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CHEMOTHERAPY
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Table 1. Summary of healthy volunteers

: Age BH BW
No. Case Se

° x (yr) (em) (kg)
1 K. S. male 21 173.5 67.0
2 S. A. male 21 175.2 70.8
3 T.Y. " male 24 171.5 55,0
4 M. S. male 28 167.5 75.5
5 T. K. male 22 170.0 62.0
6 S. U. male 21 173.8 68.0
Mean 22.0 171.9 66. 4

*SE 0.5 1.1 2.9
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Table 2. Serum concentration of sparfloxacin in man following oral administration of 200 mg
of sparfloxacin with and without A1(OH); or probenecid
Troat Serum concentration ( g/ml)
reatment
0.5h lh th %h 4h 6h h 1%h %h 48h

Sparfloxacin 0.070 0.155 0.333 0.614 0.729 0.775 0.748 0.508 0,339 0.1%
alone 0,044 | 0.077 | 0.083 | £0.114 | 0.101 | 0030 | 0,047 | 20,039 | 0031 | 0016
Sparfloxacin 0.017 0,005 0.212 0.404 0.683 0.550°°| 0.409°°| 0.300°°|  0.210°°] 0.078"
with AI(OH), 0,008 | 0.040 | 0,073 | 20,057 | +0.043 | £0.032 | 0,038 | 20.021 | 20010 | 0,005
Sparfloxacin 0,024 0.001 0.429 0,723 0. 7868 0.714° 0,628° 0.530 0.329 0.119
with probenecid +0.015 10.041 +0.088 10,076 10,026 +0.024 +0.022 10,018 £0.015 10,008

Values represent meanSE of six volunteers.
* Statistically significant compared to sparfloxacin alone (p<0,05)
**Statistically significant compared to sparfloxacin alone (p<0.01)
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Fig. 1. Serum concentration of sparfloxacin in
man following oral administration of
200 mg of sparfloxacin with and without
Al(OH),
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Fig. 2. Serum concentration of sparfloxacin in
man following oral administration of
200 mg of sparfloxacin with and without
probenecid
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Table 3. Pharmacokinetic parameters of sparfloxacin in man following oral administration of
200 mg of sparfloxacin with and without A1(OH); or probenecid

Pharmacokinetic parameters
Mean
Treatment +SE Cuus Toes T,z AUC, . o Cl/F Vd/F
: (ug/ml) (h) (h) (ug+h/mbD (1/h) (I/kg)
Sparfloxacin Mean 0. 865 5.3 14.7 21.1 8.7 3.1
alone +SE 0.039 0.7 0.7 1.4 0.8 0.1
Sparfloxacin Mean 0.683° 4.0 14.0 13.7** NC NC
with AI(OH), +SE 0. 043 0.0 0.3 0.8
Sparfloxacin Mean 0.810° 3.5° 15.7 20.1 NC NC
with probenecid *SE 0.034 0.2 0.5 0.8
‘FC,... :maximum concentration of the drug in serum
Taue :time to Cras
T :half-life of elimination phase
AUC, - :area under the concentration — time curve from zero to infinity
Cl/F :total body clearance divided by bioavailability
Vd/F :volume of distribution divided by bioavailability
NC :not calculated

Values represent mean +SE of six volunteers.
* Statistically significant compared to sparfloxacin alone (p<0.05)
**Statistically significant compared to sparfloxacin alone (p<0.01)

Table 4. Urinary excretion of sparfloxacin and its metabolite in man following oral
administration of 200mg of sparfloxacin with and without A1(OH); or probenecid

‘ ) Urine Urine concentration Cumulative recovery
Treatment T(ll‘:;e volume (xg/ml) (% of dose)
(mD) SPFX SPFX-G SPFX SPFX-G
0—-2 87% 10 8.70+3.73 18.58+ 7.91 0.46+0.20 0.98%0.43
2—4 155+ 66 23.23+5.97 61.84%19.04 1.75+0.26 4.16%0. 46
Sparfloxacin 4-6 | 169+ 29 14.60%2.09 48,96+ 9.89 2.96+0. 37 8.07+0.98
alone 6—8 | 138+ 13 14.13%1.41 49,55+ 5.39 3.89+0. 33 11.31£0.97
8—12| 257+ 20 8.74%1.43 25,25+ 4.88 5.05+0. 38 14.67+1.19
12—24| 650102 11.08+1.20 33.03% 5.50 8.58+£0. 32 24.89+1.80
24—-48(1363% 97 5.86+0. 66 13.33% 2.09 12.48+0. 22 33.54+2.32
L 0—2 | 199k 47 4,64%1.19 9.66% 2.47 0.40+0.10 0.800. 18
"‘2—4 255+ 52 11.31+2.82 31.88% 9.18 1.51%0.19 3.75%0.29
Sparfloxacin T 4-6 161+ 28 10. 09+ 2. 63 31.80£11.38 2.26+0.19 5.96*0. 40°
with . 6—8 158+ 22 9.01%1.46"° 35.49% 9.50 2.91%+0.23* 8.32+0. 58"
Al(OH), 8—12| 316* 28 7.60%0. 89 25.81% 3.96 4,06%0.21 12.14%0.79
12—24| 771 40 6.83+£0. 82 19.66+ 1.83 6.76+0.52* 19.77%1.21
24—48(1100+ 87 4,80%0.42 10.53% 0.80 9.40%0.63** 25.62+1. 40°
0—2 | 253% 46 2.87x0.83 513+ 1.37 0.31+0.10 0.52%0. 14
2—4 | 313x 25 10.10%2. 16 11.17£ 2.29° 1.79+0.25 2.23%0.45°
Sparfloxacin | 4—6 | 237+ 27 10.19+1.00 17.19+ 2.08° 3.01%0.29 4,26+0.51*°
with 6—8 | 255+ 53 9.09*1.43" 16.14% 4.37**{, 4.03%0.38 5.91%0.67**
probenecid 8—12] 413+ 96 9.80x1.66 16.46+ 2.73 5. 76 £0. 54 8.68+0.81*"
12—24| 564+ 92 12.70£3.06 25.90+ 5.16 8.84+0. 86 15.03%0. 27**
24—48(1297+164 4,.65+0. 84 11.53% 2.60 11.65%+0.77 22.06+1.73*"

SPFX : sparfloxacin SPFX-G : sparfloxacin—glucuronide
* Values represent mean +SE of six volunteers.
* Statistically significant compared o sparfloxacin alone (p<0.05)
**Statistically significant compared lo sparfloxacin alone (p<0.01)
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Fig. 3. Urinary excretion of sparfloxacin in man
following oral administration of 200 mg of
sparfloxacin with and without A1(OH);
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following oral administration of 200 mg of
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Table 5— 1. Summary of the cases treated with sparfloxacin
A TRy — o Doso of sparfloxacin | Clinical | Baclariological Side
‘5‘: &5 | Clinical dingrosis Underlying discase Organisms isolated (lelil::lelyl) ffeacy .ﬂm" offects
1 549 f;ﬁ“.‘:wmm yngitis (=) not done 100x2x9 good unknown (=
; . hyperuricemia, cholelithiasis,
M | upper respiratory P -
2 | uppel. coronary insufficiency, normal flora 200%1 x4 unknown (=)
% Il?:m mﬂnn:im ¥ ‘md
‘ Jr g acute tonsillitis (-) normal flora 150X2X5 poor unknown (-)
i 2‘; acute tonsillitis (=) Staphylococcus aureus 150X2x4 good unknown (=)
5 % acute tonsillitis ) Staphylococcus aureus 130x2x4 poor unknown (=)
W - ‘ 200X | X8
§ | g | lacunar tonsillitis perirectal abscess normal flora good unknown (=)
300X 1x3
1 acute bronchitis (-) not done 100x2x4 good unknown (=)
1] & acute bronchitis bm(':‘h'i:c%m‘ not done 100x2x8 excellent unknown (-)
9 n acute bronchitis -) Streplococcus preumoniae 150x2X 12 excellent eradicated (-)
10 :’; acute bronchitis -) not done 100x2x11 excellent unknown =)
i H ilus influenzae vertigo,
F - bronchia! asthma, = nausea,
g | acule bronchitis hysteromyoma Saphy i d:;tmu 130%2X3 good unknown ‘:uifn"‘“‘
12 ﬁl'; pneumonia -) normal {lora 100x2X 14 good unknown =)
13 313 preumonia (-) normal flora 100x2X8 good unknown (-)
" ;; pneumonia -) not done 130x2x4 excellent unknown (-)
15 313 mycoplasma peumonia - normal flora 100%x2x 12 good unknown Lg?:bphili A
M | acute exacerbation
| g cof chronic bronchitis normal flora 50x3x14 excellent unknown (=)
chronic bronchitis
M | acute exacerbation
L of chronic bronchitis normal flora 0x3x 7 good unknown (-)
chronic bronchitis
M | acute exacerbation
L o chronic bronchitis normal flora 0x3Ix 14 good unknown (=)
chronic bronchitis
M | acule exacerbation
B chronic bronchitis Sireplococcus pneumoniae 200x1x1H excellent cradicated -)
chronic bronchitis
L] % chronic bronchitis uﬂmgnr:nrghmlosis, normal flora 150X2xX 14 good unknown (-)
n| g | e s sinusitis Hoemophilus influencae | 100X2X 7 poor persisted -)
L4 4% 1 r?mrxl%:‘ahry nephrotic syndrome  |Pseudomonas aeruginosa 20x1x12 good eradicated (=)
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Table 5~2. Summary of the cases treated with sparfloxacin
Coo| &5 | Cinicaldngoosis | Undelying disase | Organums isouad | Povectspurfonacin | Cinial | Daciefonginl | - Bde
4] :Jll lowc;'nm?ig:wry amyotrophic lateral sclerosis [Pseudomonas aeruginoss 00x1x 8 poor porsisied (=)
u | & right-masits ) Saphylococcus epidermidis]  20X1X12 good eradicated )
5 5| scuecysiis (=) GPC OXIX 4 good unknown )
% | & | scute pyclonephritis -) grc 100X3X 14 food unkoows | (=)
F urinary tract ’
a ) infection (-) nogative 100x2x 7 excellent unknown (=)
(suspected) ;
: diabetes mellitus,
A | M| wymelomaic wrosdars cherars, | Sopbloccusares | 1OXIXS | ouslent | endicnod | ()
. congestive heart failure,
L Saymplomatic Sf:b_eu melitus, Serratia marcescens W0X1%5 poor persisied =)
chronic renal failure

GPC: Gram-positive coccus,  GNR : Gram-negative rod

BEDOLHRITEWTHA SO 2 5E OB HIBF AT,
Za—%/ o RERORINPEE L - I A REME >
WT, BLXBZRENLBRITET->THD, SPFX iZD
WTHEH® ¥ LEMDAEIC L DREFZT -7, HIBR
HlEoREEGAICLD C,,, T22%, AUC; .. T35
%. Repd SPFX, SPFX-G BXETEIE N 25,
AN BMRARL O BET LN, T.... T, . 8L
Reh SPFX-G /SPFX HI3ZE(LL i~ BE D, £
LEOENYEEORD B Pt DT LS bDT
3754, BIPEFIcLB bDEEL SN,

SEDHBAICK 5 SPFX ORINEEFENEE X BE
D—a—F /o EFREHEHLBELTH 5L, Table
TIRTTEL, C,. . 8L AUC, - T50~100% D
BETHASB SN TWS ofloxacin (OFLX), lomeflo-
xacin (LFLX), enoxacin (ENX), norfloxacin
(NFLX) &0 2720 §5<, SPFX ORINEEDEZE
i2 fleroxacin (FLRX) L A CT—BHFVW IV —-TicE
T5LEZ NI, Grasela 5'" HXU Misiak 5'?
B ENX IZ2U\T, #HBFIE OIRAH%Z 4 BT
RIPHERES LS LHMEL TV S, SPFX O
RAKD C,,, DETIZ22%THDH, B0XETFLTWS
ENX LD b8 0FV, Licdi->T, #IBHIR6EGH
THRZUHERPENRE L, BREYROLTEHIZE
fEIRT ALBRIEVWT ENTRBEINT,

HIme#| & BIBkIC, 4 X probenecid $FHIC X 2 EW
DEHEIcRIZTREEBICOLWTRENICRILTHD,

SPFX it VLW TR EBMDEE'? ' TRIF LI,

Z D4R, SPFX T2 HIARAE & probenecid A
B L TEMMMEICKEIIT L, NFLX'?, LFLX'"
BLUCPFX'9 CEDHONTWELIL T, ORE
PRAFMEORDFOENHEOLLIIBD SO
Mote LAENRST, SEDOKHMMNS5SPFX Tl
NFLX, LFLX ® CPFX & /739, £ bicbVTaA
RETCHM IOV EELONSE, LOS'Y i,

v PEBAWT SPFX OW T %5 % stop—Tlow
EBELUERNI VTS  RETRELTED, 20K
A0S, SPFX BENRAET CHRBNLIBERY
T, X700 0RBRETRASNI:tk, —BIELRE
BTHRNEN, BORP~HFiltsh B2 o0
LTW3, Lid>T, SPFX Btio=—2—#%/0v
AERRED, BIRABTHRINLEVLDLERS
ha,

L LA S, SPFX-G TEH S5hi-FEERBE
RO DIc>WTId, SPFX-G i3 SPFX Li3RE
DENRBE CHBINIBERELTWELDLED
n3h, WTOHMERNRE(LELE K@D V70
CHAARTREALOHER ChETRROAT, &
EORFTREICLI\,

EERRARICOWVWTIZ, WREROERRE 29 fli
SPFX 25 L, B%X 82. 8% OBk EB
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Table 6 — 1. Laboratory findings before and after treatment of sparfloxacin
Case [rime RBC Hb wisC Platelets | S-GOT  S-GPT Al-P I3UN 8-Cr
. | MClo0tmm®)  (g/dl)  (Umm?) (10mm?)| (mU/ml) (mU/ml)  (Blu/1) | (mg/dl) (mg/dD)
‘ B . 519 15.2 10500 22.4 17 25 NT NT NT
! A 529 15.4 7000 21.2 NT NT NT NT NT
B 439 14.4 8200 27.8 41 26 3.3 15 0.9
21 A 446 14.4 8400 25.4 a5 30 3.3 18 1.0
+l B 485 14.8 9600 26.2 18 23 NT NT NT
3 A - 485 15.0 8900 30.1 NT NT NT NT NT
B 394 1.6 5500 19,2 NT NT NT NT NT
4 A NT NT NT NT NT NT NT NT NT
B 559 16.0 15000 12.9 NT NT NT NT NT
5 A 546 15.7 12400 16.7 NT NT NT NT NT
. B 543 17.1 10000 23.3 23 30 1.7 17 0.8
6 . A 541 17.1 12300 33.5 18 24 1.5 14 0.9
7 B an 12.3 9300 21.2 16 9 7.5 NT NT
A 353 1.6 6300 18.5 14 12 NT 18.9 0. 83
8 B 553 16.3 < 11100 33.8 22 30 NT 11.8 0.59
A (522) (15.6) (6400) (33.8) (14) (23) NT (15. 1) NT
9 B 468 15.4 11200 NT 19 32 NT 10.4 NT
A A7 14.8 6000 NT 32 35 8.7 13.5 0.77
10 B 480 14.9 7100 1.0 19 15 NT 16, 2 NT
A (518) (15.7) (6200) (20.5) NT NT NT NT NT
1 B 434 1.7 10000 NT NT NT NT NT NT
A 391 7.1 6900 NT 25 38 NT NT NT
12 B 434 13.8 9200 24.5 28 23 118° 1.9 0.8
A 389 1.9 5300 M7 26 15 99* 13 0.6
3 B 370 1.6 5400 42,1 9 10 147 15.4 0.7
A 412 12.9 3300 52.8 18 11 146* 12.9 0.8
1 B 458 12.8 5500 20.2 13 9 3.8 8.2 0.73
A 447 12. 4 4700 30.2 14 11 3.5 1.1 0.73
15 B 469 14.6 6100 20.6 14 9 1t 10.4 0.7
A 485 14.8 4800 25.4 26 24 114° 9.0 0.8
]6 B 452 15.2 10700 23.9 11 9 2.3 13 0.9
A 442 14.0 5600 24.6 10 9 2.2 11 0.8
17 B 461 14.9 6900 16.9 15 21 1.3 19 0.7
A 446 14.4 6100 18.0 20 22 1.2 22 0.7
18 B 419 14.0 11700 24.7 15 16 1.9 9 0.8
A 443 14.5 7100 29.0 23 23 NT 12 0.9
19 B 502 14.4 10100 36. 5 6 3 3.5 11 0.8
A 539 15.2 6200 26. 1 15 5 3.3 12 0.9
2 B 394 13.6 8500 NT NT NT NT NT NT
A 380 13.3 8800 NT 25 18 NT (14.7) (1.21)
9] B 459 12.3 11100 35.9 17 7 204* 1.6 0.5
A 161 12.4 12400 36.6 19 9 190* 10.9 0.6
2 B 391 12.2 14600 NT 14 41 1.8 14 0.7
A (39D (12.3) (11800 (35.8) 17 58 1.9 14 0.9
23 B 299 9.1 6700 26. 6 16 25 3.6 7 0.3
A{ 322 10.2 7700 30.1 11 18 3.0 10 0.3
B:before . A:after NT: notdone

) : Values in the parentheses were oblained during the treatment.
* mU/ml (normal range 67~190 mU/ml)
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Table 8 — 2. Laboratory findings before and after treatment of sparfloxacin
Caso Timo RBC Ib wiBC Platolets | S-GOT §-GPT Al-P BUN 8-Ce. :
no. (10/mm?*) (g/d)  (/mm?) 10*/mm?)| (mU/ml) (mU/ml) (BLu/l) | (mg/dl) (mg/d)
2 B 413 12.9 8500 28.4 14 168 1.3 14 0.7
409 12.5 7500 28.3 12 10 1.3 18 0.8
2 B 397 12,9 7400 28.8 11 13 1.8 12 0.5
A 398 12,9 8000 31.0 15 15 1.8 16 0.7
9% B 454 13.6 88900 32. 1 23 27 2.0 9 0.6
A 420 12.5 6800 26. 4 28 3l 2.8 10 0.5
o | B 38| (1.5 11300 3.1 9 8 1.6 13 0.6
A 420 12.4 8700 58. 4 10 8 1.8 18 0.7
s | B NT NT NT NT 17 2 1.2 2% L1
A MT NT NT NT 16 21 4.4 22 1.2
929 B 322 B.7 6700 37.8 12 5 0.4 48 20
A NT NT NT NT 15 9 0.5 66 2.1
Table 7. Inhibition of quinolone absorption by antacid
Percentage change (alone—+with A1(OH),) Literature
Quinolone ited
Cn.v (ug/mb Tn.. (h) AUC (g -h/ml) a
Sparfloxacin - —22 (0.87—0.68) —25 (5.3=4.0) —35 (21.1—+13.7)
Fleroxacin —24 (2.37-1.81) +63 (0.8—~1.3) —17 (32.6-+27.0) (9)
Ofloxacin —59 (3.23—1.31) +118 (1.1-2.4) —48 (23.8—12.4) (8)
Ofloxacin —61 (2.05—0.79) +150 (1.2—3.0) —53 (10.4— 4.9) (10)
Lomefloxacin =170 (2.03—0.60) +38 (1.3—1.8) —-63 (9.1- 3.4) (10]
Enoxacin ~80 (2.26-0.46)  +100 (0.8—1.6)  ~84 (11.4~ 1.8) (8)
Norfloxacin =100 (1.45—><0.1) .= NA (1.2—-) -97 (6.7 0.2) (8)

NA : not available

The dose administered is 200 mg of each quinolone without and with AI(OH), 1g.
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PHARMACOKINETICS AND CLINICAL STUDIES
ON SPARFLOXACIN

Jingoro Shimada, Atsushi Saito, Kohya Shiba, Toshio Hojo,
Masanobu Kaji, Seiji Hori, Masaki Yoshida and Osamu Sakai
The Second Department of Internal Medicine, The Jikei University School of Medicine
3 —19-18 Nishi—Shinbashi, Minato—ku, Tokyo 105, Japan

Teakeo Imai and Fumio Matsumoto
Department of Internal Medicine, Kanagawa Prefectural Nursing
and Hygiene School Hospital

We performed basic and clinical studies on sparfloxacin (SPFX), a newly synthesized
quinolone, and obtained the following results.

1. Effects of antacid (dried aluminium hydroxide gel, AL) and probenecid on the gastro-
intestinal absorption and renal excretion of SPFX were investigated by a cross—over design in six
healthy male volunteers.

The subjects received orally 200 mg of SPFX with and without 1 g of AL or 1.5 g of
probenecid, and the time course of blood levels, urinary concentrations and urinary recovery of
SPFX and its pharmacokinetic parameters were determined. SPFX concentrations in the samples
were measured by the HPLC method. The obtained pharmacokinetic parameters for SPFX after
each of the treatment were as follows : the C,,,, T..., T,,. and AUC, .. for SPFX alone were
0.865 £g/ml, 5.3h, 14.7Th and 21.1 xg - h/ml, respectively; those for co—administration with AL
were0. 683 yg/ml, 4.0h, 14.0h and 13.Tuzg-h/ml ; and those for co—administration with pro-
benecid were 0.810 ¢ g/ml, 3.5h, 15.Th and 20.1 gzg - h/ml. Gastrointestinal absorption of SPFX
was inhibited by interaction with AL, but SPFX was the least inhibited among the new quino-
lones.

2. Twenty—three patients with respiratory infections, 5 with urinary tract infections and one
with mastitis were treated orally at a daily dose of 100—300 mg of SPFX for 3 —14 days. The
clinical results were excellent in 8 cases, good in 16 and poor in 5, giving the efficacy rate of
82.8%. We encountered adverse reactions to SPFX in two cases : vertigo, nausea and epigastric
pain in one case, and fever and eosinophilia in another case.

These adverse reactions disappeared shortly after completion of the treatment. There were no
cases in which the administration of SPFX was discontinued due to adverse effects.



