecta- 1g/1gx12days | Acinetobacter Spp. Good (—)
T.H. F |sis 0.5g/0.5g X 1day . (Urobilinogen 1)
Proteus mirabilis
Staphylococcus aureus (MRSA)
10 77 | Chronic 1g/1gx 2days | Klebsiella pneumoniae GOT1, GPT1
. Enterobacter aerogenes Fair -
T.T. M | bronchitis 0.5g/0.5g X 2days ! (Urobilinogen 1)
Staphylococcus aureus(MRSA)
11 80 | Chronic Chronic obstru-| 0.5g/0.5g x 1day | Klebstella pneumoniae
. ctive pulmonary Unknown (=)
K.N. F | bronchitis disease 1g/1gx 3days (—)
12 67 | Acute | Neurogenic (=)
pyelonephri- 1g/1gx 8days Excellent .
TK. | M [tis bladder (Urobilinogen 1)
13 78 | Infected Streptococcus spp.
Heart failure 1g/1gx 8days ! Good (=)
K.Y. | M | atheroma (=)
14 72 | Sepsis Cholangio- Klebstella pneumoniae
L . lg 1g x10days l Excellent (=)
T. K. M | Cholangitis carcinoma (=)
15 80 | Sepsis Gastric cancer | 1.5g/1.5g x 12days| Staphylococcus aurens (MRSA) Diarrhea
(Infected IV | Chronic ! Good ( Clostridium
K.N F catheter) | bronchitis lg lgx 2days (—) difficile (+))
16 80 | Sepsis Diabetes Escherichia coli (=)
Pyelonephri- . lg 1g xl4days ! Excellent
S. 1 F |tis millitus (—) (Urobilinogen 1)

MRSA : methicillin-resistant Staphylococcus aureus
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Table 4. Laboratory findings before and after panipenem/betamipron treatment
Case Before| RBC Ht PLT WBC Eos. GOT GPT AL-P BUN Cr
no. After | (10'/mm®) (%) (10*/mm?*)| (/mm?) (%) (1) (1) (I0) (mg/dl) | (mg/dl)
1 B 350 32.3 40.2 7,000 0 8 3 138 22 0.6
T. H A 312 28.5 52.3 16,400 0 8 5 130 8 0.6
2 B 348 31.5 46.1 11,300 0 7 2 163 10 0.6
T. S A 327 29.0 33.4 8,500 1 9 5 146 7 0.6
3 B 398 34.1 44.8 8,900 0 8 2 100 5 0.7
K. K. A 404 34.8 33.5 6,600 2 15 7 114 13 0.9
4 B 209 17.0 44.9 18,800 0 23 12 132 49 1.1
S. N. A 352 30.5 35.2 5,300 6 10 6 124 19 1.3
5 B 305 29.2 12.9 7,400 0 19 7 118 14 0.5
K. K A 254 25.0 17.8 6,200 0 13 10 129 15 0.8
6 B 338 33.3 25.4 14,500 0 3 4 140 14 0.6
S. U A 330 32.2 33.6 7,300 5 6 2 131 10 0.8
7 B 383 28.0 30.8 16,500 1 22 9 172 40 1.5
M. Y A 382 27.4 53.7 9,800 1 10 3 190 16 1.1
8 B 409 38.7 19.5 4,900 42 27 120 10 0.7
N. H A 410 38.7 31.2 5,200 4 14 9 126 16 0.8
9 B 296 28.1 13.0 4,900 3 11 9 163 22 0.8
I'. H. A 322 30.1 11.7 4,400 3 20 12 190 16 0.7
10 B 423 36.1 35.8 9,100 1 29 24 206 25 0.9
T. T. A 377 32.4 7,200 6 53 38 181 17 0.8
1 B ~ - - - - - - - - -
K. N A 349 28.4 28.3 9,700 0 9 5 169 - -
12 B 362 34.5 17.5 10,700 0 8 4 124 7 0.6
T. K. A 341 32.4 34.0 5,300 0 13 9 - 6 0.6
13 B 396 38.0 22.3 7,400 5 10 7 192 18 0.9
K. Y. A 354 33.4 22.0 6,100 5 11 8 146 20 1.0
14 B 307 31.0 11.9 14,600 0 13 5 162 12 0.8
T. K. A 297 30.7 - 4,500 3 15 4 165 14 0.9
15 B 202 20.8 29.8 19,600 0 12 12 174 20 0.7
K. N. A 241 22.9 69.0 9,400 0 10 10 133 19 0.7
16 B 338 29.3 27.9 18,800 0 18 7 249 27 1.7
S, 1. A 368 31.6 - 11,500 1 20 8 287 30 1.9

B Before treatment A After treatment

I BOmAE 3 B ERh 2 60, %N 16, Mgk 7Bl ER
20, AR 4B, eF%h 1B, FoERRY 2 HR AR
1B, XeXe4ih 16, ' & 1 BIEs, b
1A TH - 72, %12 Mycoplasma pneumoniae %
Yer ML 7o 5iEf) 8 &, FIELBPIANEA % FAE L
indomethacin # ##f L 7z SEBI1 L2 BRIK A R M E A &
MR L7z, FMABSERYREIIEM & L Tl 2 Bl THin A 5
L, TN L EE Pz, Clostridium difficile Hik i &
11, vancomycin (VCM) 1 g/HDO#L11#%Y5 TEXH
IR 72, RRERMERVEZSEY & L CTiE GOT, GPT o

B FAH 1A, Na, Cl o—BHETH 1HICR
Lz, ¥k, 7THEFITERS o) /=7 DR
WEEC Rz, 2 B TERPORIBERBEIC
FHELTWaZ EICAfh i,

3. ROBEFOGICET 5 Mat

AFIEY 24T, BB oe)  —7C DRER
ftiiz Zft iz, gh#bhofRpr o) /=7
CMERF % Fig. 1127 L 72, #¢dh i3 Ehrlich BT
(EU) T/RLTH S5, 44EHTI210 EULLEE V)
WHERBREN L WREEE 2L 72, ARIBIRATERTIC
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*—— Panipenem/betamipron administration
e~~~ Other antibiotic(s) administration
*--- No antibiotic administration
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Fig. 1. Urine urobilinogen level before and after
panipenem/betamipron administration

MOMEE L HE X T 72 4 fldh, cefoperazone
(CPZ) #5n 1#l, cefpiramide #5 7 2#)T2 EU
EbThi LA AL N2, ofloxacin # 56 Tl
EETh-72, INLDBIIAFRE HEEEZRLT
Wiz, HBERTRIZILBER»ICEFEILL Tz,
FEIDEFEN7 o —Z I RITTEHE LR L 2 BE
#* Fig. 2iz/R"L 72, Al Tl2, PAPM/BP # 5 LIgijic
ceftazidime (CAZ), CPZ n#E5H1Tb T 555,
CAZ %59 It B, LEHIZ107'°CFU/g LB L T
Wiz, CPZ %# PAPM/BPIZZEE L C3 BEHORET
I3, BEHL07°CFU/g i2 8 L, Candida DA A
LN Tv 5%, PAPM/BP # ik &% (CPZ #1k10H H)
T3 B8 B 1210%°°CFU/g (2 [8] 18 L Bacteroides,
Bifidobacterium, Streptococcus (BpEKEd ? ) N EIEH
FlLro, PIAERS 2T XTHIELL 1B T
IFREEIL10°CFU/g THEERIZITITEFILL T
Wiz, ZOMDERHP oY) /—4 >3 PAPM/BP
BEFDAREGELIBEEN, 70— F7HFENY
ot ) /=5 i3EE 2 EU Th -7, ZofTiztr
LAHIHREEN CPZIc L) 70—F DiguHHH 24
L, ZOBMEDLIIARIZEL L ABRITHBITAD LW
7ZHDIIBA 70— FNDEBOLL WEETH - 12,

Sep. Oct.
20 26 1 11 16 21 26
r T T T T T T T T 1 1 T T T T T T T T T T T T T T T T T T T T T T T T T T
Antibiotics | I cefoperazone Zmnipenem/betamipron%
ceftazidime
12
6
Urobilinogen 0.2 0.2 i 0.2 . 1 02 02 02
(EU/dD) - - - - - - =
feacal flora P AN I PN
Total bacteria 7.16 7.05 9.95 9.87
Bacteroidaceae 6.86 <5.78 9.65 9.40
Bifidobacterium <3.91 <4.78 9.50 8.66
Clostridium (L+) <0.91 <1.78 <1.27 5.28
Enterobacteriaceae 3.42 4.82 8.33 8.50
Streptococci 3.91 5.38 9.56 8.93
Lactobacilli 6.89 4.16 7.20 5.73
Staphylococci <1.91 3.73 6.55 5.50
Bacilli <1.91 <2.78 <2.27 <2.66
Candida 6.11 7.05 5.41 1.36
Clostridium difficile <1.91 3.26
Pseudomonas aeruginosa <2.91 <2.78 4.52 4.43
Escherichia coli 3.16
Klebsiella pneumoniae 3.08
Citrobacter freundii 4.82

Fig. 2.

Urine urobilinogen level and faecal flora
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4, REEREBO oL /—4% > HIEME

PAPM/BP & r IPM/CS #:5-#% 2 B5 R B i< 3R EX
L 72 BERFIREERIC —80CICHIEREL 72, BifE
B, 4B, URBBICT YAy 7 v TEB L
UTNLTE FEETYoE ) /=7 2RIEL 2BE%
Table 5ic/RL 72, ZRBENEME L DIcTBE)Y
/=7 EEIZER L, 24BMBICI3&BITRES
EERL 72,

FBICHLOBRRERMICREFIELZMW 2L 25,
VEEFIENEA TRICIRRELFHICEI NG Z & 2¢
b, BRICFARBEINDZ D HH2EDZET
H 72,

. * =

B NS R LR IEIT B-lactam KD A 7% & §4E
Kb b DEEMERICHNTIHBE R F T LHEL
SRS, AN ERI LVWEREE LT, E. faecium,
Xanthomonas maltophilia e ¥ DT R L N2 BT &,
IPM/CSHfERE ELIcHBRL—Fn 4 F2 1) >~
PEEE 7 F 78kE (MRSA), #&EEICELNS, =
D7z, IPM DEIFLIKE { D 7 )W/ 3RE L DBIFRD
RALNTELD, BRI ZNE 25 L H 2 5EKH)
ThHd, ZOPHEEE L THOMEDIT # hlic4ED

Table 5. Urobilinogen value in urine which were
collected during 2 hours after intravenous
dose of carbapenem antibiotics, refrigerated

and then resoluted

Patient Hours after the

Carbapenem Dose Method  resolution

No. (g) 0 4 2
1. Panipenem/ 1.0/1.0 AZO normal 1" 4
betamipron ALD 1 2 2

2. Panipenem/ 05/0.5 AZO 1 4 8
betamipron ALD 1 8 8

3, Panipenem/ 0.5/0.5 AZO 1 4 8
betamipron ALD 2 8 8

4. Imipenem/  0.5/0.5 AZO normal 1 4
cilastatin ALD 1 2 8

5. Imipenem/  0.5/0.5 AZO normal 4 8
cilastatin ALD 1 8 8

6. Imipenem/  0.5/0.5 AZO normal 4 4
cilastatin ALD 1 8 8

7. Imipenem/  0.5/0.5 AZO normal 8 8
cilastatin ALD 2 8 8

8. Imipenem/  0.5/0.5 AZO 1 4 8
cilastatin ALD 1 4 8

AZO : indicate Azo coupling method;
ALD ! indicate Aldehyde method by Ehrlich
1) : Ehrlich Unit

e 217> 72,

LT TMAEEED HRH S N BEREIC OV THE
HeERE L2225, 132 IPM ERBOBRETH -
7zo E. faecalis 28%kizxt L T3 §-NT6.25ug/miblF
OMIC2#RL, VEME N IZ 1 BEREE W,
ampicillin, IPM i kX CBAEZL  BRRZIE L i T
&2, BREICOWTA D E4E F 72 $ARREH
ICBEREORH I NIESNI b > 72hY, £ 72 %
HE®IC LIF LITHBT 2 BERER N B4 BORE
Tik1FLALNT, FEITREEELBbN 3, E
Jaecalis U DIGEREI 3 L Tid E. faecium 12134
HENE2RET, E. avium 5P 3HICLAETH-
72%%, E. casseriflavus, E. durans |2 I3RS R
720 ARERDILBORME L TEEINBIXETH
59,

FRERZIRICOWT AL &, SHRHETETH > 7214
BlpES) 5B, B 7B TH-ETLR2BI TERLL LD
BTHN, AMEIIE.TR%TH -, LB/ Ly
F o EMIZTVTNY MRSA DG BEE NI EBTH
D, EFE MRSA 123§ 2 A RERI O ELHEA T
WARBRTRRUEB L VEEE W2 L), BIERL
LT 2 BN THRID AL NIz, 281 C. difficile
PRREBI N2, VCM o&o#5ic & D&kl 7,

ERREMBNORE & LTz 18T GOT, GPT L
AhALNID, BEDLNTH ) BEREKIZA LN
T, BE5PEFHEPHICEELL T2, 1HT,
Na, Cl DETF 54 & N7z hs, ARIRE L o REERIT
BTV, UL ATEYDLMBENOHREBLTETEY
(2N
AEEER, BREN T LRI REAICESL
20, Ree) /=2 R ELESEL2ETAE
BIHER &Ntz BIRORED H, SEDT oL/
— 7 EEE, BR7o—S0MElict 30 TikY
<, AEIoBEMNMC B 2 B EREERHS 7o) /—
TrRENRBIG B 2o DB THE T
EDHIBAL 72, RIENE2EELIPM TLHRESIN
Tk, WEDRBEEWC & 2 EHEEI N, TR
PCIEABDEELRBEDTH ), B-lactam RE
KWMETH 5 RIT6-2HSRICEEINT 55, 2hD
ATIIEEIIET, RoFKGIZ, SEMETTELIC
MELIWEICL L0 EBhbL5, IPM NRLRR
BET, BICOEABEIALNEZ EXBREINTS
N9, BEKREITHEROB BB BIZ G AN T
Wizt EMLREHIER LI NTE LT, SEOR
A TEOMBEAD SIS, ds, IRESEBE
L 72 BRIK I E 7 <, BRAKEDIC I3 7 KUt & Bbi
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FUNDAMENTAL AND CLINICAL STUDIES OF PANIPENEM/
BETAMIPRON, A NEW CARBAPENEM ANTIBIOTIC
——FOCUSING ON URINARY COLORING REACTION—

Takashi Inamatsu®,, Makiko Fukayama®, Yoshishige Masuda”, Makoto
Kodaira?, Fumiko Ooshima?, Keiko Adachi?, Tsutomu Hatakeyama?,
Akiko Tanaka?, Kaoru Shimada®, and Yukinori Kawahara*
bInfectious Diseases Section, Tokyo Metropolitan Geriatric Hospital

35-2, Sakae-cho, Itabashi-ku, Tokyo 173, Japan
?Bacteriological Laboratories, Tokyo Metropolitan Geriatric Hospital
¥Department of Infectious Diseases and Applied Immunology Institute
of Medical Science, University of Tokyo
Y9Analytical and Metabolic Research Laboratories, Sankyo Co., Ltd.

Minimum inhibitory concentrations (MICs) of panipenem/betamipron, a new carbapenem antibi-
otic, against blood-derived enterococci and the clinical efficacy and side effects of this drug given to
16 elderly patients with infection were determined. As for MICs against 43 strains of enterococci
isolated from blood, MICs against 28 strains of Enterococcus faecalis, 3 of Enterococcus casseliflavus,
and 2 of Enterococcus durans were all found to be in a range from =0.05 to 6.3ug/ml, while MICs
against 5 strains of Ewnterococcus faecium were >100ug/ml, and those against 3 of 5 strains of
Enterococcus avium were >100ug/ml. These results were equal to those of imipenem (IPM).

As for clinical efficacy, 2 and 1 of 3 patients with sepsis respectively showed excellent and good
responses, 2, 5 and 2 of 9 patients with respiratory tract infection respectively showed excellent,
good and fair responses, 1 patient with pyelonephritis showed excellent response, and 1 patient with
infected atheroma showed good response, disclosing an 85.7% efficacy rate. As for subjective and
objective side effects, Clostridium difficile-induced colitis occurred in 2 patients. Abnormal changes
in laboratory findings were slight increases in GOT and GPT in 1 and transient reduce in Na and Cl
in 1 patient. Although abnormally high urinary urobilinogen and coloring of pooled urine were
observed during the clinical course, these findings were determined to be artificial false positive due
to coloration during urine strage, which was also observed in IPM treatment, and was assumed to
caused by degradation of both drugs.



