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The prophylactic efficacy of long-term, low-dose antimicrobial treatment in urinary tract
infection (UTI) was studied.

Fifty-eight female adult patients with a history of at least two recurrent episodes of UTI
in the past year were entered into this study, and the prophylactic regimen was not started
until the existing UTI had been eradicated. Patients took 250 mg of pipemidic acid (PPA)
daily at bedtime after voiding for 6 consecutive months.

Incidence of recurrence of UTI in 48 patients with uncomplicated UTI and 10 patients
with complicated UTI decreased to 0.15 and 0.29 per year, respectively, during the treatment
compared with 3.5 per year before the treatment. |

At the end of the 6 months of prophylactic treatment, the patients were divided into two
groups by the envelope method. Seventeen patients were treated for a further 6 months
and 11 patients were followed up without further medication. Prophylactic efficacy of UTI
was obtained in both groups, and there was no significant difference in the incidence of
recurrence between the two groups. These findings suggest that the 6-month period of
prophylaxis might be sufficient,

Examination of the periurethral swab showed that E. coli and Klebsiclla sp. were decrea-
sed during the treatment. This prophylactic treatment produced no resistant strains.

Urinary levels of PPA in the morning urine of patients administered 250 mg of PPA at
bedtime averaged 513 pg/ml. These values were about 2 times higher than those found in
the evening urine after administration of the same dose in the morning.

Side effects were observed in 6 of the 58 patients, but no serious side-effects were

observed.
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LMD RBIELE UUF UTI L) BT 5/
BROVEDKRBREEDZ EXNDHDHH, TROBHRME
UTI 0 804 Ll L BRES L EL RT3, Th
LERM UTI B BRENIED BT HER%
#HETHZ L, BRETFHLLTEREDB EEDR
5. bhbhilBEENE UTI BE0BRTH * BW
ELTABDINEAY R #5353 Fik%k nali-
dixic acid & trimethoprim-sulfamethoxazole ([
T ST AFILEEFR) THREFL, ToOREMELHITL
T3P,

SEbNbLLEOBEHRENE UTI BHCHL T,
4B o pipemidic acid (LIF PPA tEAFR) % 1 H
1B, BREAMCIRT % HEEx RIE fkEL, UTI
DEXEFHHREY B LD T, FORMY RET
5.

MERELUHARSE

R BREIA By KBRS EO M R R B R A3 3 L OB
IRBE RSPl & % LIS AL F O BE T, £ 2EL

LERYRVET UTI BE8LTHS.

PR X Y R E B & e - 1otk PPA
%11 250mg %1 B 1[E, REFNBREC PIRE
¥, HEHWEERE L T6e b ARE L. HREHRE
FIL4BECFR L THEEROBER - FEE, K
EEEBEEY I, BROBEYHELL. &5
CHIERDA 7 ) —= v 7L LTRENBE T/ L=
—AFFUF - ERABRKEEAL, BEOBAIIL
BB L TRFO drip slide ¥k X ORERRE
B XV HEROBRE Y B etz 57 —FLRIC
X 5 REBREHEET 10¢/ml Ll Lo Rp MR R
REESE UTI 0B REHRB L. BRLUCEMIE
OFIHBEHR & RIROBEY B2 ioly, MEROGLY
ERLCH D PPA T X% FHHEOTEEHY R L
L.
NSRBI T T 3 Rk oM B3 BN T
HHRBALATT, TFEhi5-BAtAE 4 — 1608 B s L 10°28—50
B D 3 EN iz - THHRE A EB R TR - T
Bohic swab K OWTHBEONE L PPA @ MIC
R L.

PPA DBLYEHET | BRSO ZXt 2 a3 2 BT,
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BB A volunteer 5451z PPA 250 mg EEERT
PERBC PR 28, RPEER T RIS O IR
B L F— volunteer 1z, 1@BMIE D4R 9 ke PPA
250 mg ZPIR X2, HEH6 ~ 8IS E DR L
ZHEL. ¥l FHREPOBE K EHREY
BT, BARELPEL /.

BIfFRCBIL T H HEROBER & & bic, LB
JEHT, FEARSBEIRIZE R, 248 B oA Tl 1(L
HFREYETLC REFROBELYRI L.

Bt X B #&

1) BRETH oK

RBFEGNLIEEAEN: UTI BEBE (BEhsess,
BhaEx3A) S UTI BE104 (B34,
BRBRTR) THoTe

Fb BEHAROREY, WK UTI 2% )
BRELTHOEA LICERINSSHEE L - &35, 2
WT UTI 23BN TFD % ¥ HBA LIRS
%, MOFETHERETFHIRIY LIcd - RN 54
DJETH -7 (Table 1).

BB BIIATD | £ UTI oBREKY B2
IR L L &5, EPHEROBIIEREME, &
Ml D 8.5 EITH -7 (Table 2).

PPA L X2 RIAPHRESOBE B 56 7 5

T L SEBIA IR 33 B, HMM 6L TH -
7o 3~5 h AEOBEME D b D IEB MM 8 4
HHE 2R, 37 ARBOBELE DL kIR
1%, EHE 2L TH T BEOEBEAKITIEE
Mtk 242 B, H¥EME46H AT, FHBEAKIIE
HetES. 04 B, HHME4.6 » A Th 7. LFEFITH
D LIEFBE AL 288 » A CRHBER K4 974 A
&7c ot (Table 3).

Fei 5 kb D UTI oFRLIEEMEN 3 B, &
Mt 1 BT, FEEHTREBRIFFEMENO. 153,
PO, 26[E & Ve b, FBIREFUTIEEBIART OEFHESR
B 3. 5@E LBLT ThErh 1/23, 1/13 & E8
KEALTHEY, +ohk BRFIHEL BDLRI
(Table 4).

PPA OFB 5% B35 BT, 65 AH
DOFBHEE KT L8R DOWT, HEGHK XK
Fla fkfits 53 2 EG (BEERSFD 174 & AHo®
LGk UICES] (RE5FIERD B EBRIL, &
S 6B AMBELT UTI 0oFXROL EY BRL
o, MG 5B UTI 0B RS 4 B CELHERE
B0, 49[E, #HEF BT UTI oF R 3 BITEFE
HEAEKX0.59 B &7 b, UTI OBFRTHEFRIC
L RIZENRD b Rich >tz (Table 5).

2) SMETMEEORES

Table 1. Conditions of patients at the time of starting
prophylactic treatment with PPA
Conditions No. of patients
1. Patients with infected urine received 35
chemotherapy before starting prophyiaxis
2. Patients with sterile urine 18
3. Patients received prophylaxis with ]
other drugs
Total 58

Table 2. Incidence of UTI per year before prophylactic

treatment with PPA

Incidence No. of pts with No. of pts with Total
of UTI uncomplicated complicated  ng of pts
per year uTi UTI

2 12 4 16

3 21 3 24

4 11 1 12

5-12 4 2 6
Average incidence

of UTI per 35 35 35

patient - year
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Table 3. Duration of prophylactic treatment with PPA

Duration of No. of pts with No. of pts with Total
prophylaxis uncomplicated complicated No. of pts
{months) uTt uTi
-1 1 2 3
-2 6 0 6
-3 3 0 3
-4 3 2 5
-5 0 0 2
-6 33 6 39
Total No. of pts 48 10 58
Cumulative total
patient - month 242 48 288
Patient - month 5.04 4.6 497

{mean)

Table 4. Incidence of UTI per year during
prophylactic treatment with PPA
Uncomplicated Complicated
uTH uTI Total
Cumulative total 242 46 288
patient-month
Total No. of 3 1 4

infections

Average incidence
of UTI per 0.15 0.26 0.17
patient-year

Table 5. Comparison of reinfections between
PPA group and no medication group
in patients after first 6 months of

prophylactic treatment

PPA group
(17pts)

No medication
group ( 11 pts. )

Cumulative total
patient-month 9% 61

Total no. of 4 3
infections

Average incidence
of UTI per 0.49 0.59
patient-year

SARE D JEEE BB L swab ik X b, SRR Al
BT 2 RO BB Lic. BIRBIIATT T
105 EBI & b 102 kg x h, FORFL 7 5 st
RES5 IR (50%), 775 ~BHERRE 518k (50%) TH
Sfc. BEBCARD E 75 ARKBE T E. coli

208k (20%) &b &34, OWT Klebsiella sp.
B X Pseudomonas sp. 3BD SO 8 (8%),
Citrobacter sp. 6%k (6 %) DIFETH »72. “hbsy
BB 335 PPA o MIC fHid E. coli, Citrobac-
ter sp. TIL L36pg/ml w ¥ — 7 &K B A,
Klebsiella sp. T % 1.56-—3.13 pg/ml &z, Pseudo-
monas sp. Tix 6.25—I12.5 pg/ml = MIC {HM
FILTT. WwolE 5, 75 ABEHEIREIL Streptoc-
occus sp. D330k (29%) L -& 3%, MIC {H
ZARDE— 271k 200 pg/ml THH, DT Staphylo-
coccus sp. 23198k (19%) T, %o MIC 5 o
Y— 7% 12.5—25 pg/ml & 200 pug/ml D@t c
B -7z (Table 6-1).

FEE5-BA1% 4 ~ 1638 H TIXSSEES X b 84515
BESh, TOWRWE 77 ABKERE5HE (30%), 7
7 A BHEIRESI (10%) THY, 77 rBlEOH
BB RARBRATT & EEE L TIE T L T, BRI
KHEDE 7T ABHRE T E coli 128 (14%) »
b & b%<L, DOWT Pseudomonas sp. 58 (6% ),
Citrobacter sp. 24k (2%), Klebsiella sp. 18k (1
%) DIETH - eds, FOHEEET TR LR
MARNC LeBE 3% LKL, &KW E.coli & Klebsiella
sp. DWPHERTH o7z PPA » MIC {HORH
T, B BRI £< A bhic MIC fH 1.56—
3. 13 pg/ml JEAD 7 5 AEHRE OB EWCK
AL Tk (Table 6-1).

TR FBAMGH28~ 5018 B TIX GRS B 1 1S
L D2HD I MESH, TOWRIL Y T ABKBE] 1K
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Table 6-1. Periurethral organisms and PPA-sensitivities

weeks after starting treatment

: Before starting treatment and 4~16

MIC (ug/ml) of PPA
Organisms Total (%)
078 1.66 3.13 625 125 25 50 100 200 =400
GNB
E. coli 12 3 2 1 1 20 (20)
Klebsiella sp. 4 4 8 (8
;r':: Pseudomonas sp. 6 8 (8
E Citrobacter sp. 5 1 6 (6)
@ ~ | Other GNB 7 1 9 (9
|
-] 8 Total GNB 28 8 9 2 1 1| 51 (50)
§9 |arc
o Streptococcus sp. 4 21 30 (29)
$ Staphylococcus sp. 6 6 11 19 (19)
@ Micrococcus sp. 2 2 (2
Total GPC 6 8 4 27 6 51 (50)
GNB
E. coli 1 3 3 2 1 12 (14)
Klebsiella sp. 1 1 (1)
-g ‘5 Pseudomonas sp. 3 1 5 ({6)
8 § Citrobacter sp. 1 1 2 {2)
= Other GNB 1 2 1 1 5 (6)
£8
L2e Total GNB 3 5 1 7 3 1 1 1 25 (30)
§§ GPC
© E Streptococcus sp. 1 1 6 13 9 31 (14
J_ + | Staphylococcus sp. 10 5 1 4 1 23 (27
Micrococcus sp. 2 2 1 5 (6)
Total GPC 13 7 3 6 17 10 59 (70)

(46%), 77 ~BHEIRE 158k (34%) THhH, Thbd
SHECRT S PPA © MIC fEOSMmIXTH&RS
BALHE 4 ~16B B DBA L BERAKFCH . BEF
LTI 7TEA L b I6EHE SRS h, TORFLS
5 ABHEARE O BR(56% ), 75 »IBHERREE 7 R (44%)
Thbh, 77 sBEEE Tt PPA © MIC {E 0.76
—3.13 pg/ml DEHLE R SR, REEABETO
MIC SRR L Tz (Table 6-2).

3) PPA DRFRE OGS

fEE A volunteer 54 THREMHIC 1 [@ PPA 250
mg IR DB AT IR O FEHIEANRE 428 pg/ml
THb, FETIMRHC 1 [H 250 mg IR L THREH 6 ~
8 W5 B O RO FHIEANBEEL 248 pg/ml L BEIR
D¥I1/2 DIETH -7, Tic PPA FH#ESHOE
F 10412\ THIE LI REIR O FHRFEED 513
pg /ml T, EERAOFEFPROBMME ZIFR LR
ThHote. LichioTI1HILE, REBITCARENS
i B DR PR 5 & D BRI DR\ RH

BEAELR, LrLERFTHL1LIRAGHERS
24REHIF T » & bR - TBERC & &%
AEHH LGS ZENRTES.

4) BlfFEo%E

EIfE I &RERIS8 AR 6 4 (10.3%) i, &L
T7HERBED bR, TORRIEBEES 4, KE
1, BB 1{ETH -k, WFhdBEEElE
Botcd#Er ik LIEMTI R bhishote. Fio
BEEBfr FhEh 3 @EfT Lic R BnRRE,
BEoRE, BEERECBVWTESRFFIOHELE
bh 5ERBREEOEENIRD bhish T

% 3

#F0 BRME UTI BEC L TCERTHE BRY
LB, REBSOEHELTER YL 7 > H,
nitrofurantoin %, methenamine &%), ST &AHl
REBMBRTE Y, ThORFOBRTFHHRC
WCOEEL DBRENRHH Y. TR T ST GH0
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Table 6-2. Periurethral organisms and PPA-sensitivities : 28~50 weeks after starting treatment

MIC (ug/ml) of PPA
Orgsnisms Total (%)
0.78 156 313 625 125 25 50 100 200 __2400
GNB
E. coli 1 1 1 3 (13)
Pseudomonas sp. 1 1 3 (19
a —~ | Citrobacter sp. 1 1 (4
2 8 | otheranB 11 1 1 4 (16)
= 8
£ Total GNB 2 2 112 1 11 (46)
GPC
Streptococcus sp. 1 4 1 6 (25)
Staphylococcus sp. 2 1 3 1 7 (29)
Total GPC 2 1 1 7 2 13 (54)
GNB
E. coli 2 1 1 4 (25)
o Klebsiella sp. 2 2 (13
3 Citrobacter sp. 1 1 (6)
& _ | Other GNB 1 1 2 (13
S
3 8 Total GNB 1 3 4 1 9 (66)
§ ™~ |GPC
5 Streptococcus sp. 1 2 1 4 (25)
2 Staphylococcus sp. 2 1 3 (20)
Total GPC 2 2 2 1 7 (44)
(ug/mi) BFIERI R 55 LB L. 4B PPA oA E,
1000 (=10} R TT L2 BETFHHRORKL, UTI oF5F
800- (n=5) YIBREHS PPA 5y JEEEE 0. 158, B2
600- 14 0. 2619 £ RRAT DI BN 3. 5 [, HMEME 3. 51
4004 (n=5) HBLTHB LB LA LT D, ST A
EBER LA Th D EOBRETFHHR FD bl
200
UTI oBRFH* B & LcHiiEHo B, EH
. ] L BEgy, 18R 1B, 2B 1EY, 18 1E
- Patients; the morning urine N ) i s
[l Volunteers;  the morning urine RERREGES ST 0@E»H5. 1H1E

the urine of 6 - 8 hours after

administration in daytime

(daytime urine)

Fig. 1. Comparison of urinary concentration
of PPA between the morning urine
and the daytime urine

D Volunteers;

VE, BHRSI L5BRETFHHRORENL, 1T
7 #l, nitrofurantoin Fl/c & & L T3 ShTus
5EINTVWELY. bhbhd ST AFo4 8, B
MRS L DBEREFHHDREBH L, UTI ofEFH
BREBY, AFHESH CIIREMENEO. 488, BHM:
0. 52[El & MR FRAT OIEEHMENES. 37H], BIAENES. 3501 & L
BLTWHBUDBLIBAL, ST ARk ¢hi-BR

BRI HR R 5 5 Ak, REERA G RIERE
X HBCEFBEOCRNE LR, BN R
Lok b REHE S ARRIHCHBEEND, BRA
OIS WHT 5 O BRI kL EL B, &
hooBh thhbhd | B EgER BER%E PPA
250 mg AR ETHHEEY B ot T oREHE
TEPROFHIEFEE L BRRA volunteer 54
D cross over ETOMHN TIL 428 pg/ml & H Ay
EOBE L 02 fE0BKABENE DR, TR
SHROBEIVRTORSME L 518 pg/ml THY, =
h o RPREGA TR O 7 5 ARt 5
5 MIC %2 +4 5bhibh, ¥l sBHEC
*325 MIC fEL KL S5 Eb > Tt Lt
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- T, BRERACHERER PPA 250 mg PRI X v &
RRBEYEF T2 RORBHBERACERIh TS

D, BRER~HIELARAL T % ORME Y+ il
THLDEEZ BN S,

UTI ki3 2 REERIT, BARMEE S OME
&5 REOBRERE LTSRN KBS THBHY. £
LTERE UTI CBA Lt FosasmmeEE,» o
DBEAMEORHEY, ERLFOLhEHELTE
W ENEHEIRTWAD. UTI oRAELFA—
MEFSRE R REC 2500, UTI oREC &1
> THEHHMBEROMIES RO LIDP. DX
UTI oREC ik AHETHE#E, R BIFL TR D,
BHEE UTI oBEONERC 8175 EHMEED
HENEHABR TR > & Bbhb. ST %It
SHETHEED DD E. coli RMDOBEAMEOKRHEK
ZET Y, BRTFHCAEDLIERE IALTHEHEHD
bhibhd PPA oL E, REIMESC X54RE
AEABEOMEEOHEC S\ TR L. ARERE
HOME#RL, THi5Ek4~1688 T 7 gk
RE DS EERRE330% & B S-BAIART D50 & X TE
TLTED, &< BEEEINC SBEEN G - T
E. coli, Klehsiella sp. DNEBRICEA L Tiie. e
+H PPA (ISMASBHE RN D E. coli, Klebsiella sp.
D 75 ARKEBEOBRHRLET X8, ZOBK
2O ABERETHRCED TR L Bbh 3. ETHE
SR RHEE EINT s A <, RPE&RS
X AEOmME T WE Bbh 3.

PPA OFF H# 5 DT #BETIE, PPA
OFHHRE% 6 7 AT hE, Tokoft 5
LBRERERICBRCBELTENRD LT, B
LABRTHHEILED LRI, ZOZ LIXTHRE
sz EEZ L UTI 12 6%8h Tw5A0 T, ORI
[BE I KRR o> T B RO B SR o [m15 e & Al o RFTHY
R O RESEEI RS, L -T6 4 A
i PPA oFH#RExEITThE, LB ErH
ke Th UTI 0BEBIEAELhIERE -T2 E
£z bh, BEFHREOMIL6 » AR T—IGB/
PEELRE EEbNA.

Bl & fERIs84H 6 RITEBD bhics, Lih
b FOREIEL EER DS Pk LS
7, AREDOFHRFEHEIR2EITTEL DL
Ez bhic.

E H b [

BMALEOERM UTI BFC xLC, PPA 1[E
250 mg % 1 B 1 [0, BLEIATHERE D PR % R AERE

BtL, UTI oBXEFHRELHRN L CUT oY
B,

L MNRIECNIIEEHMN: UTI BE 484, HiEH
UTI BEI0HTH -7 FEREHEEF O UTI o
EEHEREBUIIEEHEN0. 15E, HHEM0. 26/ T,
BREATOETFHEREEA 3.5 B & LR L (HEH
BENEZHCEALTE Y, T05BRTHHEN R
oY% (Aol

2. 61 AMOFHEREEKT LEAEZ240LT,
X LI AERERER RS Lo 274 L A SRk L
AR BT HBRRCELRD L oTez &b, F
KT SRR 6 » AR C—ICENEEEOh B b
DEEZ T,

3. HARERBEOMERL TR MM E
coli, Klebsiella sp. D 75 AEMEREOHBEEEMN
ETFT5. FREBOTFHHES X5 HlE MM
RSB bhieh ot

4. BERMA 5B 5 cross over 3T PPA
250 mg ¥ ERERAIR O RHROFHEFPBEL 428
ug/ml ThH, FH 250 mg REIRRO FZID RSP
BELHELTH2E0BREY R L.

5. BIERIXLEMS8LF 64 (10.3%), 7#HIC
o bhih, Wihd ToBERRL EfEAORS
BEE R UEMTIA SR 5.

KX DO 2 F30E A A LERE A 2R R B THEE
U7:. ¥7- PPA ORDEES LU MIC OREICBIHIIL
72K AR MEEBRR SRR E# L 29

X 3
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