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MEEBD X 5 e BERSRBIC 1T 5 BBIETERE
i) eFnionic, —KCHENIHER N SH 6 AR
EOHCHWSR TV 5178, Ureidopenicillin o —-
T% % piperacillin (PIPC) 1 75 s[BtEE L MY E
BWHEESEYHE LTH DY, aminoglycoside #j(AGs)
cephem H X I UCHEEF L L b ERDORKREE HFH
EAh5Z kB, PIPC iz probenecid #{EH DS
BTk, WIVBYWERIC ST S PIPC © cephem #|,
41 cephaloridine, AGs © BEMLHBEBRIEAL L © %
BRRBC OV TR RELT & 299, R ETD
ZOBHRENRED LR NIE, cephem FHE XU AGs f &
ODEBHEAAN*RET 2 LO0SVIRKBBECL 5
THRCERTLIZ ENE LR,

Haix, MBREBCETHREFEOARBEC ST
PIPC #EERMIC AGs # U » LT HEEHAEFOE
ERELEFTHINE2ERE L,

I. # 8 & 5 &%

1985 4F 10 A5 1987 422 A % Tiz ABE L 7o B
KENMREEEREEE 254 flico \ THREH L, &
ZRED L EAE B 4t fE% cephem %|, aminoglycosides
(AGs), % XUf amphotericin-B (AMPH) 7z X D#E
BRI U SFI0ARE THE L, EBEBORFIX

Tablel wRT X 51y v-4f4, FEY v @AM,
B voE BETRERMA L THD, HHIGHEE
BERECHEFAIC I > TELVERIE RS &
DEFERFIECHE Shic, FOBDOHRER O EH
BLATFD L) THBH, AGs (33TXT 1-1.5 BI04
8, Amikacin (AMK): 200 mg x 2-4 [6], Gentami-
cin (GM): 80 mgx2-3 [E, Tobramycin (TOB): 80
mg X 2-4 [al, Micronomycin (MCR): 60 mg x 3-4 [g],
Astromicin (ASTM): 200mgx3-4 [6], Dibekacin
(DKB): 100 mg x 3-4 8], PIPC 5 X ¢ cephem RHi4
Floiz & A Lk AGs T LT 1-1.5 Beff] o0 SARgiE
T 2gx3 @#H5 Lic, AMPH {3 &S558 C 7 B0
T 1mg 25 L7z, Miconazole (MICO) 2 2 B§fE
FEHIET 400mg 7>5 800 mg T L,

MpRREFE, MEF27 v7F=v, RF N-acetyl-p-
D-glucosaminidase(NAG), Ifidh, FRH B-2-microglo-
bulin (8-2MG), % X UMird, R Na, K %
BIE L1,

R NAG 1% 24 Bf5]E R T sodium-cresolsulfonph-
thaleinyl-N-acetyl-8-D-glucosaminidase (MCP-NAG)
FRAVGHEKE (NAG 7R b, EHFHHE) CHEL
<. NAG fEIXREOELIC L 5 BEYR L bR

* BUREHEX P BET 8-1
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Table 1. Patient distribution
Group AY Group B? Group C¥ Group D¥
Age (range, mean) 17~80, 48.6 16~84, 51.5 16~75, 46.0 15~84, 47.4
Sex (female/male) 1:0.63 1:0.73 1:0.75 1:0.8
disorders

AML® 63 23 3 3
ALL® 11 13 0 2
ATL" 9 2 0 0
CML - BC¥ 2 4 0 1
Multiple myeloma 19 9 0 1
Aplastic anemia® 18 12 1 2
Malignant lymphoma 15 14 2 2
Myelodysplastic syndrome 4 1 1 0
Others!® 9 6 0 1
Total 150 84 7 12

1) : Patients treated with AGs, PIPC and other antibiotics

2) : Patients treated with AGs and some antibiotics other than PIPC

3) : Patients treated with AGs and some antibiotics other than PIPC, which was administered a few days after
4) : Patients treated with AGs, PIPC and other antibiotics but PIPC was stopped a few days after

5) : Acute myelogenous leukemia (FAB classification Mi~s)

6) : Acute lymphoblastic leukemia (FAB classification Li-2)

7) D Adult T cell leukemia
8) : Chronic myelogenous leukemia in blastic crisis

9) : Including one patient with drug-induced pancytopenia

10) : Including patients with breast cancer with bone marrow involvement, neuroblastoma with bone marrow
involvement, hypereosinophilic syndrome, thrombotic thromhbocytopenic purpura, and hypereosinophilic syndrome

Table 2. Changes in urinary NAG values

Increase Decrease or Variable
no change
Group AV 65 61 24
Group B? 62 15 7

1) : Patients treated with AGs and PIPC.
2) : Patients treated with AGs without PIPC.

hrLv7F=ETE LT units/lg TRl (EFR
B :2.2+1. 3units/g)?. HIIC 2\ T, #HAERE
BoEEY BT 5 o c HiEFBRSRELD D 10
units/g Ll EsmmLich ke &Y, ThUTOH
MEFD Licb OB P EFLIFRELL, EBNEEL
fihote b DERTE & L, B-2 MG i 24 BFREIER
T &% (Phadezyme-beta-2-microtest, Pharma-
cia) 1T X » THE Lic GEFHHE : 0.5-2.0 pg/mb)1%
Mm%, Reb Na, K (% flame photometry THIE L7z
mF s v7 ¥ = EIHEARSPC2 G TEMLTY
A, T2l b SREFHEC L ZEREORLL
Ex bRt EFICIE S A TUWnL, 20 CHEAR
ErrntBbhsWbhiliEs vy = vEDLER
Zighr» 1o

II. R’ *

BRI & LT PIPC #&A THBERXTIc~ 1 ER
12 150 BT, &A TUWigh - ERL 84 FITH -7,
202 B TERKESCHENKBOEE, FRA ML
FizEX e » 1o (Tablel), PIPC &t HRER
TiXRP NAG B ER Lcb ik 65 fIT43%, EAL
e otod DIk 61 §IT41% TH -1 (Table2), E
Wil RRTT 5, L 55 oA BRERERE A
ROBHTH - T HAMKRREC X 2FHAHFE
FERRHuE %P1 % L, MCR, cefotiam (CTM), PIPC
YHREIhTUVAHA, RFE NAG L -2MG &b
tnLiehs -t (Fig. 1o

PIPC JEBFRBE T, IR NAG X 62 fl, 74% TH
B Licoizst LT, i Licd» ek 15 f, 18% i<
T¥ieh »7c (Table2), Z ORENLOIXEFHEER
# fE (& B (refractory anemia with excess of blasts :
RAEB) mbaamMBR-BiT LI 65 BOBHETH-
t= (Fig.2), &0 cytosine arabinoside D RIAF &%
CEBRLEHMGINE b, Mkl & O BRENGR
L7z, Latamoxef (LMOX)+MCR %% cefamandole
(CMD) +ceftizoxime (CZX) +AMK = ZEELTHhbH
Reh NAG »#EmL, AMK 0% (R UTH 5 R
f1 NAG #3@4d Lic (Fig.2), CMD, CZX &L
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Mode of therapy
AG &/or AMPH O———e
[ ———

PIPC

Case n0.160, 55y.0. M. AMMoL

BHAC. 6MP. mPSL

CTM 4 CMX ¢ )

MCR 160 AMK 400 ,
PIPC 4 |

T
Day 1
Fig. 1.

Mode of therapy
AG &/or AMPH O——»

11 21 31

Changes in NAG values in a patient treated with AGs and PIPC

PIPC
Case no.6, 65y.0. M. RAEB—overt leukemia
CLDM 1200
(f‘l‘f/\‘% CzZX 4 CZX 6
o8 |LMOX 6,CMD 6 LCMD 6
MCR 180, AMK 600 AMK 300
AMPH 1 3
PLAC 300
100
S-Cr
(mg/dl)
X
X 1.0:1 X = X = X = X e i e e e e = e —m——x
1 L 1 1
Day 1 11 21 32
Fig. 2. Changes in NAG values in a patient treated with AGs without PIPC

T X3 Bbh s,

Rer NAG i+ 5% &, —fic AGs #®
AMPH 0#53~4 % X b#mMLT, BEPLEER
HERIIB2BIET LIADTS

Thb 2Bkt 5 RE NAG ORIz x* RET1
% DR TEECEN S -7 (Table2), Zhbh 2 F
DiEmiz, %% AGs = AMPH T LT\, PIPC
FEREMLIcL 0N T BB T 5B 1HITIE, AMK
5 TR NAG A0 Licas, BEA%F|IH O fosfomycin
(FOM) % PIPC w&E L7c b Z 5, NAG 1IH4 L1,

45 1%l 64 B&D RAEB 0BT, BPucxt LT
AMK % 600 mg =348 L MICO #inzx 7ctHX b NAG
THEIN LEad7oA%, AMK % ASTM iz T AMPH
Finxt-L = s, NAG 12X 51z 329 units/g ¥ CLEH
Lt £2AMPIPCHZhbizinzickZ b NAG fE
RMEE TIETA L W b © © 162 units/g 1WA L
1=, Ofloxacin (OFLX) & clindamycin (CLDM), ¥ i
cefmenoxime (CMX) o 6t FBtaE I —FK LT NAG

PN LTV B, BI=Eidshikgd NAG 12X LI
ML, CMX iz hhbb$ NAG IZERLT
WAZ Emb, Zhb cephem #ik NAG OBy Zicidh
Mo TuicWEBbh % (Fig.3),

251, ThboREFEOMIZY4E) AGs © AMPH
L PIPC %BtF LT\ %%, #ic PIPC ik LAt
12 Bl 10 ShbDOBITI\Tik PIPC DRI
52D Lighotc, BHRBEADBRRPIED 75 D
TERARRTT 5, Mikicx LT AMK & PIPC %8
517, NAG 0 LERBi2iZ- &b Ly (104 units/g
26 128 units/g), LA L PIPC »duik LT CMD &
CMX %Mzt 5, NAG {Hiz &z 208 units/g ¥
cighn Lic (Fig. 4), Cephem #|iEhic bbb
AMK dhik#% NAG fHI# K LT\50T, NAG DL
12 AMK iwX3h0iExbhsb,

“he 2Bkt 5 NAG {HOXE)NL PIPC OBHR
¥ILRBMAIBLDLELDNRB, Tl AGs I ce-
phem F|%BiH L7-& D NAG fHic 52 2B LEL
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Mode of therapy
AG &/or AMPH o——.

PIPC
Case no.24], 6dy.0. M. RAEB
OFLX 600 ,
LABPC4___ 2, (2,4,2, CLDM 1800
2004 LMOX ¢ 2, CMZ4 CMX ¢
(*I*JI}G) AMK 200, 400 200 200 300 600 400  ASTM 600
3 MICO 400 ) 600 1200 A
AMPH,l 48 16,25, 32
PIPC 6 )
100
S-Cr
(mg/dl)
¥ 209 9
X © U S —— = --)o--x-..(qx-n-x.,.-x--«.x.x..,(.___,___“
1
Day 1 11 21 27
Fig.3. Changes in NAG values in a patient treated with AGs, subsequently combined

with PIPC

Mode of therapy
LAG &/or AMPH o——»

PIPC o—>

Case n0.249 75y.0. F. Drug induced pancytopenia

(CMX 3 .
NAG CMD 3
(U/g) == 4

I LPIPC4_,

(AMK 200 !
200

X
"‘M(.-x_-- ———Km = e =X e =X - XX
!

|
Day 1

Fig. 4.

12 22

Changes in NAG values in a patient treated with AGs and PIPC,

which was subsequently withdrawn

bhad, NAG fEDERIE AGs D SI—FHLTE
b, cephem FGHA TIHITHMT AT LdHAbhigh
oictcd®, cephem FlOEEIIThiz @t Bb
hic,

AGs BB\ ik AMPH oA 0fLxrhbic PIPC %
BRALTOABEYHAHER DO NAG fHIZ L > TED
#D 6 BT HiFie (Fig.5), FEEM HEHT NAG
A% 0-10 units/g, 11-20 units/g, 21-50 units/g, 51-100
units/g, 101-150 units/g, 151-200 units/g THT 5 &,
PIPC #ftf LigWBETRHBFALAETI DS, Fcl
EHiENE BT S %D NAG EH M LI,

Z DX 57 PIPC DR AGs 5 LUHEEH &
Bl THEY S TWBhE Sk K L (Ta-
ble 3), PIPC %8/ LIz &1L GM 04X 7ieb T, B
BN & ShTVw5 MCR, AMK, ASTM,
DKB T} i3 LA & T NAG 2#8fnlt L4 L PIPC

O LIc BETiL, AGs BRI »b LTS L f)
T NAG D& RDILH, » oo TDZ &I AGs &
AMPH %»#tALIBAS, » v = TRLUCEHART
LEBRTH -1

AGs 3 X1 AMPH % cephem Hl/r & LHfRBLE X
hBZ EHBUA, cephem H|fc & oFEHH PIPC o
NAG =3 52 RHBLEL TV D0 E S i
L7- (Fig.6), PIPC #5.8% LIE SR Tl AEEHR O
BECETFOENH Y (RiETE CTM, CMZ, #ET
¥ ABPC, MINO, FOM #i%&\v), Zhbi NAG {#
TR EEr5Ex TOATERITETERVLA, Lo
BtAEHFIcE VT PIPC %ftH Lic\ & R NAG
X ERTBZEBREINI, LT, HFAEKHR
PIPC n#BEEE LT\ EE2 bR D,

R NAG LIAHCEEEDCREL LT -2MG R
th Na, K 75 & d—OER THRET LI, —E L1-E
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Table 3. Changes in NAG values in various AGs

AGs

GM | ASTM | MCR
NAG

AMK | TOB | DKB | AMPH | MICO

Group | I¥ | 2 /(O 3 (1) {17 (11)

31(20) 2(2) | 8(6) {17(1) | 5(0)

AV 1 pv| 0(0) | 0(0) |23 (21)

3220 1(1) [ 3(2) |14(3)] 9(0

Group | I 5(1) | 7(4) | 7(4)

28 (19)| 5(1) | 2(2) | 23(5) | 11 (3)

B2 | D o |0 | 0(O

11 (8| 0(1) | 0(0) 43)] 300

1) : Patients treated with AGs and PIPC
2) : Patients treated with AGs without PIPC
3) : Number of patients whose NAG values increased

4) : Number of patients whose NAG val

ues decreased

5) : Parenthesis ; number of patients with AGs, but without AMPH or MICO.

2107 r210
200
190
180
170
160
150
140
130
120
110
100
90
- 80
70
I 60
50
I 40
I 30
20
10

before after

Large open circle : mean + 1SD in Group A with AGs and PIPC.
Large closed circle : mean + 1SD in Group B with AGs, but without PIPC.
Small open circle : mean values in each subgroup of Group A with AGs and PIPC.
Small closed circle : mean values in each subgroup of Group B with AGs,

but without PIPC.
The NAG values in each subgroup are as follows, a : 0~10, b : 11~20, ¢ : 21~50,
d:51~100, e : 101~150, f : 151~200 units/g.

Fig.5. Changes in NAG values subdivided into six groups by value before therapy

xR bhich 1,
I -3

AGs DEIfFRC BEEVHTFHh, »HHETIE
HBRLITE THETTHZ L2335 512, AGs IZIRBE
LRMRD S A v /S — 2B DR ERICE, RATICHK
HEh529, AGs DEEMHIC ORAEMCERT
BLERI-THIERIENB L EXLRTWBYY,
REASRBIT T 5 RPEOHESI U EIX 7 5 2184
HEICX > TR » TWBE, B MEkELESD T
EnEREEOBE L, HEBAIC X 5 BERRB I
Ui LISBOER e R AVE Z 545, & ORI HEFIA
BEIL LK, FREBEBRESRI D L5, X
B RESED W¥FH T REEI KR H S hiswic®
121, AGs % cephem & ELr&HIGHAREN LIXL
EERMC b » TiTftbh b, ¥ R HEFI» H % Hf
RIS L, BEXRELE LTHERRI R » T
B1odiz, AMPH # MICO o I 5 ieiiEE# & 08 X

nd, LichinaT, BHEREEDORRIERBRIEELT
1% AGs ®# AMPH, (35Xt hbic cephem Flic L
HATAHAZ LIV BEENRI VT, Thailk
Boi s b,

PIPC % P.aeruginosa &DTEVHEAXZ ¢V
1LY, MREEEEOBRPE I SHGAEEHD
1HELTHCLRDZ LRSS, = 5 LA\ i
Bhoftic, BFER 4L, B F 1tk TiX cepha-
loridine %5\t GM OBEM OHHMNEYTEHRE
L7:=%

Rep NAG 1LESIRBED S M1 7 /S — a2 bHEHEH
HLEZLRTWSY, —F, MDD NAG i15FEH
KELEEEYERTEX V0T, R NAG iz
Lt LA T, R NAG DRIE X RAEEE
DR RCERTHH, ¥ AGs DBHMEDOR
Ho=—2—cdixsd T LA HEIR T BB,

Z DREKFRIZEBOMBEREESE ORRIE D BRI
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Fig. 6. Changes in NAG values for various drugs

given concomitantly
1) Number of patients whose NAG values increased.
2) Number of patients whose NAG values decreased or did not change.
3) Shaded bar : number of patients in Group B with AGs,
but without PIPC.

4) Open bar : number of patients in Group A with AGs and PIPC.
PIPC #@fF L4, AGs # AMPH 35\ iz hb
¥4 L cephem FH|D A X 5 BEEEH S ENT
oYy, BB NAG #IFEL LTRH LD
THbo FDFER, PIPC 88 Lich - A ITILR
th NAG 12 74% ofTHEmLi-owex LT, AL
B4IT 43% CLEMM LA -7z (Table2), Z oz
B BT ThH -T2 1o PIPC StAOHE L,
bobT, ThbDEME W THEFARES ClHRE
FEOMBF I L7 F= v ER LEiRiehot, L
715 T PIPC i1Rsh NAG DBZic L »TERHLNID
BHOBEEOHHCIEYD THHH, OFI/ VT F=
VOERTH IO AVEER LS ENTEDNY
5 IR THB, La L Fig. 5 WiRT X 5T, BHH
D NAG B VE413 L, PIPC #inx % LAEED
NAG fE0 ERRMX Sh BN Do = DFFIT
o AGs ThT»bhits, AMPH To NAG DHpn
12 AMK CREBET MICO Bth X b L{ED T,
PIPC ORI OHAHBERICKLTOHRHTHE L
CHARE IR, ZOHARDVLTILT LS ERN T
—2RFH T, SBOBRHNILRLETHS 5,

B-2MG (LAERfED 5 HBEI N TEMRMAE, HFER
RXh50TH, ERRMEE AGs £ AMPH ik -
TEEIh?E, RE F-2MG 2t s™%, RH
NAG : R -2 MG #igEic LT PIPC OBHREHK
#Litc»n, PIPC BHARETX37%, FBFAR TR
429 cHEML, BRTEIRDLRh T, T
PIPC #% -2 MG BHlED 2 7 = X s fEA Lig\icddb &
PELHRBH, FRE DT LARF NAG LRTE-
TR -2 MG fErizlisFD B-2MG RS SHEL

TLAEDTHH Lb#EXLBN 2,

AGs ®45ic AMPH oW#i: Na*, K*,
RPNOBEDH & & 5 LA p Ho20, T hik
AMPH A K*, Na* Ofilafat 2 iS¢ 57chT
BBHELEBMAINRTV B, BaDEFATIIEL DBER
&1 Na, K % AGs ®#* AMPH o# b5z X » TEET,
—ECeHinT Bk xR b hich, PIPC oMibIZhFRx
> &Y Lich oo Zhid PIPC Aifipass@it it @
Lig\WZ & RRBT5Dhd Lisly,

B R FLics\vT FOM & CET MNRME LR
MRD S 4 2/ — ARERED B &£ T AGs OB
MR LW BRGNS BN, S5, FOM 119%
DRZICE\T NAG ofimx Mricb ) #ELH
50 LM LBADEMZEVTL Fig.6 wRlLick)
iz, FOM oBpRRE D Lhizh -1,

PIPC OFBED 4+ H = X A2\ Tik, RAEEEM
fawt3 5 B B2 EnD, AGs DRME LE
HBANDOWA L M52 LN HEEIR T 52,
= DRFHNIFES L\ 2 e\, PIPC (X invitro 35 X T°
BEEEELETEVT, AGs #RELTD L5 s
HBH%, Ui LEBELER 5 PIPC #5 LT
b TOB oM+l & EHMICIBE LIV Evbh T
WBM, BxDIEFOMF 7 VT F= VEZWTHRHIE
EFHEICH D DT, PIPC D#BEIL AGs OARELIC X
BTV EEZL BRI,

gL LT, PIPC i AGs % AMPH, %%\ i1 ce-
phem F| L OHtRIZ L 2 BEEYRI IS5 LR
Btk > TRBDTo TDAH=XLD BRI EROH
B mrTIbic Bty LBEETHA, RERERIT
penicillin B¢ & AGs OO, HEFRC L 2BFHHED
BEOLVWEND HFAD AAGhEen #ZIh Tk
2, ULAWEMNCBEEY BRI ENTERIN
feo Lictio»T, PIPC OBVWHENIEXLAHLET,
RERSRE COEERRPIEITIX AGs 7p & PIPC %
BT LIERALEAREC LD EEbR 5,
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PROTECTIVE EFFECT OF PIPERACILLIN ON THE
RENAL TOXICITY OF AMINOGLYCOSIDES
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Tepper Kumapa?, Mivako Suitanoa® and KinacHiro SHimizu?

D Department of Internal Medicine, 2 Department of Laboratory Medicine,
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Kawadacho 8-1, Shinjuku-ku, Tokyo 162, Japan

Multiple combination chemotherapy mainly consisting of aminoglycosides is commonly used for
severe infections. We clinically studied the protective effect of piperacillin on the renal toxicity of ami-
noglycosides and other antimicrobial agents, using urinary N-acetyl-beta-D-glucosaminidase (NAG)as
a parameter. In the population receiving aminoglycosides, cephems, and amphotericin B with pipera-
cillin, the rate of patients in whom the NAG value increased was 43% while the rate in that receiv-
ing no piperacillin was 74%. The difference was statistically significant with a risk factor of 1%. In
the population receiving no piperacillin the higher the NAG value before therapy, the higher it was
after therapy also. The reductive effect of piperacillin on the renal toxicity of aminoglycosides was
not influenced by the type of aminoglycoside or other combined antibiotics. These results suggest
that piperacillin decreases the renal toxicity of aminoglycosides.



