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Table 1. Background of volunteers
No. of Age Weight Height
Study Dose subjects (years) (kg) (cm)
ub) mean +SD mean+SD mean+SD
0.5gx1(d.i.v.) 5 30845 60.7+79 168.0+6.2
g”se 1gx1(div.) 5 252429 57.6+83 169.1+7.5
o
2gx1(d.i.v.) 5 27.4+56 586+7.8 170.0+5.3
i X X <
Multiple lgx2/day x5days 6 27.3%54 63.6+6.5 173.0£7.0
doses (every 12hours 9times)
Items Previous Cefepime 1st day 2nd day | 3rd day
day |Pre p 1 2° 3 4 6 8 12° 24
before going H T ll } I : H } :
to bed | —30" ! ! | 1 ] | ! 1 |
Symptoms - - 4 + + + - : . 1H—b
1 1 I
Blood pressure —30 11530 45': 15 | , ! H : [ I
Pulse rate t -—o—9¢ * <+ * T + —_H—
Respiratory rate —30 H : : } | : | ! I
Oral temperature > : + ‘T 4 ‘Yl —4- ; * {)—*—*
—30" ! oo o v i !
-— e o ) !
Holter ECG . ! E L ; . : E 1\——,]
PR N N ! 1 ' ! H
T T T +
=30 (153046 15 ¢ ! [ !
Blood drawing 30 roees—o—¢ Ce—— s ;)__,:
R »
Urine recovered r . E : o ke e o !
I | 1
Faces collection -+ : : ; + : ; 4 Dt
: { ' | ! | ! ! !
Direct/indirect Coombs' test ° : ! : : 'r : ! ' ' °
Laboratory test ' : : ' : | : : :
Serum chemistries ; i ' | ' | | i .
Hematology | e 1 ' ] ! | ! ) | ’
Urinalysis J : ! ! ' ' i ! ! '
Hospitalization 4 i X i i i ] i | N
check in ' i ' I ! ' I ! | check out
' ' ) ! ™ 1 ! |
Standard meal dimer : E : ! Vunch ! ! dm;er ; !
+ no food allowed 1 1 ' : i ) '
awakening 1 ! no caffeine or_ alcoholic drinks allowed * ~ :
' no smoking : , 1 : ' :
1 1 1 1 1 1 1 1 1
Fig.1. Time schedule of single administration
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B3 Fig.2ic, 8% - AHEB % Table2 oz en
LTz, B, WTINoOBESELRBRATE L N wkic
AbEE ¢, B8, ZHEBICRSRIORERITV, 5%
#i& CFPM %2 #5 L 7=,

4. MmiEHE L R+ CFPM BEOHIE

T AGRRH I IR I %3 R H 12 L Bl L 72 i 2, JR
BRBZFTRL2%1I NY) 8%z pH £ FTMH L
Te—E8%, EHLICHE I T—20CICRELBERE
L 7,

CFPMoomEH 8 & URFPIBEIL, Morganella
morganii IFO 3848 # MRZEM & L /2 bioassay I & ¥

SRk 7 o=kt 7774 —(HPLO)ICENHEE
729, MiEFE & CRPIBEOWIERBERIZ, bioas-
say T2 40156 wg/ml, 0.039 ug/ml, HPLC i
TENEN02, 5 ug/ml THb,

5. MEHH CFPM BEDRIE

CFPM DHEHHIRE % 2 g BRI GHICB W T
LR, $%505, 1, 2, 4 BBBICKRETL 2, BERE
I3MiER B & ORPEE & FREIC bioassay, HPLC i
TIT-» 72,

6. ¥efErh CFPM M

2 g B 5B BV CHED CFPM B % fIlE
L 7ze 372, i 5B TR MR IC fud ¢ smo s
MRES T 5 & HICEBEREFIBEDORE L1T- 72,
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Previous| Cefepime  1st day 2nd day | 3rd day | 4th day 5th T—T 6th day
! ! L [ Y IR ) | i
Items day 0 1° 2 4 6 8 12| a2 [ oz & & 812 24
Symptoms beforegoing 1 1 | | T 1| 1} el
- —9—o—o—9—o & ¢ IR '
glﬁgg lg)arteessure || bed| 4t ! i E ; i E ! i iw, slo1 ! i ' ' i
Respiratory rate | o P ! Yl ol 1 . N N j
» é 4 e o > +—o o —
Oral temperature AR R SRR SRERE IR T oo ‘:r :
_30" i ' ' H ' n
Holter ECG S B S M ———
+ T " Vo T T I
Lot 2oL 0 0 | | u LSS DU U DY
Blood drawing - 5- —p———1—¢ +—foe . - et
R SO B
X | 1o ) N
Urine recovered h ey [ H HEORGEHERARS 1
N I R S I
Direct/indirect Coombs’ test H T ] ' oo : : .
Laboratory tests . , o ' ' [ I I
' '
Serum chemistries Vo i P N ! E o E Vo
' [ ' [l '
Hematology J o . oo b e
Urinalysis ) | " i | !
o H R i T Ca
tion a J J . ' - G .
Hospitalizatio checkin| ! ! ; : b clo ' | ol E : check o
H 1 ] ' . . ' 1 | ' '
Standard meal o 1 e E o E : ordinary feeding |} gty |
dinner | V0 tlunch du}ner H ! v lunch ! dinner !
-— +— > . . H
no food allowed ! Do no food allowed no food allowed } v '
1 R R ! S B SR | L
awakening! E 1 nocaffeine or alcoholic dnnks allowed ! awakening . ; N H
L - ' 1| -« - le———> | '
i nosmoking i 1| no smoking nosmoking | | o smolklng: ot .
' oy ' o ' | ' [ '
IR ERIEE RN
Fig.2. Time schedule of multiple administration
Table 2. Observation items
Skin reaction test scratch test
Symptoms clinical symptoms
(allergy, gastrointestinal disorder, etc)
Vital sign blood pressure, pulse, respiration rate,
oral temperature
ECG Holter monitoring
Hematology RBC, WBC, differential WBC, Hb, Ht
platelet, MCV, MCH, MCHC
Coagulation PT, APTT
Serum-biochemistry S-GOT, S-GPT, Al-P, y-GTP, LDH, LAP, CPK,
total cholesterol, triglyceride,
total bilirubin, direct bilirubin,
total protein, protein fraction, A/G ratio
BUN, creatinine, uric acid, Na, K, Cl, Ca,
TSH, T,, T,, glucose, TTT, ZTT
Immunological test direct and indirect Coombs’ test
Urology pH
qualitative tests(protein, glucose,
urobilinogen, occult-blood, ketone bodies)
quantitative tests(NAG, 8,-microglobulin)
Fecal microflora only for multiple study
Pharmacokinetics serum level, urinary concentration,
fecal concentration®, metabolites in urine

* carried out for 2g-single dose and multiple administration
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ETRRDEBAEIN TE b - 72354, RBFIC
BRTELREERE & Lz, REKIRRELE* R
L72%, BRMESREARKEZRC2R)EELT
IFR AL, BIEICHEL 72, 3k CFPM BE I3 # K
e b7 7)) 7R M) —IZB T bioassay 2 & 1)
BEL 7, BIETHETRIBEIL 0.23 ug/g TH 5,

7. RENIFOIERT

I 75 P 8 EEHERS 3 SRR HEBAE % & U 2-compart-
ment open model # A\ TI R/ 2 FEIC LD
BATL, EEHER T A —F %KDz, 72, R
BERMERERE A CURPEINE, CLix Kk, F
72, RAEHKRE R TIIA AR5 R M iE B EHER &
NBoNI T A =5 E AV, REZRSEE MG
Eriiov—rar  EMMEEOEET- 7,

I = B & &

1. e IUEEHE

CFPM 05g, lgB LU 2g DHEKRERERN MK
BlUomBEEILFERAEE % Figs3~612R L 72,
CFPM 05g, 1g ¥ kU2 g BRSO B EREK,
mEfE, ARiEgL, MRRE, LEX (R —T) Bz,
PRARMRZE (g, Mma AL, JR) % X257, CFPM
BEICLBEEZ LNDERERZBD LN 72,

EHEESRBRICBNT, 1BIcEBEEKELTSH
Bn%E 9 B E&KS 6 B IC —BIENTEBHED 5 1L
2, FILHMETHZ L CERIZERL, KRBT
BT L7z, 2L CFPM #5183 82 L
LRERALN Y 512,

%8, 1 gHEERESEN 1FICB W TERR 546
R THER D A L e 5 720 & D% EHREHER ¢
Ao NIRE51% 24 B F TICHRRE 1,248 ml »18 5 1
2o REIMBOWERE & b b %h - 7255, CFPM o
RAEIEES® 66.8 % & RRAKMETH - 72, 7 = TAH)
KOWTHBRENRIE B CHRRL1T- 72, IR
D63 AEICEIMNEZMHTCFPM 1 g ¥ 2EIE5. L 72,
HE5% 4B TREIZH 2 L ORI Z b b
DR, BMA T — T LEAIZLD 370 ml DRED
Boniz, TOREBBEL KT 72, HEHHERH
A ONTDIFIRE1% 9 BRI T, 0~24 BERI £ T 1,470
ml A HEIRE N, 90.4 BDRBP BN RS Nz, 7t
B, BEATZICBIT 5 BMWERTR B & CEERRAEEIC
RELBIZD LN h - 72,

2. MEFBES & R P REIER

Bioassay & HPLC B0 BN REF L 72 & = 2,

miFREHEYFNIZMEE 0923, FHBEIFREE0.995, RE
FoBYFERIZEZE 0.99, AHRSR% 0.983 THICBiF%
ML ZH b, L7zd > T, CFPM o i ig
B L URFPIBEIZ bioassay & HPLC ¥ CEEEIC
Eld v e Ez L, LUTICIS bioassay - & 3% 7R~
L7z,

1) H[@o#s

CFPM05g, 1gB L2 g nERKEE#NMES
BE % Table312, ZO#B L & ICEKBH¥H/ 3T
A =% % Fig. TIZ/RL 72, 8RN SiER5#TRICK
B RE (Crax) 15ZELIRE 12BMZETLENEN
0.21, 0.47, 1.10 ug/ml D MFEFBEH, B LN, 2-
compartment open model # H\v>, JEEER/ 2 Feik
WCENEHL72/37 X — D F#)#EIF Crax 39.6, 83.
2, 141 pg/ml, area under the curve (AUC) 78.2,
161, 289 ug - h/ml T&» N AEMBEMEA A & N7z Hs,
T8N FN 175 176, 1.94h L IZIZRIZENE*
RL7z, FHRERPBEIZ0S5 g, 1 gBHTEREH%0
~2BEMIC, 2g BETRES 24 BHICELN, 248
il TOREIARD TR p EURE I £ 79.8,
83.2, 89.0 %T# -7 (Table 4, Fig. 8),

2) Efks

lglH2MES5 BRELERKES T, 1 @B, 3EAH, 9@
5% Cnaxld, ZFNZFN 735, 655, 69.8 ug/ml
TI3T—FNEHIZ b7z (Table 5), 72, 1[EAE,
ImIBE#S5 12 BRI MERIBEX Z N F4 055, 0.
52 pug/ml EZEb L TMEFICBIT 2EHEMEIIRD L
Nih -7z,

HKENNHER) T 2 — F DFENEIL Crax 72.6 g/ml,
AUC 148 ug - h/ml, T,,8 190 h TH » 7z, ¥IEIFH
SR MERRERE» LB LN T A - EHN
CGERBGROMBHBERMMBAEZ I L -3
LEAEE B L 28R % Fig. 9iciRL 72, 32
V=L fEEEAEE LKL 2. 12 B BN
#E5iI2LY), CFPM omiEFREI®%S 2B T77
F—IET B EEZ SN, 0~ 12 By F R @l
AL 73.7~835 % & —E L T 729, REEMERT
13 B ER SRR AR B A5 A 5 1172 (Fig. 10) . &
B & 2 R~DEMERIZA LN h - 72,

3. MHEF+ CFPM &

CFPM i3 2 g B nl#%5 05 B tIc B EICE L
bioassay, HPLC 2. £ T 0.89 ug/ml (0.055~
1.67), 1.10 ug/ml (0.58~1.63) TH - 72, MEM PR
BEADNNT Y XHKE CBE LKL - 72 (Table
6).

4. ¥EFEh CFPM B
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. Fig. 4. Laboratory findings (1.0 g (d.i.v.))
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Fig. 6. Laboratory findings (1.0g X2/day X5 days (d.i.v.))
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Table 3. Serum concentrations of cefepime after single administration —bioassay—

Concentration (zg/ml) at given time (h)

Volunteer
Dose
no. 0 0.25 0.5 0.75 1 1.5 2 4 6 8 12 24
S-01 — 231 37.0 28.2 21.8 17.2 12.0 4.09 1.88 0.809  0.167 —
S-02 — 235 36.6 27.8 23.6 17.7 133 4.11 1.80 0.847 0142 —
S-03 — 260 41.4 35.8 29.6 20.5 15.1 6.91 3.15 1.39 0.366 —
0.5g S-04 — 2438 413 334 27.2 22.2 16.4 6.33 2.60 1.15 0216 —
S-05 — 197 41.0 28.5 222 17.7 12.2 4.12 1.70 0796 0179 —
mean / 23.4 39.5 30.7 24.9 19.1 13.8 5.11 223 1.00 0214 /
+SD /  +237 +2.44 +3.63 +339  +£219 £190 £139 £0627 £0.263 £0.089 /
S-11 — 374 68.5 52.4 41.4 30.8 21.4 8.52 3.38 1.57 0386 —
S-12 — 422 63.1 57.4 45.8 34.2 25.1 11.0 4.68 2.16 0.497 —
S-13 — 745 107.3 81.9 68.5 56.7 43.4 17.3 6.79 3.42 0684 —
1g S-14 — 552 83.6 64.3 49.5 35.8 25.8 10.5 4.35 2.05 0.405 —
S-15 — 493 72.1 56.6 44.1 30.7 218 10.1 3.30 1.58 0379 —
mean / 51.7 78.9 62.5 49.9 37.6 275 11.5 4.50 2.16 0.470 /
+SD /[ 144 +17.6 +11.6 +10.8 +10.9 +9.10 +338 +141 0756 =+0.129 /
S-21 — 743 154.0 113.7 88.0 62.9 52.8 19.8 9.52 4.48 1.06 -
S-22 — 862 167.4 117.9 103.6 72.6 46.6 16.9 6.78 3.30 0.603 —
S-23 — 831 1455 113.7 88.8 55.2 41.9 17.6 9.76 492 130 —
2g S-24 — 710 123.9 115.1 98.3 65.2 55.0 20.1 9.00 431 0955 —
S-25 — 722 131.8 111.8 92.1 62.0 47.4 22.8 12.2 5.30 1.60 —
mean / 774 1445 114.4 94.2 63.6 48.7 19.4 9.45 4.46 1.10 /
+SD /  *685 £17.3 +2.26 +6.66 +6.27 +£522 +233 +£194 +£0.756 0374 /
—  <0.078xg/ml
Table 4. Urinary concentrations of cefepime after single administration —bioassay—
b Volunteer Concentration (xg/ml) at collection time (h)
ose
no. 0-2 2-4 4-6 6-8 8-12 12-24
S-01 5107 3013 1177 270 23.0 5.36
S-02 821 642 511 192 74.8 8.86
S-03 2563 1441 693 254 72.0 189
0.5 S-04 2540 1705 840 219 55.4 6.53
S-05 1425 635 505 148 54.2 7.12
mean 2491 1487 745 217 55.9 9.35
+8D +1641 +977 +279 +489 +20.6 +5.48
S-11 6388 1494 877 557 194 34.0
S-12 — — — 972 417 154
S-13 3973 2030 1555 528 116 29.4
1g S-14 5918 2075 1320 428 138 58.9
S-15 7164 2756 1271 618 38.7 20.9
mean 5861 2089 1256 621 181 59.4
+SD +1359 +517 +281 +208 +143 +54.7
S-21 2784 3238 3456 1881 520 68.7
S-22 2550 2598 2720 1484 302 35.7
S-23 4875 2705 1891 829 336 48.5
2g S-24 2984 4202 3144 1711 445 618
S-25 3316 4123 2720 992 405 111
mean 3302 3373 2786 1379 402 65.1
+SD +923 +761 +589 +454 +86.8 +28.6

— 1 <0.78ug/ml
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Fig. 8. Urinary excretion and concentrations of
cefepime and urinary volume after sin-
gle intravenous drip infusion

T T T T 1

2 4 6 8 12
Time (h)

01

Pharmacokinetic parameters of single administration

Dose  Caux Ka Ki2 Kat Tz AUC '/ CLr CLr
Gg/m) 0 &) (0 O (ugeh/m) () (mi/mn) (mi/min)

05 396 066 0301 086 17 782 137 108 &3
+ 341 +0048 0070 +0204 #0128 +113 +108 + 149 +193

Ig 82 078 0742 12 17 161 141 109 84
+199 #0094 +0730 +0742 +008 + 433 +277 + 21 =+ %1

g M 062 036 0774 19 289 161 116 18
+ 113 +0085 +0148 +0087 #0172 + 862 =+ 162 + 314 + 668

mean + SD

Fig. 7. Serum levels of cefepime after single
intravenous drip infusion given over 30 mins
(n=5)
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Table5. Serum concentrations of cefepime after consecutive administration (lg b.i.d., 5 days)
Concentration (zg/ml) at given time (h)
Volunteer 1st administration 3rd administration
no.
0 0.5 0.75 1 2 4 8 12 0 0.5 2
R-01 — 87.8 68.3 52.8 25.7 11.2 2.25 0.492 0.633 77.1 212
R-02 — 83.0 63.5 50.1 25.0 10.9 3.09 0.927 1.38 732 26.2
R-03 — 70.7 51.2 38.7 24.4 9.57 1.92 0.463 0.519 52.8 20.0
R-04 — 62.9 44.2 37.2 214 7.70 1.60 0.387 0.534 54.9 20.3
R-05 — 67.8 50.8 39.3 24.2 10.5 2.75 0.498 0.690 64.0 226
R-06 — 68.6 51.6 40.9 25.3 11.8 2.76 0.558 0.723 70.7 226
mean / 73.5 54.9 43.2 24.3 10.3 2.40 0.554 0.747 65.5 222
+SD / +9.71 +9.05 +6.58 +1.54 +147 +£0.569 +0.191 £0.321 +9.97 +2.27
Concentration (zg/ml)at given time (h)
V"]r‘:;‘tee' 5th 7th 9th administration
0 0 0 0.5 0.75 1 2 4 8 12 24
R-01 0.876 0.617 0.586 70.4 58.8 51.3 28.6 10.2 2.22 0.531 —
R-02 1.24 0.816 0.912 79.3 54.0 439 25.0 10.2 2.83 0.796 —
R-03 0.865 0.588 0.523 61.7 52.8 38.4 20.0 9.82 2.15 0.471 —
R-04 0.794 0.496 0.457 65.8 445 36.4 20.7 8.19 1.50 0.395 —
R-05 0.934 0.529 0.605 69.3 47.5 38.2 234 8.21 2.04 0.422 —
R-06 0.915 0.527 0.538 72.0 50.5 40.6 24.1 9.41 2.21 0.529 —
mean 0.937 0.596 0.604 69.8 514 415 23.6 9.34 2.16 0.524 /
+SD +0.156 +0.117 +0.160 +5.95 +5.04 +5.46 +3.12 +0.929 £0.425 +0.144 /

— <0.156 ug/ml

100 -
= (bioassay)
£ 1000 )
% 10 | . s 828% 816% 835%
et i — 1% o 195% o 7195% & 79.1% 78.0%
[=} . .|
s £ 8017 Y 0 ’
S =
s S
S 2
@ 1 . 6004
o b g
(] 3}
[
J 2 4001
o e 3
04 80 4 80 4 0 0 4 8 12 g
Ist 2nd 3rd 5th 9%h Time®) © 2004
Pharmacokinetic parameters of multiple administration
Co: Ka Kz Ku Tizs  AUC Ve, CLr Cla o bty —————+——F—"=+——+—tmrrr—
(ug/mh) (") (h'Y) () () (ug-h/m): (1) (m)/mun) (ml/mun) omesl 2ok ooe r o o2 u Time (h)
726 0705 0775 123 190 148 164 114 856 1st 2nd 3rd 4th 5th 6th 7th 8th 9th  Administration
+113 +0055 +0420 +0527 +0188 + 172 + 189+ 140 +229 . ) ) ) .
mean + SD Fig. 10. Cumulative urinary excretion of cefepime
after consecutive administration (n="6)
Fig. 9. Serum levels of cefepime after consecutive (1gx2/day x5 days, 9 times)
Intravenous drip infusion given over 30 mins
(n=6)

Crmax?¥80.6, 150.8 ug/ml, T8 #*2.05, 1.98 K¢fH, R DBATHBH LTz, HRLDIZ LT 7 7oA
24K F TORPRIEAH 896, 902 % TH Y T REROEBPEATIIMFBED 1~3 % T,
CFPM D&/ ¢35 4 — % LiTIF—H L T\ 7212, CFPM 4 26 EIRITRIBEDERm %R L 72,

CFPM OMER P I3 & TMEHBEN# 2.3 CFPM OB NOE» LA TA S &2, BEESHE
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Table 6. Saliva concentration of cefepime after single administration —2g d.i.v.—
Volunteer Concentration (ug/ml) at collection time (h)
no. 0 0.5 1 2 4
Bioassay S-21 — 1.26 0.992 0.560 0.248
S-22 — 1.26 0.801 0.550 0.292
S-23 — 1.67 1.09 0.605 0.403
S-24 — 0.215 0.045 0.060 —
S-25 — 0.055 0.170 0.192 —
mean / 0.892 0.620 0.393 0.189
+SD / +0.713 +0.481 +0.249 +0.181
HPLC S-21 0 1.40 1.09 0.64 0.26
S-22 0 1.04 0.67 0.47 0.22
S-23 0 1.63 1.21 0.59 0.39
S-24 0 0.85 0.39 0.23 0.18
S-25 0 0.58 0.45 0.43 0.11
mean / 1.10 0.76 0.47 0.23
+SD / +0.42 +0.37 +0.16 +0.10
— 1 <0.039 gg/ml
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CLINICAL PHASE 1 STUDY OF CEFEPIME (BMY-28142)

Mitsuyoshi Nakashima?, Toshihiko Uematsu”, Mitsutaka Kanamaru®,
Hiroshi Nakanomyo?, Masahiro Kidono?, Takayoshi Shimizu®, Kiyoyasu Ishikawa?

YDepartment of Pharmacology, Hamamatsu University, School of Medicine,
3600 Handa-cho, Hamamatsu 431-31, Japan
2Preclinical Research Laboratories, Clinical Research Development Department,

Bristol-Myers Research Institute Ltd., Tokyo

A phase I clinical study of cefepime (CFPM), a new parenteral cephem was performed in 21
healthy male volunteers in order to evaluate its safety and pharmacokinetic profile. Initially, 5 fasted
subjects were administered a single 0.5 g dose of CFPM intravenously over 30 minutes. After
confirmation of safety at the 0.5 g dose, a single dose of 1 g was given to 5 subjects, and then a dose
of 2 g to 5 subjects. In the multiple dose study, 6 subjects received 1 g of CFPM twice a day (every
12 h) for 5 consecutive days (total 9 doses). The following results were obtained.

1. No symptoms were reported during the single dose study except in 1 subject recieving the 1 g
dose, who developed urinary retention 6 hours after administration. One subject in the multiple dose
study complained of transient headache on the 9th administration which disappeared without any
treatment. Otherwise, no abnormalities were observed in clinical symptoms and signs or laboratory
tests.

2. The blood concentration after single doses of 0.5 g, 1 g and 2 g demonstrated dose propor-
tionality. The half-lives of the 3 treatment groups were 1.75, 1.76 and 1.94 h, respectively. The
cumulative urinary excretion in the form of unchanged CFPM in the single dose study within 24 h was
about 79.8~89.0 % of the administered dose.

3. The half-life in the multiple dose study was 1.90 h and 73.7~83.5 % of the administered dose was
excreted in the urine within 12 h. There was no evidence of accumulation in serum or urine.





