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Table 1. Patient backgrounds and method of tazobactam/piparacillin administration

Bod DI . Daily dose
Case ody lagnosis (mg/kg X times)
o Sex Age weight et duration
(kg) complication (days)
elonephritis 49%4
1 M Oy4m 8.14 pye 0P
(=) 9
pneumonia 43x4
2 F ly9m 116 immunodeficiency -ryndrome 5 (4 34
bronchietasis o
pyelonephritis 51-4 _
3 F 4yO0m 17 ) 15 (14 2/4)
pneumonia 50 - 4
otitis media
4 M 6y3m 16 febril Isi
ebrile convu mfm 8 (1 24)
speech retardation
pneumonia 53.6x4
5 F
9y10m 8 bronchial asthma 8 (7 14)

Piperacillin (PIPC)
Fig. 1. Chemical struchure of tazobactam and
piperacillin.

WERIEMi % 2 B, BB LUHhER 1 #, REERE
2 WITHho7. 3 FITIIRERORIRERITDA TV
o 7zA%, FEH 2 Tt cefixime 2%, fEH 4 TIiZ
cephalexin 2 ZNZNREHKEG Sh T, &KEHER
TAZ/PIPC 1 [6] 43~53.6 mg/kg # 1 H 4 H#fRHNE 5
L, 50 5~15 BEL L. SEFAOHE, £,
thE, KB4, 1 ARSRBIUCRSHM %L Table 112
mL7z

%3 TAZ/PIPC DFERICH > Tid, REEICHAR
OHNELFHELRAEZBLLLEDLIC, BREICIEED
TAZ/PIPC NG RBE ERL, BETHEHI L Z
MR L7

2. REEBIUBRERB

TAZ/PIPC #5Fmate, EHEBBORHREZBEL,
EH, B, BOEFELRWMLC, EE1gHITIN

ZAEHMEDTRE - MEBLUCHEBHNET 7 [
B§l2 TAZ 3 X U PIPC O RMEHIRE, KB p-lacta-
mase 1§¥ 3 & ¥ Clostridium difficile D-1 FUROMZE
217o 72

RE BBty v F =5 — (V=AW
$7544) CREL, Sy 7 TEELHK, BN
ANFr v ER—F—RIZAZ &I IZZALLRAY, <
4 *+ 7,3y 2 (Marion Scientific #) CHALT, #X
KRBT 4C CRELE. RETHAEOTE - REL L
CRME I, BRERIUE 24 RELMAICIT o e 72,
IR I8 E T E I ORRAKIZ, R -20 T AT THRR
FLAEICHL 2,

EREEOHMITRLROLBY TH A,

1) REFAEOTM - FEL X UCANNES &

R L 7-RELRAEEEEE (Anaerobic System
Mode 1024, Forma Scientific 4t) W T 1 g ff& L,
Table 2 2R LAXBOFRA? 9 ml WA THFIC
RBAML-%, COMZAVT 10 HHRRMZER LK
e Lz ChEeEBA~HOHL, Table 3 IZ/RLE
BFHEH EIC 0.1 ml FOERMICHTL, 2>5—-7
BTHRIC®IKL A, Table 3 DFHEHNOI
Trypricase soy agar, BL agar, EG agar 21X 5 %%
#iM M %, Kanamycin CW, agar Zi% 10 % Egg Yolk
REREFNBEMLTERA LA, I2-BEAREHOER
B3 E Btk 24~48 BMAN A TICRFELTRE
MBLUBICERA L, SRR 35C, 24~48 FFf,

Table 2. Composition of T. Mitsuoka dilution

KH:PO. 45¢g
Na:HPO. 6.0 g
L-Cysteine * HCI - H:0 05¢g
Tween 80 05g
Agar 10g
Distilled water 10L
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Table 3. Bactreriological medium
Aerobes
Trypticase soy agar (BBL)
CLED medium (OXOID)
Mannitol salt agar (Niasui)

EF agar (Nissui)
NAC agar (Eiken)
Candida agar (Nissui)

Anaerobes
BL agar (Nissui)
EG agar (Nissui)
BBE agar (Kyokuto)
FM modified agar (Nissui)
Kanamycin CW agar (Nissui)

Vancomycin Veillonella agar (Difco)
CCFA (OXOID)
LBS modified agar (BBL)

WA H IR RERAT 35C, 48 B ~1 AR
RER REBIVEBHHZIT- . MBEOFER
Manual of clinical microbiology 5th ed.'¥ {Z#\y, AR
B EDOBRELRE, 77 LRBERAOHER, FANS
BTICBT2REARB LU SHAELENTRARIC
XD, EAMEICOVWTIR, LECELTHED
EETHLRVEEZARAZ0 57 4 —THHL,
RENHREITo - BEEHIZITEHREH EDRER
Fvoa7han=——hvr¥— MC-707 (A5 4 2
#) cCHEL, RE1gPOERELTRLY,

2) BEREFBREONE

#HEPRENEIZI=FMIL GR=2{L%¥) BCL IIB
WCHEBAZ o< 757 41— (HPLC) ZHWTIr
o720 MEAH T AL Inertsil ODS-2, 5 um, 4.6 mm
1. D. x150 mm ZHv, BEEIZ7 & =} 1N/0.01
MV &g (pH 5.5) &L, WNEEELEIXY IV
RoyYryAhAysatkl, d#E 1.5 ml/min, UV 220
nm [CTHRB L7, AiBRE LTHME 1 g2 FREL, &
EVR—ME (¥ —NV1% ") Y EREGR) % 4ml,
HIAE—-X2g#Mi, ¥4V 7 3 v 7R TS-100
(F—<N{L%EE) T 5 THMRBEESR, 4 C,
10,000 r. p. m., 10 FRIE L5 RESR, Lz XA YT 7~
7ANY—CiEBL7. LiF05mliZ 0.1 M Y 8K
FEAVYLHE 2ml MAKBEE L7

3) #fEh B -lactamase IEHE DR E

BE 1 g 2FFRL, 9ml @ 0.06 M Y Y BRER
(pH 7.0) 2 T&{HHEL, 47C, 10,000 r. p. m,,
20 SRS BER, EiFE 045um @ Millex 7 1 W
¥—HA (3VR7) TilBL, ZTOEBEEZRBEELT
MW, R 05 ml E=bat7 1 EH (500 ug/
ml) 0.1 ml ZKibEE, 10 FRTHEE»SREICEL
LboxBEE L7

4) C.difficile D-1 FUR O

C. difficile D-1 FUROBM X, BEIZHFED 01 M

M) AR (pH8.0) #MATX {HHEL, 47T,
10,000 r. p. m., 20 Lo i, Lik% 0.45um O
Millex 7 1 V% — HA (3 ) ®7) Tik#aL, TOMl
WEMHE LTHVW:, D-1 fil{omMmitiz, D-1 57
2 ARE (FAX o) 2AIVEST v 7 A6k
WIS DT HILZIZMM L C. difficile D-1 HiL
K 5 0, 125, 250, 500, 1,000, 2,000 ng/m! % EhEhii
WELTHERLAay ba—L LKL, 0ngml B&
¢ 125 ng/ml % (-), 250 ng/ml # (%), 500 ng/ml
% (+), 1,000 ng/ml # & 1¥ 2,000 ng/ml % (2+) &
LTHEERL
II. B |

1. fEtEB X UL RHER

TAZ/PIPC %45 L7- 5 #ivh 2 81 (GESI 1, 3) I+
FENOEED P OKBRE) BBOONH, ILHA
FOLARAERMEHHLTREZHRITAZLNTE,
BERTHRICHE L, $72, WH, BEEL2ELOMHL
FEREIZD SN h o7,

2. BIHIEZNESE)

5HDEME 1 g POMENPER) % Tables 4~8 BL U
Figs. 2~6 \Z/R L7z, #ERIC X ), oifl, AMOEEIC
BETFOELDENALNLD, BIEFMD TAZ/PIPC
BEPOFAEEREICOVWTABE, EW 1 TEH
TR H, EF 4 TBROFEEORINENZTN
BOoONl, ~HEREHERKICOWVWTIZER 1, 2,
3 CTEHLZRAH, EH 5 TEEORAIBEL TN
Hohiz,

Tazobactam/piperacillin 196 mg/kg % 10 days, i. v.

12 Aerobes --o- Total acrobes
—o— Staphylococcus
104 —o— Streptococcus
—o— Enterococcus
8 —— Bacillus
—e— Enterobacteriaceae
64 —+-Candida
g4
8 ol N SO A S
= 21 assay limit
8
) 0 T T T T T 1
% 0 5 7 9 +4 +6 Days
E 124 Anaerobes --o- Total anaerobes
o —o— Lactobacillus
S 10 —o— Bifidobacterium

—o— Veillonella

@
I

=2}
1

e assay limit

0I T 1T T
0 5 7 9

+4 +6 Days

Fig. 2. Changes in viable fecal cells following adminis-
tration of tazobactam/piperacillin (Case 1, 0 y 4 m,
male, Pyelonephritis) .
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Tazobactam/piperacillin 172 mg/kg % 5 days, i. v. Tazobactam/piperacillin 200 mg/kg * 8 days, i. v.
124 Aerobes --o- Total acrobes 12 Aercbes --o Total acrobes
—— Staphylococcus —— Staphylococcus
—o- Streptococcus 10 —o— Enterococcus
—~o— Enterococcus —— Bacillus
—— Bacillus 84 —o— Enterobacteriaceae
—e— Enterobacteriaceas —— NFGNR
—+— Pgeudomonas 8-
—+-Candida
] w44
: e N .
= 4 assay limit = 24 assay limit
3 8
2 0 T T 1 '] 0 T T T 1
2 0 4 +2 +6 Days % 0 3 7 +8 Days
=.§ 12 Anaerobes -.o- Total anaerobes > 19| Anaerobes --o- Total anaerobes
w —— Lactobacillus ° —+— Lactobacillus
3 10 —o— Bifidobacterium _§° —o- Bifidobacterium
—o— Eubacterium —o— Eubacterium
8 —— Lec (=) Clostridium —=— Lec( - )Clostridi
—+-C. difficile —+— Bacteroides
64 —— Bacteroides —o— Veillonella
~— Veillonella
4
27 " aesay limit 24 assay limit
0 T T T ) 0 T T T 1
0 4 +2 +6 Days 0 3 7 +6 Days

Fig. 3. Changes in viable fecal cells following adminis-
tration of tazobactam/piperacillin (Case 2, 1 y 9 m,
female, Pneumonia).

Tazobactam/piperacillin 204 mg/kg % 15 days, i. v.
12 Aerobes --o- Total acrobes
—&— Staphylococcus
—o— Streptococcus
—o— Enterococcus
—»— Bacillus
—eo— Enterobacteriaceae
—+—Candida
-
]
3
8 2 o
= assay limit
8
Q 0 T T T T T 1
E 0 4 11 14 +4 +6 Days
;E 12 Anaerobes --o- Total anaerobes
; —o— Bifidobacterium
S 10- —o— Eubacterium
—=—Lec(~) Clostridium
8 —+—Lec(+) Clostridium
—4— Bacteroides
64 —%— Fusobacterium
—o— Veillonella
44
21 assay limit
0b— T

0 4 11 14 +4 +6 Days

Fig. 4. Changes in viable fecal cells following adminis-

tration of tazobactam/piperacillin (Case 3, 4 y 0 m,
female, Pyelonephritis).

HENOEHZ AL L, FEBBHOTERETH S
Escherichia coli *13 L% &3 % Enterobacteriaceae i3,
FTRTOER CHREFIIRD T 2EMAZD 50, FER
1, 3, 5 TIXEHLEAH, EF 2, 4 TRPEEDOR
LrRENENZED SNz, Enterococcus 1, FEH 1, 3,

Fig. 5. Changes in viable fecal cells following adminis-
tration of tazobactam/piperacillin (Case 4, 6 y 3 m,
male, Pneumonia and Otitis media).

Tazobactam/piperacillin 214.4 mg/kg % 8 days, i.v.

Aerobes

—a— Pseudomonas
—a— Xanthomonas

+14 Days

--o- Total anaerobes
—o— Lactobacillus
—o— Bifidobacterium
—o— Eubacterium
—=— Lec(~)Clostridium

Log of viable cell count

—e—Veillonella

27 " assay Liimit

0 T T T T
0 2 4 7

+I4 Days

Fig. 6. Changes in viable fecal cells following adminis-
tration of tazobactam/piperacillin (Case 5,9 y 10 m,
female, Pneumonia) .

4 THREFEFHIZBRAL, EHM 2,5 CBVTH, En-
terococcus avium HRHMBRLUT & &Y Enterococcus
faecium AWM 52 EBRNATORERLRRIRD bhiz,
V¥ B TdH 5 Staphylococcus IZFER 1, 3, 5 THEH
CRHBESN TV, WTFhoEFMICBWTHESHIC
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Table 4. Fecal microflora, concentration of tazobactam/piperacillin (TAZ and PIPC) and 7 -lactamase activity in feces befors,

after administration of tazobactam/piperacillin (Case 1)

during and

Counts of organisms*

Case 1

day of study

9

+4

+6

Aerobes

Staphylococcus sp.
S. aureus
S. epidermidis
Coagulase (—) Staphyl

Streptococcus sp.
a -Haemolytic Streptococcus
y -H lytic Strept s
Group D Streptococcus

Enterococcus sp.

E. faecalis

E. faecium

E. avium
Bacillus sp.
Enterobacteriaceae

E. coli

C. freundii

K. pneumoniae

K. oxytoca

E. cloacae
Pseudomonas sp.

P. aeruginosa

P. putida

Other Pseudomonas
X. maltophilia
NFGNR
Candida sp.

C. albicans

C. glabrata

Other Candida

2.8X10*
2.0X10°

8.0X10*
8.2X10*

3.2X10*

4.0%10"

4.0x10"

2.2X10°

2.2X10°

1.8X10*

2.0X10?

2.0X10?

2.0X10°

1.1X10*
8.0Xx10¢
9.8X10°
6.0X10*

1.4X10%

1.4X10%

2.4X10’

2.4X10

1.6X10°

2.0X10*
2.0X10?

2.1X10*
5.8x10*
1.0X10°
5.6x10°
1.2x10°
1.2X10°

1.2X10°

1.2x10

6.1X10"

6.0X10"

8.0X10°

6.0x10*

Total count of aerobes

2.2X10°

2.0X10*

2.0X10*

<2.0X10?

1.4X10%

2.5X10°

Anaerobes
Lactobacillus sp.
Bifidobacterium sp.
Eubacterium sp.
Clostridium sp.
Lec (—) Clostridium
Lec (+) Clostridium
C. difficile
Anaerobic gram positive rod
Bacteroides fragilis group
B. fragilis
B. distasonis
B. thetaiotaomicron
B. vulgatus
B. uniformis
Fusobacterium sp.
Veillonella sp.

2.2X107
8.8 10"

2.2X10°
3.8X10%

1.1X10¢

7.6X10°
1.0X10%*

2.6 X107

Total count of anaerobes

8.8X10*

<2.0x10?

<2.0X10?

<2.0X10?

3.8X10%

1.0X10%

Concentration of TAZ in feces ( ug/g)
Concentration of PIPC in feces (ug/g)

ND
ND

ND
61.6

ND
83.8

ND
ND

ND
ND

8 -lactamase activity in feces

(+)

(=)

(=)

(=)

(=)

C. difficile D-1 antigen

NT

(=)

(=)

NT

NT

*Viable cells count per gram of feces, NFGNR: Glucose-nonfermentative gram-negative rods, Lec (—): Lecithinase-negative, Lec (+):

Lecithinase-positive, ND: Not detected, NT: Not tested

TAZ: tazobactam, PIPC: piperacillin
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Table 6. Fecal microflora, concentration of tazobactam/piperacillin (TAZ and PIPC) and f -lactamase activity in feces before, during and after
administration of tazobactam/piperacillin (Case 2)

Case 2
Counts of organisms* day of study
0 4 +2 +6
Aerobes
Staphylococcus sp. 1.0x10*
S. aureus 24X10°
S. epidermidis 8.0x10*
Coagulase (—) Staphylococcus
Streptococcus sp. 1.0X10°
a -Haemolytic Streptococcus 1.0x10°
y -Haemolytic Streptococcus
Group D Streptococcus
Enterococcus sp. 1.8X10" 1.4%X10° 1.0Xx10% 1.2X10°
E. faecalis
E. faecium 1.4X10* 8.4X%10° 8.0x10*
E. avium 1.6X10’ 2.0x10° 4.0x10°
Bacillus sp. 8.0X10? 8.0x10* 4.0x10°
Enterobacteriaceae 6.0x10" 4.0x10* 1.8X10* 5.5X%10*
E. coli 6.0X10" 2.0X 10 1.8%10 4.0x10°
C. freundii 2.0% 10 1.4X10"
K. pneumoniae 1.4X%10*
K. oxytoca
E. cloacae
Pseudomonas sp. 2.6X10°
P. aeruginosa 2.6X10°
P. putida
Other Pseudomonas
X. maltophilia
NFGNR
Candida sp. 5.0X10* 6.0X10° 8.0X10* 4.2X10*
C. albicans 5.0x10° 6.0Xx10° 8.0X10* 8.0X10*
C. glabrata
Other Candida 3.4X10¢
Total count of aerobes 1.1X10° 1.5X10* 1.1X10% 1.8X10*
Anaerobes
Lactobacillus sp. 4.0X10*
Bifidobacterium sp. 4.6X10" 2.8X10° 1.1x10
Eubacterium sp. 6.0x10°
Clostridium sp. 2.2X10° 1.0X 10’ 2.6X10*
Lec (—) Clostridium 1.0x107
Lec (+) Clostridium
C. difficile 2.2X10* 2.6X10*
Anaerobic gram positive rod
Bacteroides fragilis group
B. fragilis
B. distasonis
B. thetaiotaomicron
B. vulgatus
B. uniformis
Fusobacterium sp.
Veillonella sp. 5.0X10" 3.2X107 1.2X10*
Total count of anaerobes 4.6X10" <2.0x10? 2.8X10° 1.2X10"
Concentration of TAZ in feces (ug/g) ND ND ND 35.5
Concentration of PIPC in feces ( ug/g) ND 34.7 ND 53.5
[ -lactamase activity in feces (+) (-) (+) (+)
L . (+) (+)
C. difficile D-1 antigen 1,000 ngg (=) (=) 1,000 nglg

*Viable cells count per gram of feces, NFGNR: Glucose-nonfermentative gram-negative rods, Lec (—):

Lecithinase-positive, ND: Not detected
TAZ: tazobactam, PIPC: piperacillin

Lecithinase-negative, Lec (+):
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Table 6. Fecal microflora, concentration of tasobactam/piperacillin (TAZ and PIPC) and /3 -lactamase activity in feces before, during and after
administration of tazobactam/piperacillin (Case 3)

Case 3
Counts of organisms* day of study
0 4 11 14 +4 +86
Aerobes
Staphylococcus sp. 2.6X10° 1.1X10¢ 2.0X10¢
S. aureus 4.0X10*
S. epidermidis 2.2X10° 2.0x10¢
Coagulase (—) Staphylococcus 1.1X10¢
Streptococcus sp. 6.6X10° 2.0x10°
a -Haemolytic Streptococcus
y ~Haemolytic Streptococcus 6.0X10" 2.0%x10°
Group D Streptococcus 6.0Xx107
Enterococcus sp. 2.0X10’ 1.1X10*° 2.8X10%
E. faecalis 6.0X10° 1.2x10*
E. faecium 3.2X10"
E. avium 2.0x10 1.0X10% 2.7X10%
Bacillus sp. 3.0X10° 2.0X10* 1.6X10°
Enterobacteriaceae 5.7X10¢ 5.4X10° 1.3X10%
E. coli 5.6X10° 7.0X10°
C. freundii 2.2X10° 2.6X10*
K. pneumoniae 1.2X10° 2.0X10° 3.4X10°
K. oxytoca 1.2X10°
E. cloacae
Pseudomonas sp.
P. aeruginosa
P. putida
Other Pseudomonas
X. maltophilia
NFGNR
Candida sp. 6.2X10" 1.8X10° 5.6 X107 1.7X108 3.4X10°
C. albicans 6.0Xx10?
C. glabrata 6.2X10’ 1.8X10° 5.6 X107 1.6 X108 3.4X10*
Other Candida 7.6X10°
Total count of aerobes 6.9Xx10* 3.1X10° 1.8X10° 2.2X10° 1.6 X10% 4.1X10%
Anaerobes
Lactobacillus sp.
Bifidobacterium sp. 3.4%10° 1.4X10°
Eubacterium sp. 2.0X10°
Clostridium sp. 2.4%10° 1.2X%10° 6.7Xx10°
Lec (—) Clostridium 2.4X10° 1.2X10° 6.6X10°
Lec (+) Clostridium 1.3X10°
C. difficile
Anaerobic gram positive rod
Bacteroides fragilis group 6.0X10°
B. fragilis
B. distasonis
B. thetaiotaomicron
B. vulgatus 3.4X10°
B. uniformis 2.6X10°
Fusobacterium sp. 2.4X10°
Veillonella sp. 8.0X 108 4.0x10°
Total count of anaerobes 1.2X10% <2.0X10? <2.0X10? 1.4X10° 1.2X10° 1.1X10%
Concentration of TAZ in feces (ug/g) ND ND 418 27.4 ND ND
Concentration of PIPC in feces (ug/g) ND 55.7 156 238 ND 315
A -lactamase activity in feces (+) (=) (—) (-) (—) (+)
C. difficile D-1 antigen (=) (=) (=) (=) (=) (=)

*Viable cells count per gram of feces, NFGNR: Glucose-nonfermentative gram-negative rods, Lec (—): Lecithinase-negative, Lec (+):

Lecithinase-positive, ND: Not detected
TAZ: tazobactam, PIPC: piperacillin
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Table 7. Fecal microflora, concentration of tazobactam/piperacillin (TAZ and PIPC) and § -lactamase activity in feces befors, during and after
administration of tazobactam/piperacillin (Case 4)

Case 4
Counts of organisms* day of study
0 3 7 +6
Aerobes

Staphylococcus sp. 8.0x10¢
S. aureus
S. epidermidis 8.0Xx10*
Coagulase (—) Staphylococcus

Streptococcus sp.

a ~-Haemolytic Streptococcus
y -Haemolytic Streptococcus
Group D Streptococcus

Enterococcus 8p. 6.8x10° 6.3x10
E. faecalis 2.0X10* 8.0x10
E. faecium 8.6x10* 5.6 %10
E. avium

Bacillus sp. 8.0%10" 6.0Xx10* 1.4X10° 2.8x10°

Enterobacteriaceae 1.1X10° 6.0x10* 3.0x10° 1.7x10°
E. coli 1.1X10* 6.0Xx10* 3.0x10* 1.6X10°
C. freundii
K. pneumoniae 2.0X10°
K. oxytoca
E. cloacae

Pseudomonas 8p.

P. aeruginosa
P. putida
Other Pseudomonas

X. maltophilia

NFGNR 6.0%10*

Candida sp.

C. albicans
C. glabrata
Other Candida
Total count of aerobes 1.2X10° 6.1X10* 1.7X10° 4.5X10’
Anaerobes

Lactobacillus sp. 4.0X10* 4.0X10*

Bifidobacterium sp. 8.0X10* 5.4X10* 1.6x10° 2.2X10°

Eubacterium sp. 4.0X10° 6.0X10"

Clostridium sp. 1.0x10*
Lec (—) Clostridium 1.0x10*
Lec (+) Clostridium
C. difficile

Anaerobic gram positive rod

Bacteroides fragilis group 8.2X10° 8.8X10%* 1.2X10% 9.2X10°
B. fragilis 2.0X10* 1.4X10°
B. distasonis 6.8X10* 1.0X10° 4.0X10
B. thetaiotaomicron 2.2X10° 4.0X10° 8.8X10°
B. vulgatus 6.0X10° 6.0x10°
B. uniformis

Fusobacterium sp.

Veillonella sp. 1.2X107 2.0X10* 5.2X10° 3.4X10"

Total count of anaerobes 9.4X10° 8.9X10® 1.9X10% 1.2X10%

Concentration of TAZ in feces ( ug/g) ND ND ND ND

Concentration of PIPC in feces (ug/g) ND ND ND ND

B -lactamase activity in feces (+) (+) (+) (+)

C. difficile D-1 antigen (=) (=) (=) (=)

*Viable cells count per gram of feces, NFGNR: Glucose-nonfermentative gram-negative rods, Lec (—): Lecithinase-negative, Lec (+):

Lecithinase-positive, ND: Not detected
TAZ: tazobactam, PIPC: piperacillin
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Table 8. Fecal microflora, concentration of tazobactam/piperacillin (TAZ and PIPC) and /3 -lactamase activity in feces before, during and after
administration of tazobactam/piperacillin (Case 5)

Case 5
Counts of organisms* day of study
0 2 4 7 +4
Aerobes
Staphylococcus sp. 1.7X10* 2.0X10? 1.2X10°
S. aureus 8.0X10° 2.0X10?
S. epidermidis 2.0X10? 1.2X10°
Coagulase (—) Staphylococcus 8.8X10°
Streptococcus sp. 2.0X10¢ 8.0X107 8.0X10®
~ -Haemolytic Streptococcus 2.0X10¢ 8.0X107 8.0x10®
y ~Haemolytic Streptococcus
Group D Streptococcus
Enterococcus sp. 6.9X10° 4.0X10° 6.1X10° 1.1X10° 3.0X10®
E. faecalis
E. faecium 9.0X10° 4.0X10° 6.1X10° 1.1X10¢ 3.0x10¢
E. avium 6.0X10¢
Bacillus sp. 8.0X10? 4.0X107 6.0X10®
Enterobacteriaceae 2.0X10° 3.4X10° 6.0X10? 1.6X10°
E coli 2.0X10° 3.4X10° 6.0X10? 1.6X107
C. freundii
K. pneumoniae
K. oxytoca
E. cloacae
Pseudomonas sp. 2.0X10* 5.8X10°
P. aeruginosa
P. putida 2.0X10*
Other Pseudomonas 5.8X10°
X. maltophilia 3.0X10°
NFGNR 5.0X10° 3.2X10° 3.4X10°
Candida sp. 8.0X10? 2.2X10° 3.9X10° 6.0X10° 1.4X10*
C. albicans
C. glabrata 2.0X10° 3.9X10° 6.0X10°
Other Candida 8.0X10¢ 2.0X10? 1.4X10*
Total count of aerobes 2.0X10° 3.8X10° 1.0X10° 2.0X10° 1.7X10°
Anaerobes
Lactobacillus sp. 1.6 X10¢ 1.2X10° 2.4X10°
Bifidobacterium sp. 1.4X10" 1.2X10°
Eubacterium sp. 2.8X10°
Clostridium sp. 3.4X107 6.0Xx10° 1.2X10¢ 2.0x107
Lec (—) Clostridium 3.4X107 6.0X10¢ 1.2X10¢ 2.0X107
Lec (+) Clostridium
C. difficile
Anaerobic gram positive rod 2.0X10°
Bacteroides fragilis group 2.2X10°
B. fragilis
B. distasonis
B. thetaiotaomicron 2.2X10°
B. vulgatus
B. uniformis
Fusobacterium sp.
Veillonella sp. 1.2X10’ 8.0X10* 1.1X10¢
Total count of anaerobes 1.6X10% 6.0X10° 1.2X10¢ 1.2X10¢ 4.8X10°
Concentration of TAZ in feces (ug/g) ND ND ND 238 ND
Concentration of PIPC in feces (ug/g) ND ND ND ND ND
;3 -lactamase activity in feces (=) (=) (=) (—) (=)
C. difficile D-1 antigen SOE)-;)g/g (=) (=) =) =)

*Viable cells count per gram of feces, NFGNR: Glucose-nonfermentative gram-negative rods, Lec (- ): Lecithinase-negative, Lec (+):

Lecithinase-positive, ND: Not detected, NT: Not tested

TAZ: tazobactam, PIPC: piperacillin
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Effect of tazobactam/piperacillin on intestinal bacterial flora

—Studies in the pediatric field—

Satoshi Iwata®, Isamu Kamimaki®, Eiichi Isohata®, Yoshiaki Kin?,
Takao Yokota?, Yutaka Kusumoto®, Yoshitaka Sato®, Hironobu Akita?,
Seiichiro Nanri®, Tadao Oikawa® and Keisuke Sunagawa?

YDepartment of Pediatrics, Kasumigaura National Hospital, 2-7-14 Shimotakatsu, Tsuchiura, Ibaragi,
Japan

*Department of Pediatrics, School of Medicine, Keio University

YDepartment of Pediatrics, The Second Tokyo National Hospital

Tazobactam/piperacillin (TAZ/PIPC), a new injectable combination antibiotic consisting of tazobac-
tam (TAZ), a new p-lactamase inhibitor, and piperacillin (PIPC), an injectable penicillin, in a
ratio of 1: 4 (potency) was studied with regard to its effect on the intestinal flora of pediatric
patients. Five children with infections (2 boys and 3 girls; ages: 4 months to 9 years 10 months;
body weights 8.14~28.0 kg) were given TAZ/PIPC at 43~53.6 mg/kg 4 times daily for
5~15 days. Before, during and after administration, fecal samples were collected and bacterial
contents per gram of feces were assessed and viable cells counted for each bacterial species. At
the same time, fecal levels of TAZ and PIPC, j3-lactamase activity and contents of Clostridium
difficle D-1 antigen were also determined. With regards to changes in fecal bacterial flora during
administration of TAZ/PIPC, slight individual differences were seen. A decreasing tendency was
seen in Enterobacteriaceae among major aerobes in feces. The cell count of this species of bacte-
ria decreased remarkably, falling below the detectable limit in 3 of 5 cases. The cell count of
Enterococcus also fell below the detectable limit in 3 of 5 cases. In the 2 remaining cases,
changes in bacteria occurred within the genera of the bacterial species examined. As a result, the
total cell count of aerobes decreased remarkably in 1 case and slightly in 1 other case. Among
anaerobes in feces, Bifidobacterium, Eubacterium and Bacteroides, which had been prevalent,
showed a remarkable decrease in cell count during treatment. In 3 cases, the total cell count of
anaerobes decreased remarkably. In all 3 of these cases the patients were infants. An increasing
tendency was seen in glucose-nonfermentative gram-negative rods, fungi and Bacillus in 1, 4 and
4 cases, respectively, during treatment. In 2 infants in whom remarkable decreases were seen in
Enterobacteriaceae, Enterococcus and the main fecal anaerobes, diarrhea was observed, and
Candida became the most predominant organism during treatment. C. difficile and C. difficile
D-1 antigen were isolated in 1 and 2 cases, respectively, and no relation was found between
changes in these counts and fecal characteristics. In 2 cases, TAZ was detected in feces during
administration and the fecal concentration ranged from 27.4 to 41.8 ug/g. On the other
hand, PIPC was detected in feces during treatment in 3 infants in whom marked changes were
seen in the intestinal flora. These cases had fecal concentrations of 34.7 to 238 ug/g. Before treat-
ment, 3-lactamase activity was positive in 4 cases. In 3 of these cases, conversion to negativity
was obtained during treatment. From these results, TAZ/PIPC is considered to have a marked in
fluence on the intestinal flora in childeren. Caution should thus be exercised as the development
of diarrhea, along with changes in gastrointestinal bacteria, may occus during the use of
TAZ/PIPC.



