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Table 1  Clinical results of Sulbactam/Cefoperazone therapy
i D .
Case Age(y) Weight Diagnosis Organism 0se Clinical ~ Adverse
i f! ffe
No. Sex (kg) (Underlyng disease) Specimen Before After Daily(s) Days Total(g) effect effect
1 61 53 Biliary tract infection Blood K. pneumoniae (=) 4 19 76 Excellent None
M (Cholelithiasis)
2. 61 59 Hepatic abscess Blood (=) 2 14 28 Excellent None
M
3. 49 59 Biliary tract infection 2 22 43 Excellent None
M (Cholelithiasis)
4. 82 41 Biliary tract infection Blood E. coli (=) 4 22 88 Excellent None
F (Choledochal dilatation)
5. 71 50 Biliary tract infection 2 13 26 Good None
M Pancreas cancer
Acute renal failure )
Hematemesis, melena
6. 71 61 Pneumonia Blood (-) (-) 4 17.5 70 Excellent None
M Coronary insufﬁclency)
Prostatic hypertrophy
7 59 30 Pneumonia Sputum K. oxytoca Streptococcus (a) 2 19 38 Excellent None
F Pulmonary insufficiency ) P. aeruginosa Neisseria
Old pulmonary tuberculosis E. cloacae
Neisseria
8. 69 46 Pneumonia Sputum  §. aureus Candida 4 12 48 Excellent None
M (Gastrectomy) Streptococcus (@)
E. cloacae
Neisseria
9. 59 31 Pneumonia Sputum  Neisseria 2 3 6 Good None
F ( Pulmonary insufficiency Streptococcus (a)
Old pulmonary tuberculosis
10. 71 60 Interstitial pneumonitis Sputum  E. coli P. aeruginosa 2 19 38 Diarrhea
M Chronic renal failure) Streptococcus(a)  Streptococcus
Hemodialysis Streptococcus(7)
Neisseria
11 48 57 Pneumonia Blood (=) 2-4 19 46 Good Diarrhea
M Hepatic cirrhosis
( Encephalopathy )
Acute renal failure
12 73 35 Chronic cystitis Urine S. faecalis (-) 4 8 32 Excellent Diarrhea
F Cerebral infarction ) P._mirabilis
Indwelling catheter
13. 88 71 Chronic cystitis Urine K. pneumoniae Candida 2-4 16 48 Fair Diarrhea
M Indwelling catheter due to P. mirabilis
urethrostenosis,
Cancer of transverse colon
— Artificial anus
14 52 56 Acute pyelonephritis Urine E. coli E. coli 4 10 40 Excellent None
(Membranous nephropathy)
15. 67 68 Acute pyelonephritis Urine E. coli S. epidermidis -9 31 112 Excellent None
M (Nephrosclerosis)
16. 60 66 Prophylactic chemotherapy 4 7 28 None
M after arteriovenous fistulas

Chronic renal failure
Diabetes mellitus )
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Table 2 Laboratory findings before and after Sulbactam/Cefoperazone therapy

Case Total BUN CR GOT GPT ALP RBC Ht WBC Platelet
dose
No. (8) (mg/dl) (mg/dl) (K.U.) (K.U.) (K.A.U) (x10*/mm?®) (%) (/mm?®) (x10°/mm?)
1. 76  Before 13 0.8 16 10 9.0 472 46.5 11,200 10.1
After 12 0.8 S 9 6.8 397 38.0 3,800 13.4
2. 28  Before 17 1.1 57 83 44.0 426 41.0 15,000 17.7
After 11 9 13.6 467 45.0 7,900 22.2
3. 43  Before 17 1.2 127 195 26.5 545 54.0 20,900 18.5
After 10 0.7 18 23 9.5 483 40.0 5,600 20.7
4. 88  Before 24 0.8 260 132 21.2 319 19.6 25,200 23.6
After 10 0.3 20 9 7.8 397 33.0 4,800 21.2
S. 26  Before 112 10.5 20 S 12.7 374 36.0 24,300 6.7
After 46 79 17 4 6.3 352 32.0 14,300 6.0
6. 70  Before 31 2.1 61 26 4.0 530 54.5 34,100 15.4
After 18 0.9 13 8 4.1 424 42.5 8,000 23.4
7. 38  Before 11 0.4 22 10 7.6 417 43.0 4,200 19.6
After 8 0.4 22 15 9.2 442 45.5 3,900 16.7
8. 48  Before 15 0.9 31 19 5.4 310 22.0 5,000 22.7
After 12 0.7 15 11 6.9 406 325 4,500 28.2
9. 6  Before 9 0.3 13 5 5.7 435 42.0 3,400 25.1
After 8 0.3 15 6 6.7 448 43.0 3,200 27.8
10. 38  Before 65 14.0 27 7 8.9 249 27.0 17,200
After 100 18.2 38 9 9.3 275 28.5 13,500 224
11. 46  Before 70 4.4 78 33 9.3 214 59 21,800 25.4
After 24 1.9 67 25 14.4 257 7.4 9,300 17.5
12. 32  Before 9 0.3 13 9 6.0 432 40.5 8,700 30.9
After 15 0.3 12 8 5.3 418 38.0 8,200 20.3
13. 48  Before 15 1.2 9 7 8.0 361 36.0 7,100 26.5
After 18 1.3 10 6 6.5 322 31.0 6,600 219
14. 40  Before 13 0.7 102 57 31.7 391 345 7,500 30.0
After 15 0.4 14 11 14.9 398 345 6,100 279
15. 112  Before 49 39 32 22 37.7 341 33.0 14,800 27.8
After 18 1.2 20 9 10.9 373 35.0 6,900 11.7
16. 28  Before 76 7.7 19 11 15.7 304 29.0 5,100 9.4
After 85 7.4 32 10 219 309 30.0 3,800 4.0

Laboratory reference range value: BUN (urea nitrogen in serum) 8—20, CR (creatinine in serum) 0.7-1.7, GOT
(glutamine-oxaloacetic transaminase in serum) <40, GPT (glutamic-pyruvic transaminase in serum) <35, ALP
(alkaline phosphatase in serum) 3-13, RBC (erythrocyte) 350-590, WBC (leucocyte) 4,500-11,000, Platelet
15-40
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Table 4 Daily dosage (g/day) of Sulbactam/Cefoperazone (plus cefoperazone) for patients
with serious infection and hepatic and renal dysfunction

Degree of hepatic dysfunction

Degree of
renal dysfunction Severe Moderate Mild Normal
Severe 1-2 1-2() 1-22) 1-2(03)
Moderate 3 4(1) 4(2)
Mild 4 6 6(1)
Normal 4 6 8
Fig. 1 Changes in serum level and urinary excretion of sulbactam
(O0—0) and cefoperazone (®---®) in the course of Sulbactam/
Cefoperazone therapy (Case 1)
o—o SBT
Case 1 ( 2g every 12 hours ) o---0 CPZ
b
2nd day " 6th day 15th day
'
1
4 1
1
1
1
1]
1
1
]
1
1
qr
1}
U
U
3
[og
5 1,000
g .
5 F
.
Ze
.=
= o 5004 -2 1 1
€5 - -
32 - - -
/ /0--" ed
II, f” r’
0 T T T - T T T T - T T T T
2 4 6 8 2 4 6 8 2 4 6 8
Time after injection (hr)
BUN  (mg/dl) 13 — 18 —_— 12 —_— 11
CR (mg/dh 0.8 0.9
Cer (ml/min) 51.0 —_ 59.1
GOT (K. U.) 16 — 31 > 13 — 20
GPT (K.U.) 10 — 19 11 — 17
ALP (K.A.U.) 9.0 » 11.6 8.6 — 7.6
T.B. (mg/d) 1.3 - 3.5 —_— 0.5 —_— 0.5
T.P. (g/dh 8.0 — 6.1 — 5.9 7.0
y-GTP (mU/ml) 13 — 40 E—— 22
ChE (&spH) 0.8 E— 0.49 E—— 0.60
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Fig. 2 Serum level and urinary excretion of sulbactam (O—oO) and
cefoperazone (®----®) in patients treated with Sulbactam/
Cefoperazone 2g every 12 hours
Case 4 7th day | Case 6 7th day |Case 12 2nd day |Case 15 11th day | Case 16 5th day
=
E
= 100-
2
Q
— \
S . *
L% \
= 504 e N 1\ A
E Y [EEAN Y o
- N ! ‘ ,’ iN II e
) A J ! hN | Y g i
| S ~9
0- < T T T Y
1 3 5 7 1 3 5 7 1 3 5 7
g 1,000 1 4
«
£
5 E
2
S 5 500 T
52
ge
Eg a--® /,—-o---‘ PO
O o /‘ i /‘, _
0 T T T T T T T T T T T =
2 4 6 8 2 4 6 8 2 4 6 8 2 4 6 8
Time after injection (hr)
BUN  (ng/dl) 24 — 8 31— 21 9 — 15 49 — 20 76 — 85
CR (mg/dl) 0.8 — 0.4 21 — 1.1 0.3 — 0.3 3.9 — 1.4 7.7 — 1.4
Cer  (ml/min) 81.4 79.4 9.8 26 — 52.3 6.0
GOT (K.U) 200 — 15 61  — 17 13 — 12 51 — 30 — 20 19 — 3
GPT (KU) 132 — 8 % — 16 9 — 12 3 — 19 —9 11 — 10
ALP  (KAU) 21.2 — 8.6 4.0 — 4.3 6.0 — 53 377 — 22.8—10.9 157 — 21.9
T.B. (mg/d) 3.8 — 0.3 0.5 — 0.6 0.3 — 06 09 — 0.4 0.5 — 0.7
TP. (®/d) 56 — 55 58 — 6.3 66 — 6.1 66 -— 78 —>7.4 58 — 6.1
y-GTP (mU/ml) 93 — 23 38— 17 8  — 9 357 — 190 — 33 103
ChE  (ApH) 0.65 —  0.88 0.68 —> 0.59 0.57 —> 0.54 0.46 —> 0.63 —> 0.66 0.5 ICG 23.6%
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BRGNS L Do 9 v JHKIEEE 272, L5 7L
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FEBIT.  BEFN394EI  AEMUBTRC A % 2T 72, 5649 A
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TH SN RO RS Y, 9 H24 BIFRES, 28
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Hg LETHY, —4L B RENSEAY £ 172 5EH
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FEBIB.  BERIS6AEI0H L VAT <, By, @
BHor, MHICAN) ABTIRLEC 4, 12A58&
) IR TR i EhEA s, 120108 L 1) Bk, e,
MR A, T AR L 2 TI2A14H ARBEL 72, WD
V> b B B ik ), PaO. 42.4
mmHg X ETL, Ht 22.0% S Bl 58 < 74 - Turrz,
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Fig. 3 Serum and urine levels of sulbactam and cefoperazone in patients treated
with Sulbactam/Cefoperazone 2g every 12 hours or every 24 hours
—o— Mean and range of sulbactam levels
|----@----] Mean and range of cefoperazone levels

—O— Mean and range of sulbactam levels.
+-@-4 Mean and range of cefoperazone levels.
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Fig. 4
Relationship between creatinine clearance and
serum half-life of sulbactam (O)and cefoperazone(®)
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AN=RIDT AT 7 A F—%Hv>, sEHrifcs: 500ml/
47, MLAREL 150 ~200ml/ 53 T1T- 72, 3 A31 iz 45
108 & 414 2 8512, 4 H 7 HIZAFRI 7 B (3 B & 10
B, 1% 2BpCHRmL 72,

PO RIT, FEAL IR SR 72, HAGC
& B EHRELSEL, RELMML 7z, Yl

Fig. 5
Relationship between serum half-life of sulbactam
anb that of cefoperazone
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I 4% % 2 nalidixic acid, ceftezole, cefazolin
A LRATRIZUEEL DDd - 728%, BEBLEL DT
BEIERE L 125BELICTEL, HFEROUES AT,
ArMFEAR I GOT, GPT, ALP »'L5 Tv7-oid
RkENI D EHE 2 T2,

fEf5I15. BEFMTHE L) SMERE, BEMUAE D7z it ifF
HTh o7z, 56FI2H ThI L) B, AMIKT, 246
BIEHY, KL L7coTl AldE Sk, B2
YN, BRI HI8BICABEL 12, AMEERE, A5
fik, ALP b5, GHRIEZEEHY, EEOBMEE
B & 272, amoxicillin 24%5 L 7ehdicEed, A
A1 g #1205 LI LcE A, 3HEL) TH
L7z, L2L7HBEE)EREL 27262 g #1205 =
GBI HUEL T, FFFICERELERY
RTHY, BHERIETLH- 7205 ARG THIBIZAL
EL7z2, ALP bX, HlbEisze i3 RIEAHT - bl
WLERL T Ez 7,

FEBI16. HEFISTSE L D HEIRIH 1), 5649 B & 1) 0
W#ELER, BUN8L, CR7.7 & E5L, FllRAL & Diks-
TR SCEE IS U » 12, MBEEN 21T F5E
TUHITHIZNS » > MER, BTNz AFI2 g
125 LI L 72, ICG 1590 %055 17%23.6%
EREMEXTRUNBLL YDA LEZ LIz, M

i SBT, CPZ B L ho»7ots, mAsENRIG%
Bl E VI ERIZ A -7,

2. [EEsHhR (Table1)

166500, FEBIIOILMAIKUSE Tla A h » 72 L, ERI6
IMEELT IR TH - 2O THRYED S5 L 72,
146 EZN1060, BEh3 6, LXHMIBITH 72, B
BB TILREERYE 5 Brb 4 B3 ESh, 1BISEMTH
1), WHRIHEGYE 5 i 3 BlhER, 26 FMTHY),
PRESIEUE 4 Bk 3 Blh5h, 1 BlAXRHMTH - 72,

RIEENE], — %L B R U e B YLRE N,
HERU MR A HTLEEGD Sh -2 b D ICIZAER
BhEh -1z,

3. pB-lactamase E4ENOKET(Table1 )

FEB 1 Dby K. pneumoniae, fEHI120 R b o
S. faeealis, P.mirabilis, #E61305R 7 P. mirabilis
& K. pneumoniae (=T B-lactamase pE 4 o) 4 B
LN, WERLEEIZ 572, 514 B-lactama
se FEHE AT SHORIEH & % - 728, ARFIOEfiA L ) &
Mtz &2 L5,

4. EWEH(Tablel1, 2, 3)

THIHL66I 4 Bl A5 47z, EGFN2IER D NS

BRIV &K e ) AR E L 72, 1] & 13 TIEAAEE
BRiL D THID DY, ARG #HRmE L7289 TH-72
7, FBRlnZzH LldFCENT, BATL 272, EFI0T
IFRATL T B ) BICTHRIIBER L 72, ERIDH RS
MARE & TRIBBHOBNC 2 BIRIE e - 72,

M, R &EDMETIIRGFICREERL L0
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AENC £ B HHRICIISE L 2L oh %, HRERRIC
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Furosemide #fifF L 72 5% (FEf517, 8, 11, 13,
16) THEHENEILIA LN LH -T2,

AENZ L B EEZ A BMEMIZ LA 72,

5. Mg, FReiE (Table3, Fig. 1, 2, 3,
4, 5)

(1)BHEEE - FFIBEE S LIZ LA K EHDLVER (FE
Bl6n7HE, 1202HH, 409 BB E) 124K 2
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131 B#[#11£50 ~60g/ml, Znig SBT L H 3w <
DT L 7 BER%I2131028/mILUTIZ 20 ), 128 R f54C
I EAEHRHS UL (e ), PEdAE 2B TH -
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PRAVREIIIREIC L ) 23 N Bh° (FEBI27% &),
SBT (20~ 285/MJR T 2,000~3,000ug/ml, ZFNi%
BRI LT <A, 6 ~ 8BERIFR T4 100g/mlfy
DEDHFFS N, 0 ~ 8 B DSR PR 24970 ~80%
TH-12, CPZ 130~ 2 BERIR THI1, 0002g/ml, 2>
#% SBT L NI21E~7IZIKTL, 6~ 8BFRIR THI100u8/
ml THY, 0~ 8FHINIRPHEII3#20~30% TH -
72,

(2)EHREETIC X 5328 BUN, CR o t#, Cer
DETIC L) SBT i il R TASRAE L, A<dihs
MR L 72, CPZ o i fENC T 33 L LR L 2o
HVBET L0 hh 5 1, R~ SBT,
CPZ kit i3 BB 5 4 585 R ) bR Bt A {8
TLZLDOTHY, FnbLlgnRpHkttiIL L A8mL
QAL o TP TP AN

(3)FFiEEREHIC & 5528 ( CPZ b iR T
AL & NI % R L 725ERI Tl GOT,  GPT,
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Hd ) LEMIGANC BED S Y CPZ HEthBIENZ &
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el GEGIL, 47%4F) RERRRAELG RE TH-72

i, FkLEIcEL CPZ OEHEIEN A &L H
S 7208 (EBI47Z &) Ld B, ZoL ) ICHEREES
%) CPZ it FiBEERTT OB % & 1L72 5 TI3 AR
Ao CPZ HEttENMIL 72BlL H- 72 (FEFIL, 3,
470 )), HghesERE I CPZ #4459 2 & FRepHkit
HEMT 5 bR Tw5, ZHERUEBRICLSE

Z71LN5587 L LB EREET L HITE
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FRE YL > 3.5mg/dl L EnREEEZRLTEY,
& iz CPZ oiPiBEIKTos#IE, S Y, CPZ nR
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#z 7z, (Fig. 1)
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Wiz SBT DEEHAVIERT 2354 L, BEENHY
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91T CPZ DBfh & DHEMEATHE X 115 72 B heiE
Eh e wnll CPZ D¥EHINIERT 2354 TH 5,

6. 5#EORET(Table 4 7% &)
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1263 2 BZEDRII ALY (K ABY) TH B v b T
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CLINICAL TRIALS AND PHARMACOKINETICS
OF SULBACTAM/CEFOPERAZONE

YosHIMARU UsuDA, KAzuvyA SAKAI, MASASHI SUzZUKI, SHINJI SAKAI,
AKIRA KAMIMURA, TAKASHI DEGUCHI, OSAMU SEKINE, NOBUKI AOKI,
TAKEAKI SHIMIZU, YOSHIHEI HIRASAWA
Shinrakuen Hospital

Sulbactam/Cefoperazone was administered to 16 cases (biliary tract infections 5 cases, two of them with
bacteremia; respiratory tract infections 5 cases; urinary tract infections 4 cases). They received a daily dose of
2—-4g of Sulbactam/Cefoperazone by intravenous injection over a period of 3—5 or 60 minutes once or twice
daily. Two cases were excluded from the evaluation of clinical effect (Case 10 was proved not to be a infectious
disease, and Case 16 was prophylactic chemotherapy). Clinical effects of 14 cases were excellent in 10 cases
(4 cases of biliary tract infections, 3 cases of respiratory tract infections, 3 cases of urinary tract infections),
good in 3 cases (one case of biliary tract infection, 2 cases of respiratory tract infections), and fair in one case
of urinary tract infection. Among 16 cases treated with this drug, diarrhea was observed in 4 cases (the drug was
discontinued in Case 12). Other serious adverse effects were not observed.

Serum and/or urine levels of sulbactam and cefoperazone were studied in 13 cases during the therapy with
Sulbactam/Cefoperazone. Elevation of serum levels and prolongation of serum half-life of sulbactam correlated
with the degree of renal dysfunction, and. those of cefoperazone correlated more with the degree of hepatic
dysfunction than with the degree of renal dysfunction. Urinary excretion of cefoperazone increased in patients
with hepatic dysfunction, but that of sulbactam and cefoperazone decreased in parallel with the degree of renal
dysfunction. Dosage modification of Sulbactam/Cefoperazone is necessary in patients with hepatic and/or renal
dysfunction.



