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Clinical effects of ST-95 (fosfomycin) on infections of the urinary tract were studied on the
basis of morphological changes of the urinary bacteria. The subjects were 22 inpatients with com-
plex infections of the urinary tract. ST-95 was dissolved in physiologic saline (2 g/100ml) and
administered intravenously by drip infusion over a l-hour period twice daily for 5 days. According
to the UTI criteria, the treatment was effective in 13 (81%) of the 16 evaluable cases. The present
effectiveness in 8 patients with chronic catheterization was 75%. No side effects were observed in
any patient. Among the laboratory data, GOT and GPT were slightly increased in 1 patient, but
their relations with the treatment were unknown. In one patient (P.vulgaris; MIC: 12.5 zg/ml),
changes in the urinary ST-95 concentration, viable bacterial count, and morphology of the bacte-
ria were studied after the initial administration. The urinary viable cell count was 1.5x 107 cells/
ml before administration, but it was reduced to 1.6x104 cells/ml at the end of the l-hour infusion,
and decreased progressively thereafter to complete disappearance after 12 hours. Under differential
interference microscopy, filamentous debris of bacteria and spherical bacteria with irregular surface
were observed from immediately after the end of the administration. By transmission electron
microscopy, the cell wall showed a number of projections with formation of vacuolar structures in
the space between the cell wall and the irregularly-shaped cytoplasm. In conclusion, the results of
administration of ST-95 in complex infections of the urinary tract were satisfactory. The morpho-
logical changes of the bacteria suggested that this agent acts at an early stage of cell wall synthesis.

(Acta Urol. Jpn. 37: 321-326, 1991)
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Table 1. Overall clinical efficacy of ST-95 in complicated
UTI 2 gx2/day, 5-day treatment
Pyuria Effect on
Bacterinria Cleared Decreased Unchanged pacteriuria
Eliminated [ 1 ] 2 9 12
Decreased
Replaced 1 1 2
Unchanged 1 1 2
Effect on pyuria 1 4 11 ”m;' e
3 Excelient 1 overall efficacy rate
C_] Moderate 12 13/18 (@1%)
[ Poor {including faiture) 3
Bacteriological response
Total no. of strains Eradicated Persisted *
12 20 (91%) 2
* regardless of bacterial count
Table 2. Overall clinical efficacy of ST-95 classified by
the type of infection
No. of ,percenty |Exce- Noder- Ovarali
Sroup pztionts(ul tuhl) llent Jate Paor :;:':"y
groupl (indwelling catheter) 5 (%) 4 1 80%
" icrabial eroup2 (post-prostatectomy) 5 (31%) 1 3 1 80%
onomicrobia
infection group3 (upper UTI)
groupd (lower UTI) 2 (13%) 2 100%
sub-total 16 (75%) 1 9 2 83%
Polymicrabial group5 (indwelling catneter) 3 (19%) 2 1 67%
olymicrobia - -
infection group§ (no indwelling catheter) 1( 6%) 1 100%
sub-total 4 (25%) 3 1 5%
Total 16 (100%) 1 1213 | 81%
No. of percent | | Exce- |Moder- Overall
Indwelling cathater | oo 00 Gy otal) | leat late | PO efficacy
Yes B (50%) 6 2 | 15%
No B (50%) 1 6 1 88%
Total 16 (100%) 1 1213 | 1%
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Table 3. Bacteriological response to ST-95 in
complicated UTI

Isolate No. of strains  Eradicated Persisted ™
S. aursus (MRSA) 1 1
S. epidermidis 1
E. fascalis 2
E. fascium 1
Other 6PC 1
. coli 1
. frendii 1
. marcescens 1
. vulgaris 1
1
1
2
1
2
1
4

. asruginosa

. putida

. cepacia

. maltophitia

. calcoaceticus
. indologenes
Other NFENR

™ M M ™ O T OV O™

1
2
1
1
1
1
1
i
1
1
1
1
2
1
3

1
22 20 (91%) 2

*Regardless of bacterial count

Table 4 Strains* appearing after ST-95 in com-
plicated UTI

Isolate No. of strains
. marcescens

. tloacae
. agruginosa
. xylosoxydans

- » w m ¢

. meningosepticum

s

No. of patients in whom strains appeared 2/1§

Total no. of patients evaluated (13%)

* Regardless of bacterial count

marcescens, E. cloacae, P. aeruginosa, A. xyloso-
xydans, F. meningosepticum £ | #k-$op HE

L7z (Table 4).
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Fig. 2. Urinary levels and bacteriological
effects
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ST-95 1%, #HHEHEeH R HHkX . B
VR, BT —BF IR TH D (4,430 pg/
ml), #7714 W) £ C e D1 2050 % Coo BEHE
M 94. 82 kK il S hute. Be b 1215 % T
O REHEIRE, 88.4%TH - 1e.

b ARG, B 1.5x 107 cells/ml TF
Stebon, FEEBKE 1.6x104 cells/ml & g4
Lic. ok, 108 cells/ml AWK, Brh-1%
8 IHEfH] & THEX, 515 1205H CIR RIS LT
(Fig. 2).

Fig. 3. Phase contrast micrographs of P.
vulgaris in urine before and after
administration of ST-95 2 g.

A: Before administration. B: and
C: Immediately after 1 hour intra-
venous drip. Showing forming ovoid
cells with uneven and irregular body
(arrows ), the wreckage of filamentous
cells (arrowheads) and remaining rods
(white arrow). D: 2 hours after end
of administration. Showing expanded
ovoid cells (arrows) and elongated rod
with bulge formation (white arrows).
E: 4 hours after end of administration.
Showing gormandized ovoid cells (ar-
rows). bar= 10gm in A to D and 25
pm in E.
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(Fig. 3B). ¥ iRo#E Tk, Fig. 3C mpLicX
S, MRERREOMAEDOHERE Ie> Tt &
S 2Bk VUL, I RBoBEGITE LY,
BHEOBEIRORMOBE L VIREL s> T,
55 CIZEBREOEEI MMM X vifil -
f= (Fig. 3D). o X5t LicfiEs, aAL
Tw5 EamEKkdEdShic (Fig. 3E).

i, FHBETEMSNC L5 H%E

WEFORS P. vulgaris OB IR LTo K
MRS, IR 77 AREREORAY BLE
(Fig. 4A).
BEKTHEERC BT, ML 2 v~ iR E e
b, MlAEL O ERFEBEY R I N, MREX
REH LD, 5B VIHRREITE Lc £
bhsMifeEE L MIEIK OB (Fig. 4B). WE0#E
RS MR X p R TUIW B A, MRENE
A LT\ 5 spheloplast (Fig. 4C) 7t X%
Bio\ s X E X ERFEEOE LIRS bhi:

Fig. 4. Transmission electron micrographs of
P. vulgaris in urine before and after
administration of ST-95 2 g.

A: Before administration. Showing
characteristic gram-negative rods : cell
wall complex (arrows) and cytoplasmic
membrane (arrowheads). B: Immedi-
ately after 1 hour intravenous drip.
Showing irregular cell wall such as
asterisks (arrows), plasmolysis (white
arrows), bacteriolysis: rupture of cell
wall and flowout cytoplasma (arrow-
heads), and vacuole-like structure and
distorted cytoplasma. C: 2 hours after
end of administration. Showing pro-
lapsed cytoplasma with cytoplasmic
membrane (arrowheads) and remained
cell wall maintaining rod shape (arrows).
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SHH ot & kb, WX - T, BEINSOHE
BWLT5 X5k, FOM X b bHls P
N X VERLEHRYEL DRI R I NI
FOM OEERES Rix b TEL, MEELERE
AMEG. Zhi, TRACBLTERARIEELEEE
T, Fic B-lactam RPUEMEIC 7 v ¥ —BOBHS
BECHERCEL L (SEORFTILERL TV
W), FEERCRENTHS.

bhvbhik, FEFADIERBFC T, R
HOWELLL VR LTETWASY, FEEAX
hT\3 B-lactam RIEWHEZ, MPEECHFET
% penicillin binding proteins (PBPs) fEHT
5. FOM ofefBisFit, PBPs widfpAe¥, i
BESROMBRMAIAE L, BEERAYTRTOT, 6
lactam RPAEHEE FOM LiIXoRfEAARRER
5.
SEDKFI IV TUL, EEBEMBIOTIEEHLIR
BELiebbornsl, ¥FLETEMEMCI, Hiast
D « HRaBE L R E o M ek E - SREN
DS OB OBENBEEIh. Thb
DFF R, spheloplast £ %\ i3 rabit ear’s cell
Lich B-lactam RHAEWEC X 5 BB E B
NH SV, (ERBFOEN DB ENEEI NI
COERFOE,N B S, FOM & B-lactam R
EWEOHRRTEE, X VERIHREL BT n
WEINBDOT, EVIFRCKRETHFETHS.
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