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EXPERIMENTAL AND CLINICAL STUDIES
ON CALCIUM LITHIASIS

II PREVENTION OF RECURRENT CALCIUM STONES
WITH THIAZIDES AND ALLOPURINOL

Yusaku Okapa, Mitsuo NonomUura,
Hideo TaxeucHi, Juichi KawaMura
and Osamu YosHmDA
From the Department of Urology, Faculty of Medicine, Kyoto University
(Director: Prof. O. Yoshida)

We evaluated 113 patients with recurrent or multiple calcium urolithiasis at our outpatient
stone clinic between 1980 and 1983. Diagnostic categories included hypercalciuria (36 patients),
hyperoxaluria (35 patients), and hyperuricosuria (3] patients). Thiazides and/or allopurinol
were administered to the hypercalciurics and hyperuricosurics, respectively for prevention of
stone recurrence.

Patients followed up for more than one year were 23 (male 16, female 7) in the thiazide
group, and 15 (male 12, female 3) in the allopurinol group. The mean treatment interval
was 2.49 years in the former, and 2.35 years in the latter. The remission rate (percentage of
patients without formation of any new stones) was 82.6% in the thiazide group, and 73.3% in
the allopurinol group. The group stone formation rate was reduced from 0.85 to 0.35 /pt-yr
in the thiazide group, and from 0.74 to 0.27 /pt-yr in the allopurinol group.

Efficacy of these two drugs for the prevention of calcium stone recurrence was observed
in ‘this selective therapy, but « careful double blind study should be carried out to draw a

definite c¢onclusion.

Key words: Recurrent or multiple calcium urolithiasis, Prevention of recurrence, Thiazides,

Allopurinol
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L% e, REERERAEE S¥cHEmL,
100 AD5H4 AETEN —4D5H 1 BEREETS
LHEEINDR, —BRRRERLL> TS, BT
BERALCY A, )V VBRAINY Y AOEEEB B IR
BARKETHD VY v A EHRERAL, 2F076.4%
D, FRRBERORERRE L L5 EREEY
Rze, RERHOL 082 2%bH5Y. Thrb
EHET B L, ERBEOW 23 HARAR L REREEL
R h e, BoHERRERD S I FHHTBERC
BRI hTWB bl s, SEE, SAERERAH
2% R R B RGREMN L C OB IR BERE OISR
T, REEARED BEEY KESELLTETWS
P, BREFIE RS KROEBENL S RIUTEOMHE
RAIXIR b 2 R

BREILY Y ASERBEAORRYEZL SO 2
T, BERSELThrbB I T A, B VY
e ¥ OBBE RPN, R REEk L o€
HFoEM, HBVIE<I/xv YA, 7=Vl €r
Y v & OEAVREIERTORA, K pH ink
OEBRETFIEY LT bh, 2oy s EFREBER
OEBER L LTE A OBRANLINTE TS,
hCl, BREILYY ARBEREZECRAAI VY Y
AREOEHIEEIR, ThOOREC XY, BR
FHMNTEETHD &\ - BRERECETIIEHRROh
BIARR-TETHBEYD. AFTEWEX R0
BREBY TR o BB DT I0, F BN v
v AERREC BT 5 BRBIME, BREBRIEOAH
LEE IR, RBEAHEFCHETrTY 7 —1E
B I AERHGILORSZ L IR T B18),

bhbhitskc, 4 7¥4 FHIiZ X 5 iayEii
MoOBETFHERSAYL, 7rvv s, )y RECRET
HBoWE L LICBELLY. SE, THEE %%
Hhr ey AEEREBREYNFT LT, Rrvr
CTUBEEBRE TV, HAEONRICET 5REYE
TL, BETHEXEBC, BAryy ARECH Ly
A 7%V, BREBEECKH L7 7Y 7 -1%E
5L, ThOOBRETHHRORE, RUthZ
NOFEHH EHBROEMENRECETH LR, EF0
HMANBOLNIOT, XRHERL LLTHETS.

¥R EFE

RMRFEFFWBREBFFHE TA, 198041 AL
X, REFRBERHBARZHBRL, BRESD VISR

il

PR E R RS O ERR B OB ROBW R BR LT
fro Tk, 19834128 ¥ CICBEABU 1465 L L
sTWh. F05H, BREFLASREI V7 A
WBREEIE (77.4%) Thot. ThbOBEC
%L, AV TEBRTO 1 BRCUTOBREY
Frev, EBEBROBEY STz REFEBBRIIERME

LCEFID 141, 3, 647 R8K, LA 3 ~6
HPT LA vy s (Ca), Vv (P), R
RE, & Ca, P. =/ xvva (Mg), REE B
B0 | BEEE R RIE L 1o

Mmoo RE Ca i O-7Vvy—A7Z Vv Y
2v7ur%y v (OCPC) &, PRV vE) 77V
Tk, RELY Y h—EEYRACT, WThR
HAFhREFBREZC T HESAL. @F Ca ik
8.5~10.5 mg/dl, s Pi3 2. 5~4. 5 mg/dl, MR
1S 4.5~8.0 mg/dl, # 2.5~6.0mg/dl AEH
BThHs. R Mg dFv ) o—A 7N —ERRT
FIELI. RPERIMALOHFETC X OREL,
50 mg/day ZIEE ERE L.

Bhry ARER, EEORET T, 5 300mg/
day, Zr 250 mg/day, %\ i3 4mg/kg/day Ik
DhoE L, BEMRIET 50 mg/day & L, BRE
RiEE, B e d 600mg/day BLEL L.

By ARFECHLUTEYA 794 FH, BR
BRIECHLTE7 7Y 7 —1%2BEL, ThEh
OBETHHREY Ric. MEOAMAITIY1 7H4
FRIE7 o7 Y 7 —AoftAL, ¥k, Ebb01H
THRERBLICBITS, EBRREFTBHI LT AR
FEH 5 WILBRBIREY 0 LB ATy A 71
F&IL, B5WIX7wr7Y 7 —A%, BERSEILT:.

#+4 7 ¥4 ¥ & LTk, hydrochloro-thiazide (Di-
chlotride®)50~100 mg/day #», trichloromethiazide
(Fluitran®) 2~4 mgf/day ¥ FHL, 7v7) /) —
A ELTE, Zyloric® 200~300 mg/day % f\ .
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By MR 3641 (31.9%), BIEMFEE 3561
(30.9%), BREFRIE3G (27.4%), BRBIMEE 6
Bl (5.3%), BIFRIGEEETTEE S 61 (4.4%), @R
58 4.4%), A7rA FHEEECIDZED 1P
0.9%), BEOR-OMLEM-TbD 284 (24.8
%) THote.
1) Y4 7S FHRSEOELEMNEL

i Ca, P, RBOY A1 7 ¥4 FERERBOME
13, FhEh 9.55+0.48 #v5 9.33+0,66, 3,07+
0,35 225 3.68+0.46, 5.48+£1.41 b5 6.46+1.41

n=29 n=19
413 = 135 : 279 = 147
mg/H '
600 -
23
& 500+
8 400+
Ca
B 300~ -
it
& 200+
t
i
100 f
;
i
i

Table 1. Serum levels of calcium, phosphate
and wuric acid before and during
thiazide treatment

s-Ca s-P s-Uric Acid

Before  After Before Afler Before After

9.55 9.33 3.07 3.68 5.48 6.46
£0.48 2066 £035 046 241 141
mg/d|(
N.S. p<0.01 p<0.05
n=29 n=§
: 254 £ 102 : 178 + 85 :

! ! {mean = $.D.) !

¥ & B

g &

A B s
R 8 Y474 RGP

Fig. |. Comparison of urinary excretion of calcium between 24-hr urine
samples of outpatient clinic, under normal and restricted diet
during hospitalization, and during thiazide therapy

mg/dl &, Ca TRAEELEBIRLhro7cny, P
(P<0.01), [RE (P<0.05) oBRE Ny ki
By ARERE CTARBEY KT L 9FI0
Fan&T ol ARB I LY aBEBOELY
Rizbothsr (Fig.1). KERAT Tk 413 mg/
day dHotcbo, AREEATT 279mg/day
EEREFTHRL, Ca 500 mg/day, P 1,000mg/
day OHIRAT T 254 mg/day L ERETL T3,
¥t A T VRS | 2 FHO B 178 mg/
day LIETL, £8EEHC=2 v -1 3R,
A4 7L YEERERORY Ca deitE%, &
MRz &, £B0oFH (Fig. 2A) L1LTi, #a
vy AHEHER, X< B THBHR, Bxof
R}, BELEBEI VB ERTAHANS FCA bRl
(Fig. 2B). R Pk H5Rtt6 » AR I D EA L,
DELEV v s h (Fig. 3A), RF Mg

R4 A% VEEEMLL (Fig. 3B). RhRE

(Fig. 4), RPEH (Fig.5) NBELEBTR b
oted, EBRIEE ZERANC B L 1165 3 flic s
e BEBRECSHE Rz &, FLBEMERT
Botc 3Pty 1 % BE T 60mg/day %#Bx 5
Bhin% Hie.

2) 7R7TVJ-EEEOEEHREL

7e7Y) s —AEETBoRTFRORFRE (Fig.
6A, B), Ca (Fig. 7A, B), RPEBHHE

(Fig. 8) o%tw RiboThHs. mHF, RFLd
CREBCEL T ARBIETLTw5. Ca T, F
BermFR, Re e SeBERER R -k, R
i Ca HEEENZEH BEINL TW2ERANN 9 flic R
bhic, ROBBIARLREERE e, 14l
iz 60 mg/day LA Eo#ing Ric.
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Fig. 2. Urinary calcium excretion before and after thiazide therapy.
Mean=+S.D. (A) and individual data (B) were shown

3) BRTHEE

FATHEL VR, 7Tr7Y 7 —ABERBOKBAR
EoRAEYRizboTchn (Fig. 9, 10).
Remission rate (X, %A 7 ¥4 FHIFET82.6%,
Tr7Y I —ABETIS 3% Ch-tc. group forma-
tion ratc TRA &, ¥4 7¥4( VEIET, #EFA
0.85/pt-yr i b &44 0.35/pt-yr BT Lic. #fE
BREIEX 57. 2 pt-yr T, BEFIOBRRD 0.85/
pt-yr %35 &, HEMPOMGIRAERERT
49 Ligh, SEBRIL20 EOBRERicoT ¥ Hix
17.2L 7 b, BRELET2Re (P<K0.001), 7a7
Y 7 — BT 0. 74/pt-yr 225 0.27/pt-yr &
BHLTD. ARORERITRS &, FFRASR
Aot y, FECIXIBO FRERLOT 2
Ei29.38 L VBB RETLTWAE HEI h
(P<0.05).

% 2

BREIVY Y A EBREEARORBYE2 5 5%
T, BEERSEL L Thhrbbanry YA, BEE Vv
s EOBBEORPHEIN, REE REERE ORE
BF oMM, s Wik=r/xvva, 7=VE Er
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DD THEL OFBRATFAERE IR TV 2.
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Fig. 4. Urinary uric acid excretion before
and after thiazide therapy
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magnesium (B) excretion before

oY AREOHEIINCE T 40~73%41 L Eh T\
B, BB TERWELEIL Y AREOHT I N
BV, SEbhbhd, AREBEETCERRL
T HE 300 mg/day, #& 250 mg/day HH\ v 4
mg/kg/day LI EE L, 3L.9%@BH LYy AREYR
Hi-. Pak 52063 B H~Mic b EWERE LT
X, HEAD D Vv o 2EREND R VIcDE, type
II OBAALY Y s RENEL Phicholcfcdhd
Lz, AgoEE CEEEREEOREY RS &
Lk S &0 -Ci42. 1B CBH Vv 7 ARIER
RTws.

BREFRECEEDS, FERTEEH 800 mg/day, &
750 mg/day H—REITH B IO, K TX—EDE
EN . SEbRbIUE, BERADF Y VEERE
A, RPRBEEY 300mg/L #Ex5E
BEAME LB L S ERLT, 600mg/day LAk
YRRMRIELEB L. BFRE SREILYT A
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Fig. 7. Serum calcium level and its urinary excretion before and after
allopurinol therapy
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Table 2. Effect of treatment with thiazides
and allopurinol on prophylaxis of

calcium stone recurrence

THIAZIDES ALLOPURINOL

No. OF CASES 23 15
(MALE: FEMALE) (16:7) (12:3)
MEAN TREATMENT 2,49 2,35
INTERVAL (YRS.)
REMISSION RATE (%) 82.6 73.3
GROUP STONE FORMATION
RATE (NO. OF NEW STONES/PT-YR)

BEFORE 0.85 0.74

DurING 0.35 0.27
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Fig. 9. Effect of thiazides on new stone formation in hypercalciuric

calcium stone formers
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Fig. 10, Effect of allopurinol on new stone formation in hyperuricosuric
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Table 3. Classification and incidence of nephrolithiasis and its selective

treatment

Absorptive Hypercalciuria type I
Absorptive Hypercalciuria type II

Renal Hypercalciuria
Primary Hperparathyroidism

Hyperuricosuric Calcium Urolithiasis

Enteric Hyperoxaluria

Uric Acid Lithiasis
Infection Lithiasis

Renal Tubular Acidosis

No Metabolic Abnormality
Unclassified Hypercalciuria

24.5% SCP* or Thiazides
29.8% Water and Diet
8.3% Thiazides

5.8% Operation

8.7% Allopurinol
2.1% Diet

2.1% Allopurinol
2.1% Antibiotica
0.4%
10.8% Water and Diet
5.4%

* SCP: sodium cellulose phosphate

EERAREDS b, BREBRECEER2.4%Th
»7z. Drach 5223, 20 %z, Coe 531 15%,
Pak 593, 8.7%CBREBFIEL RicEHBEL TV
35, bhbho##s 600 mg/day LEL Licik
shEBbhs. EoREoWoils ciiikEy 800
mg/day & Licdih $42.7% L EFHC BVHEEL g
LT3,

WTHRIZ LTh, S$H#HoRBIEREDEERNFRY
LTWK 32T, HEAR BT 585 1> v ARIE,
BRBREOCEREOHLN AL EEh 5.

REBRIEOSERRE & i 5 EBIREOBEY
FvRAT, BEOBEOEET CTRV, T 5
EVvao e FEN Bk - TE Tk h22D, 2
RE e b2 dREEE SRTETWLED,
Pak 5203, #190 Z0BRETHOLHORENEoH
&L, NEOERKECSHEL TWw% (Table 3).
o, X0 L TLAEREI LY AEFHARECE
BERBRELT, ThPhoRBCs UBIRKI R
#3455z Xy (Table 3), remission rate %
10~91% W%, HAEFERL 1.90~2.28/pt-yr 7
% 0.09~0.55/pt-yr L EFTIRHTENTELEL,
BROEF O BHC L BEFNEBEETHB L LT
618)-

Lamberg L2 X W4 74 FHloAL Y A
PHEMEIR RS BE S TLR, BREE Loy A
RECHABECERTHYENLLTHAVSHh, B
FleFHBRPME XN TN B4, LirL, double
blind study TORMTIX, V1 71 FHOHES
RRATHREDLRON, SERFNTREMET
5.

bhbhiigdE, ARToILY S A, U VHIRE
TCORE, »ry v sBRRRETL > Tt
DI, BAINVYY MRFEDY T SN —ZH3HL LT
. ABRBRE L 2 70 9 BlORE IR S RIS »
eI AROLDMNTFITH o, BERINEEH L

YU ARCHT BV A T VA FRREDOZLYMIT ¥
RHERODB ECAHTHBONR, HAvy sHlER
FHE Az bhic. Lhl, —BEACES 1 4£%
IVBELEATELONRLN, EHloavIs547 v
ADFEMEEZELEINTY, ¥4 7¥4 FEHOEBRE
RLELMRTE, TOBFLLICBEETHHRCE
MoBBc HEEEL, FREL.

i, A4 7¥A rEORBREC X, By
v AREEOREDR HF, RPY vHB oW,
=R AORIME, ALY AET L i hE
hThic. ThbREABERIEOFMEL bk
EZz bl RPEBIBEIADZI o LHEE
nire.

REBYVEBRY V> v MERREEC SWTEERRT
Ll BF L E R REEN b o o, Pak
BERIREB— + ) v A DARB—EROBELER
L, Robertson 522 &R BEHE~OFH
I BBEEOETEACERELTCVW5. Zhb0ES
HERYEC LT, RBELIEERTHET T/
—AEBETEI IR ID, BRERILY T AEEOR
RETFHD RAB IR TS, Goe L FEH
BRUOBREYHELTVWAH, XBoEHLD oL T
X, 134Gl /8 LT 58. 2% DEERY R\ B1eT
&Y, SEObhbh OIS 1 7 %1 FHIc s
THERPLE.

BRELTELDBRIE, WESEARLOKL,
BEUMLFES THD LR VE-. L, FFk
BB ELE SBRERCEREDINT L AEREL,
SPAEOBRCE\ T, SV LRROEBIVEL
TWB Z ERBREBTE LD TR TR,

FFEIR, BRARKT BB V> v A RE, B
RBREOEHER ED VARG h, WERCHEE
SRR, 82 RIERFREC X3 % S,
BEBONEEOMBEL D> C, BEREIXEE T
TVR, B3CBRETHHERHBC ST, BRO
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L LT —E0 & A, EEEELZ LM
SHxpnh. Pz, SRERBERRE €11, HK
active eOMHEL B2 EHSL. vV VR
ETh, BRI X - T, MNEROFLEITRED
bokitbid. ¥k, BFOBROERTLIHED
D HIEL L\ L 2B B, F 4 placebo F
B 5%\ I stone clinic effect?425:2 DRIEIE
Chbicdic, FEHOBRFHPRY HWETS L
randomized study » % \ 3 EIEM 2 double
blind study HSETH5 . Hosking B3 Kk4s
Bl L o — B REBERIT TR0 B 0EBHET
BRYBIETE5LLT WA, #H5cREEAT
drop-outs HIEFC £, THRBEEN TE BE
BlOEI WD TEVE. drop-outs DENET X 555
A, HETFAO S ERE/FHEZX RIS 725 L vvbh T
WA, B/E, SEHObIbROESTY 1/3 5568
FEH drop-outs Lo T h, BEROBMLUIYEK
Ule. BEC, BAaBRTFHEFAEZ, Lo bvoff
Mgk T 200, HAVE—ERRETH0HDEL
N BEECOEZIARVATHS.
IhGORMBEAER AT 8T, BaEAOER
HBRREROERREZHERC L bSANCHEL, B
ERBILETRERELTLVY, Zhthavi
- ARSI hic T b, BIRAYIRFI L B
BREDETHS 5. THEHOEXLFERCIL,
EHOEETHHC ENHEEELS.

] B

D 19804 1 Ab 5 19834E128 % Tic, BHEIKSEE
FIMWRED, RESEHMNRC T, M6 AOESR
M, ERUERBEREE OEABEE OFEL 24BME
RETHREI L. 205 bERM, SR LY A
ABERBBEI (77.4%) Thoi.

2) BHRME, SRMEILVY AEERGREI IS
Blep, @A oy ARIERS6H (31.9%), BEMRIE
3560 (30.9%), BREBRIE3G (27.4%), EREMm
FE6 B (5.3%), BIFRIRHSEEITERE 5 61 (4-4%),
BRESH (4-4%), A7 e FHRECLI5H D1
B 0.9%), BEOROhBLIhoTcd 0288l (24.8
%) Thot.

3) BRTFHEMEI VY AR LY 7
¥4 VE, BRBERECHEL 7=7Y) 7 —1% B
#|E L7, remission rate XV 4 7 A FFIEE 23 Bl
(ESBELR 2.494) T826%, 7r7Y 7 —
B 1500 GBI 2. 354 T713.3% Th - 1.
group formation rate "‘TH % Lk, #4741 FHIEE

<, #EHIN 0.85/pt-yr »LEEHE 0.35/pt-yr &
BECETL, 7r7Y 7 —AET 0.74/pt-yr 225
0.24/pt-yr LBFRCET Lic.

4 4 T4 FRRSHg TR Y v, REBOE
m, Rearsya, U vHREOET, Rf<s2
v st oEinE Richd, REBROBRBROPHIE X
TETH-Tz. UL, #51E2HBLDERP 2L
oy ASHEENE BT onRbRE

5 7e7Y s —abRigcmd, RbsbicK
BOETR Rictd, fih, Rbar vy s, ROER
TR EThHoTe.

Pk, BRM, 2REOBREI VY Y AEERKA
BEOREBERTHXBNE L, ¥4 7¥1 VA,
7e7Y s —AOBREREERLICY, TOBRCIt
REEEAEL, SBEcCRichics TERRV-E
ZRBRELEbhS.
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X [

D FW & BRCRT S REBFERECEE. Al
R&3R 70 1 975~983, 1979

2) Lamberg BA and Kuhlback B: Effect of
chlorothiazide and hydrochlorothiazide on
the excretion of calcium in the urine. Scand
J Clin Lab Investigation 11: 351~357, 1959

3) Pak CYC, Ohata M, Lawrence EC and
Snyder W: The hypercalciurias. Causes,
parathyroid functions, and diagnostic crite-
ria. J Clin Invest 54: 387~400, 1974

4) Coe FL and Kavalach: Hypercalciuria and
hyperuricosuria in patients with calcium
nephrolithiasis. New Engl J Med 291:
1344~1350, 1974

5) Coe FL: Treated and untreated recurrent
calcium nephrolithiasis in patients with
idiopathic hypercalciuria, hyperuricosuria,
or no metabolic disorder. Ann Intern Med
87: 404~410, 1977

6) Yendt ER and Cohanim: Prevention of
calcium stones with thiazides. Kidney Int
13: 397~409, 1978

7) Coe EL, Parks JH and Strauss AL: Acce-
lerated calcium nephrolithiasis. ] Am Med
Assoc 244: 809~810, 1980

8) JilKtFE— « FEME - HH 1 - WERT - RE



1256

9

10)

1)

12)

13)

14)

15)

16)

17)

18)

19)

BER] « RIREEH : B A v v ARIEC 35135 0

vy a, ) vBREOWE—F1 7M1 FRED
BE— HEE 24:901~908, 1982

B BBk < DB - BEER  BREI LY
LERREBRECK T 5B R T B ROBRR —Stone
episode BFEFHEI LU stone clinc effect—.
HISRAEE 76 : 65~73, 1985

W RFBRE « EARE « BFFFIR « 1 XA - R
R« BIF ¥ REEEBECRHEIhICHEY
Ny AROIEER. WIRFEE 31: 17~22, 1985
Coe EL, Raisen L: Allopurinol treatment
of uric acid disorders in calcium stone for-
Lancet 1: 129~131, 1973

Smith MJV: Placebo versus allopurinol for
renal calculi. J Urol 117: 690~692, 1977
Coe EL: Hyperuricosuric calcium oxalate
Kidney Int 13: 418~426,

mers.

nephrolithiasis.
1978

FEXA « (WRIPHE - EAK < NEE £« BN
KB » REEFSR « BIF F : BRERBERE—
ZORE L BFE— BRRESEE 731 1402~1409,
1982

BE#EX . MHEEL- B B E0 ¥R
BEH - REE - REFE— - HRAFHE - HH
& - MEBLE « PIBEF « BILER « DAEF -
o OE-FRHB—FEEH EF N OE-H
B_ER-HH ReHI H-FHE K-F

1% « SRR « PAEGK « FRE— « HAE
XER & MAFE  BRERREER Y v
vy ARBERECKHT 57 v Y /-1 (¥4
rY .y 7) OFAERTHBROKRE. WRILE
31: 2071~2079, 1985

Rice EW and Lapara CZ: Rapid ultra-
microspectrophotometric determination of
magnesium. Clin Chim Acta 10: 360~364,
1964

AR - MESE - EH 6 HELRPER
DRWELE. WIRFCE 27 : 505~508, 1981

Pak CYC, Peters P, Hurt G, Kadesky M,
Fine M, Reisman D, Splann F, Caramela
C, Freeman A, Britton F, Sakhaee K and
Breslau NA:
rent nephrolithiasis possible?
71: 615~622, 1981

Ehrig U, Harrison JE and Wilson DR:
Effect of long-term thiazide therapy on

Is selective therapy of recur-
Amer J Med

WREE 32%

9%  19864F

20)

21)

22)

23)

24)

25)

27)

28)

intestinal calcium absorption in patients
with recurrent renal calculi. Metabolism
23: 139~149, 1974

Pak CYC, Kaplan RA, Bone H, Townsend
J and Waters O: A simple test for the
resorptive and

diagnosis of absorptive,

renal hypercalciurias. New Engl ] Med
292: 497~-500, 1975

Pak CYC, Fetner C, Townsend J, Brinkley
L, Northcutt C, Barilla DE, Kad esky M
and Peters P: Evaluation of calcium uroli-
thiasis in ambulatory patients. Comparison
of results with those of inpatient evalua-
tion. Amer ] Med 64: 979~987, 1978
Drach GW, Perin R and Jacobs 8: Out-
patient evaluation of patients with calcium
urolithiasis. ] Urol 121: 564~567, 1979
Pak CYC, Britton F, Peterson R, Ward D,
Northcutt C, Breslau NA, McGuire, Sa-
khaee K, Bush S, Necar M, Norman DA
and Peters P: Ambulatory evaluation of
Classification, clinical pre-
Amer ]J

nephrolithiasis.
sentation and diagnostic criteria.
Med 69: 19~30, 1980

Scholz D, Schwille PO and Sigel A:
Double-blind study with thiazide in recur-

rent calcium lithiasis. J Urol 128: 903~907,

1982
Churchill DN and Taylor: Thiazides for
patients with recurrent calcium stones:

Still an open question. J Urol 133: 749~
751, 1985

Pak CYC, Waters O, Arnold L, Holt K,
Cox C and Barilla DE: Mechanism for
calcium nephrolithiasis among patients with
hyperuricosuria: Supersaturation of urine
with respect to monosodium urate. J Clin
Invest 59: 426~431, 1977

Robertson WG: Physical chemical aspects
of calcium stone formation in the urinary
tract. Urolithiasis Research, Fleish H,
Robertson WG, Smith LH and Vahlen-
sieck W, pp. 25~39, Plenum Press, London,
1976

Robertson WG.
M: Urinary mucopolysaccharide inhibitors

Knowles F and Peacock



FIHE - i3 BREI NV Y A EFREE - BRTY 1257

of calcium oxalate crystallization. Urolithia- 30) Pak CYC, Smith LH, Resnick MI and
sis Research, Fleish H, Robertson WG, Weinerth JL: Dietary management of idio-
Smith LH and Vahlensieck W, pp. 331~ pathic calcium lithiasis, J Urol 131: 850~
334, Plenum Press, London, 1976 852, 1984

29) Hosking DH, Erickson SB, Van den Berg 31) Robertson WG and Peacock M: The cause
CJ, Wilson DM and Smith LH: The stone of idiopathic calcium stone disease: Hy
clinic effect in patients with idiopathic cal- percalciuria or hyperoxaluria? Nephron 26:
cium urolithiasis. ] Urol 130: 1115~1118, 105~110, 1980

1983 (19864E 5 B 12 B RE B ZAD)



