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TREATMENT OF CANDIDA URINARY TRACT INFECTIONS
WITH REFERENCE TO SERUM LEVELS OF
ANTI-CANDIDA ANTIBODY AND D-ARABINITOL

Shuji ToxuNAca, Mitsuo Oukawa and Haruo Hisazumi

From the Department of Urology, School of Medicine, Kanazawa University
(Director: Prof. H. Hisazumi)

A clinical study was carried out on 11 patients with Candida urinary tract infection; 4 with chron-
ic cystitis and 7 with acute pyelonephritis including 2 patients associated with candidemia. The
patients received 1.5 to 6.0 g of 5-fluorocytosine (5-FC) orally daily for 6 to 22 days. The response
was excellent in 6, moderate in 4 and poor in 1 case, overall efficacy rate being 90.9%,. No pa-
tients showed any adverse reaction. The antibody against the Candida species was measured by an
indirect hemagglutination test and the serum level of p-arabinitol, a« major metabolite of Candida
species, was determined by gas-liquid chromatography. A 4-fold or greater rise in anti-Candida an-
tibody was detected in 4 of the 6 patients with pyelonephritis, including one patient associated with
candidemia, 14 to 31 days following the treatment. Serum p-arabinitol levels iri all of the 4 pa-
tients with pyelonephritis exceeded the detection limit of 0.2 pg/ml before treatment. The levels
decreased promptly during treatment and normalized 10 to 20 days after the start of treatment.

These results suggest that 5-FC is an effective drug for Candida urinary tract infections. The
determinations of anti-Candida antibody titer and serum p-arabinitol level may be clinically useful
for the diagnosis of Candida pyelonephritis. In particular, the serum levels of n-arabinitol appear
to be a useful parameter to follow-up the effect of anti-fungal treatment on Cendide pyelonephritis.
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X + 135> : Candida « [REKERYLFE
TEF A X b 5@ & hic Candida spp. 26 &

0 Candida RIED Bd bRIIER (BF 96, %
T 280 THEMIIO~TOR, FI58. I/ Th-Tc. &
PInRBOEBEBL B LTE D, HEREEN6
Pleb &L, DWTKBEN4GITH -7, ISR
106 (90.9%) MRBA~DH F— F VHEBFEHNTH -
fo. BEIRAVCITIES | ~ 4 WXEEREAAS, FEGIS5 ~11x
38°C Pl EoZ#icw L 9,000/mm? Ll ko> Fn Bk
SEXEL TR VERBLAV EDLR, 5b 286 GEF
10, 11) TikfFs» s b Candida sp. HFEEShi-.
FleefnRBEUMC b EB L AHELBELTED
ZOPTEMEEN6FLE LS. SHILf
7% Can dida RIEHBUERT & THIE M R RRYSEEC X
LI e 2 2T\ ie (Table 1).

2. 5-FC of 5k LUHRHE

5FC it 1 H L5~60g % 6~22 HHEOHEX
n, DRABIRERTEC UTT EHaMmEs (4
3HR)? O#iE % Candida spp. LB X » % TiT-1:
(Table 2). 5-FC (xFAl & UCBEME 5L Lch, M
B R % A0 L TWIED] 2 38 O P. aeruginosa
EDRARYT 5-FC B & BB T o i
fl 5 "CiL cephoperazone H\fFH & hic. 7k, Can-
dida spp. DEAIBICILT € 20CH 797 754 (T A
H#IEE, HED) & Tween 80 (FEMZR. B %iF
I UTcssith® & Bt 11l 9 i TR Candida
spp. DREN TN IBILBIT C. albicans T, ¥

1989

b C. albicans TH »7c.

3. miEFHLaAmo RiE

Mg+ Candida PR 13, BIERMREERIE Y
JF# L Uiz Candida HA test (Hoffman-La Roche.
Bastle. Switzerland) #BWTHIEL, 1 : 160LTF
BEEPE L. T7cbb, ¥3° Candida albicans
serotype A OHIHINICHEY ., #5414 V2 EE
Lichr =Y vE e v oRmEky A THEREK
(1 R fEe v oRmRB\IK) #EH L. ®WT
BEME 0.05ml w RNAe ¥ v Rk BEHK (20
% RESEARMBRRBI) 0.55 ml Zinz EFL, 50°C
TR 73048 incubate L7z 3,000 rpm 1043761
EOSHE EEYERL, 105AREEMELIFR L
fo. DWT, v ruxf x-VILr—t (BT
¥ HR) AT, ABEAKEK 0025ml #HTL
1 :2025 1 : 5120 CORMBGRIILAEY, BB 10
EmHFME 0.025ml % 1 : 200FFFichnz, 254
FAFAY 2 —%— (Tomy Seiko, R % FA LIE
KEATHRL, BT - 5120%fF Lic. B
AR 1 ZRfEe v o HRMBREEK 0.025 ml £/
AN Nz ISHRIRE L, 37°C T28/], b
4°C T24WR incubate LicodBHE L.

4. fi{E" p-arabinitol DHEIE

I# p-arabinitol DWEILL, EENHEE L CE

Table 1. Clinical summary of UTI cases treated with 5-fluorocytosine (1).
Case Age . . Catheter ., Previous
No  Sex Urological disorder (route) Other conditions treatment
1 42  Neurogenic bladder + cervical spinal PPA
M (urethra) tumor
2 66 Neurogenic bladder + DM,CRF(CAPD), TAPCCTT
M (urethra) peritonitis
3 76 Neurogenic bladder + DM, NFLX
M (uerthra) cerebral infarction
4 66 Neurogenic bladder + cervical ca., NFLX
F (urethra) myocardial infarction
5 46  Neurogenic bladder - meningo- steroid,
M encephalitis GM,PIPC
6 58 Hydronephrosis + malignant lymphoma, Pepleo,
M  (ureteral stricture) (urethra) DM radiation
GM,PIPC
7 70 BPH postope. + rectal ca. CMX
M (urethra)
8 59  Hydronephrosis o+ rectal ca. CTM
M (ureteral stricture) (kidney)
9 66 Hydronephrosis + CRF PPAMCR
M (ureteral stone) (kidney)
10* 39 Hydronephrosis + cervical ca. ABPC,AMK
F  (ureteral stricture) (kidney)
11* 60 Neurogenic bladder + DM,IVH, GM,CMX
M (urethra) cerebral infarction
* : cases with candidemia
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Table 2. Clinical summary of UTI cases treated with 5-fluorocytosine (2).

Yeasts Bacteria Effi Side
(CFU/ml) (CFU/ml) 16aCY  effect

C.albicans >>10° Acinetobactor sp.>>105

Case Dose of 5-FC Fever WBC .
Ne  (total dose) (C) (/mm3) Pyuria

1 6.0gx22days 36.5%M 6,200 ++

(132 ¢g) 36.3 5,80 ++ - S.marcescens =108 Moderate  —
2 6.0 x14 38.5 12,100 ++44 C.albicans >10° - Moderate  —
(84 ) 37.3 10,500 +++ - -
3 1.5 X7 37.5 5,600 ++4+ C.albicans >10¢ — Excellent  —
( 10.5) 37.3 6,500 - - -
4 15 x7 36.5 6,400 ++ Candida sp->10¢ ~ Excellent -
( 10.5) 35.8 6,500 - ~ —
.5 6.0x7 37.8 9,200 +++ Calbicans >10° P.aeruginosa >10° o
(42 ) 38.4 11,200 - - P.aeruginosa  >108
6 6.0 xX20 38.6 6,500 +++ Calbicans >10° — Excellent -
(120 ) 388 400 - K prewmonioe _>10°
7 6.0 X 7 38.3 12,000 4 4+ C.albicans >10° - Moderate  —
(42 ) 363 750 = - S faecalis >10°
8 1.5 X14 38.4 9,400 + C.albicans >10¢ - Moderate -
(21 ) 3.8 5,80 + - S.marcescens  >10°
9 1.5()<96) g_g,_g ::zgz +i Candida_ sp.>10* : Excellent  —
10% 6.0 x10 30.6 8,200 ++  Calbicans >10¢ - Excellent -
(60 ) 36.8  g,400 — - -
11% 6.0 X14 39.6 8,800 + 4+ Calbicans >105 - Poor -

w2
A
oo

(88 ) 9,800 ++ C.albicans >10° -

% % . before treatment

* : cases with candidemia P
after treatment

7z gas-liquid chromatography % Fi\ 591 X Table 3. Overall clinical efficacy of 5
DRIE LTz, A XMy Dp-arabiniol DO#H fluorocytosine
RF12 02 pgfml® T, LHUT D b0 0 g/l Candi dljzy:;ia Cleared  Decreased  Unchanged
ELTHRYFote. and -
Eliminated 6 1 3
|54 " Decreased 0 0 )
Unchanged 0 0 1
1. 5-FC ofEFKLR
Z FFEIT S EEERD
Candida REBREFFEC AT 5 RAERS R Z%) 6 Excellent 6 (44.5%)  Overall effectiveness
Bl (54.5%), B 46] (36.4%), E&H 14 (9.1%) Moderate 4 (36.4%)  rate
Poor 1(9.1%) 10/11 (90.9%)

THEHHITI0. 9% TH -7 (Table 3). EHFEML,
Condida ffifE% £E -7 EG 11 T @ C. albicans
RS Uit Candida JREES X OBRGESE L.
RECOMRBASECHTEHRE LD L, WFh
CHEENHZDRID X 8FH 66 (75.0%), Wikn
FERERELRLICOMN A3 (37.5%) ik
Db, BRSO 16 (12.5%) TLIGE L b
Bl foks, SFCImXse#xbhs HGEWE
fERE 2B Bd biieh oz,

2. MEFHBMOHEY

8 Bl Candida sp. w335 Mg Hiib % flE L
o (Fig. 1). BRIRANCBET L2 b It 0 5,
6, Bis XU Candida fUfE% & %75 » t-fEM 10T,
MFPEURMIL 5-FC #E512~31R % 1 : 320 bl -

DEHERRL, U~31BHECIVTRS 4 L LD
0 LB 2 albtc. SR 10 T 14 BRI LS
BLOBCEENALhL. EfIRS IO2TIR
5-FC 8#53 & 94 Cr M msEr R LT
B0, T B XN TRASM LTI ShTE
FED ¥ ¥ HEB L.

3. Mmi& p-arabinitol HOHER

Fig. 2 w 6 il B CRE I N M¥EH D-arabi-
nitol HOHER AR L. ¥+ D-arabinitol 12
R BET e BhbhiciEf 5, 6, 7% L0 Ca-
ndida MAE% PE - 7fER 10 T 5-FC Hrbfine S x
n, FhERST, 6.8, 0.28 X0 80 ug/ml 3.,
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Fig. 1. Results of Candida HA test.
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Fig. 2. Results of serum D-arabinitol determination.

fo. I b 4 BlofE p-arabinitol {Hix 5-FC
BE5 & ELRTRL, FEFI0TES BRBEE I
(T >1eDEE U, 10~20H Bk 20 Tl X
DR LI —, BERNANELIICHEN 1 LU0 2
TiLiufE p-arabinitol X Ik - 1.

% z

BB AT B\ THYITRRE T ORI B H
HIISMEXRIs ., ThabbEEIIREOKERE T
Tk —EE X SR TWBY. &L b & EELEY
BThbh, ToORTRREE B VL XhS C
albicans TX %, FHHRBEYSFEX BRI HZ &
BAES TRV, L LI RO HERERO JE - %

B3 —7)5 Tt compromised host DL 4AH, =
NN e B LERERIO (£ i - T, Can-
dida RERAFEOREANES L 1o b, REEC B
Eh HEEN: Condida SE~ERT B FREME S REX
NTWBEW. L L, BRFRERRTCL Candida R
B REAED WRE IR BRI S h TR BT, Lt
Do TEDOBROFRIEREOHMIC L »Tisdh
TWADOHBRR TH 5. e Candida FREBEHEED
2y REC LT B KD X, Candida spp. DA
BORPELTHAS. oA HELTHERL LW
2, SE¥%HERR UTT FgeHiliedE? wpty 104/ml
UExBEOHKE L, 725 [Mhpl Ll O %
BT BEMENEE 5-FC 0By o\ T HE
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Lic. 7ok, WHS AN ES ERKES %
OB HEEOFH L BIERD 1 DR Tk, Zo

Z Ex g Candida REGEYSEDO BB DU TILiR

HRLETHS 5.

WEVEFEE OB, MBERREC T 5%
R LB L IbRRT B, BED L - AFPT
{3 amphotericin B, 5-FC & X8 miconazole 5%

FERT VLB TEF, < ketoconazole #ifb

HHELTWBONERTH B, Lo € ampho-
tericin B iIH L B ER IR TWBEHTH B,
STHROIPBEIOMGIERTH S, UL, Hibsk
DEFEECR SR, LadBEk K oBIfRENE
W kel b, ToFRCETSRREENLETH
59, —7%, 5-FC 3FELfEeRass o RiFhk
B SR, BECHIMPEECET S Db
EREEEC BEHTHDE Sh, KA TV
5. XbEBE I 5-FC 00% M EME T R
BHE S h a2, REI BT S A2 X
TS, SEOBHCTHEALENERD R EuWES
RA;EBONIZ &1, 5-FC M EEM Rt

LERCERTHLZ LY TR LEb D L EL bRt

LIAHT, SAOKEHTIRIA (9.1%) Thoiz
2 5-FC B35 b, REFAN oMM C
albicans o MIC % HIE LT iz w0 T 5-FC ik
BRETHETE A, 5-FC fittktko i Scho-
nebeck 51 & Xhi¥ Candida spp. T33%, C
albicans TT1. 5% Th olc L& h, BEDL A
WHERRD HBARAOMBER L Th T35, M
Brontit, 5-FC BEEMBEACERDA % h,
5-FU %##&%T RNA s halic Bib 3 % 44
MROBRERERFERTHS L IR TWBS. Rtk
LB SEY MIC (1,638 pg/ml) %43 %
class A FR&WRFGRFCIHEED % T % class B #k
2By, WEOEIMMIEDEL 5-FC 0BT H»H
RAEZEZ X - TCHBETHD. Li=doT, class A
BRfe® 5-FC LIAAOEHALETH Y, class B #in
LEEED 5FC H5 L & biHe optEN RN
THBD L\ bl T 5,

WMED Z & ¢, 5-FC i UTI SEHRHTREECiR
WESRSRB LR, FEhe QMRS RET ¥ O
WIERO PR & L —B Uitk e, FoMe LT
N LORFTRTBEORT H BB S I heT
W ERBETFLR XY, LMo T Candida WHE
HOZEE LOBRSROYER 1L Candida 51T 15
\~ sensitivity % specificity %+ B85 2 — x5 —
PAETHD. FAEVEHEEE & b ol B Candida

t
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FEOBWRIC OV TiLE D RFEFEIH B EA DR
Tuwb. FARHICBIL TS, ARREEE < tDEM
BHA T B mannan 1T B HifE % HIOICRES
FTTB LR TWALED, o FURRS 2V T
mannan &M 55D R Candida spp. DOFE
Wﬁ%{bb mannose!® % arabinitol®!? DM
bFFbh T\ 5 . SEZESE ik mannan KT B
#fii & D-arabinitol o fH EEY BIEL, Candida
RER B FE D ILIE M3 & (fﬁ‘ﬁ&?}%@¥ﬂﬁk¢%ﬁ b2
HHREEEHE L.

Fujita &'™1% Candida fE% ff - I B EE M
DY ElliZ Candida HA test ZFWTHIEL, 4%
Ll oAl LR A S IR T O sensitivity F X
O specificity (3XhFEN86%, 80% Th-»lc @
LTw5%. SEOKFH TS Candida FHRFR%Y D
Rnic4Glcb 36, Candide MFEHR -7z 2 5 1 BIC
M HAEMD 4 50 £ LR DI —F, BHKIE
B 3\ TEAEE O LB A Tein o Fe. LIt »T
Candida HA test Yo X % i Hifffli, e iidmo
EBE 2B = L1t Condida JRBGTEYSE D IFEILHT D
EMCHERTHD LEZ BRI L L, Fujita 517
%7z, Candida fEX T\ 109 AOBEEELME
T35 A (82%) A1 - 160 Ll EoE - HifsflixE L
T b HE LTH Y, Candida spp. HERTE £ D
HEETHHZ LLfL Candida SR RIEX 5

TR HEAEAESR T B L ERER LTS
b0 kBbhic. ¥EHHEMOAEED R de Re-

pentigny 593 10HR], Fujita 5'i114~22 B %
BLRLEELTED, ARAITL 4~31 AL E
Lie. X0 EEl Candida SEBED %I
FIREIMHFOFEX % 7. compromised host
ThHBHT Eh b, VFEEEEC O RELEESRA
ThhiokBbhic. LT, mdifma
ERORELLT L FHRCRBLTWS ik v
T, BROME LD, BENREYHUETS 54—
2= LTaFRTH L vbI5%BR-.

—75, VURES' R Candida spp. O ¥ERBEYS
819 DBINIEEY: Candide FEORIAZKI: L LT
FEIRTWS., BERBEDD 1 >THB ara-
binitol o\Tik, REEY: Candida FET3 19~ 3
AP B AR e PR R L, 122 A &0V
AU TRPIERE S 2022, Uasd frb i
(5 v PEEBWLTIR0 62 & T3, L=t
> THAT O arabinitol OELIE L2 TH b,
Candida FREDF IS EORE & B RIMR L 5
B3 A2 —ThHBLEELDND., FHE L MG
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p-arabinitol WEHL, F » P X AWLRHTHELE
% & F N CHiEC p-arabinitol 2RI NB T &P
¥, BIRFITIL Condida RiEY B LIc BREF T
FEREECHLBVRHE TS -z &2 2B L
T3, SENIRINC R B mBRECE 0z CREBAL
ERLUC. BRIBRBRY b h 2 Efl% Can-
dida FEH P - FSEPID & Tritigrh p-arabinitol A%
BT TH -7z, AR T & { arabinitol ©
W s i AREIE & BLEEK O BERSR OB b IG
BT TH B L # %, 5-FC #5803\ TR
MEPEEYRE L. MY p-arabinitol A3
TRt 4 PILOICHEAR S L & b miEF s T
L, WFh dM&ELi. Zh bofEfit UTI 3%
SHEEEECHERBITH Y, MmEEF p-arabinitol DOF
L Candida RIEFEGLED RYRBALZWO R TS,
HEEFOBRMREOHBC b BRI 7 2 — %~
I 5AZ EERELIEDEELBRIC. L,
2 ik 38°C L Lo RENFiE, 5B 1 FlTiXAMm
BRIASAE bR LT\ ke, BB AMRHEENER
T B Candida spp. LISt RREC X 5 B
OIS EETEIRVA, Shb 2 s\ Tl
BRAGMORERE D EFEBD T, LikcdisT
Al DLW Candida FENELE LT L3 E
ETXY, MiET p-arabinitol BEEW T DRI
EhTwikdbntErbhi.

=

Candida RERGEI B 5-FC 245 UCHRE)
BRI L& 2 A1HIHR1061(90. 0% ) & Bk b
B LI, X5 8wl Candida Hifhfliz, 66
M5 D-arabinitol YRS EIENC MEL, TOFH
BMP BN Lic. Candida BEBHRHEbhic 4 Gk
3 Gliz, Candida MR -7 2 H 1 Blic 4 2L E
D MERhiAEmo LR ED e, L0 LRIITI4~
31 A2 E L. M+ p-arabinitol % Candida
BMEF L Condida [ffE%RPE - e P HITATEET,
5FC b & L bicEehc TRLUEBHML L. L
M oT, I[fFd p-arabinitol OREL Candida R
e R 0 B MR iR R o HECER CH
B ENRBEIRT.
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