HeAAgEaR) A 198 A1 2000

(2

% B3 715 8RAFAA B34 A"
Calcitriol 33 F¢4¢& 2 $384
Wex 8o A7} d+4ds

At oot st ARARATL

NMT - GRS SUB - S HE - LA
2FH - ASY - AT - B4 - 02

ok

255 HAE RANA 2o FAe 05-lem B B7} 05cm® ojAbel ALolAY
i-PTH7} 1,000pg/ml °]3& dehlls o4 2344 7158852 calcitriol® AT A3
T8 ARgE vEhd F 7] WRel 35 £& AYA HANM NEgAFos Belo
A gl old FF FIFA NN F w4 R BlER D 544 7 ¥4 2
&8t ol Az AL A HEY DY ¥F FEE BVEHI B4MA 1 Age Y
EhiiAl Rate zel I ez 4#A ok oo AR & oA #AEE Yoz 22y
M3 333 AAEW calcitriol g A FJ3te] vlEll D S84 49 A%EH(up-regu-
lation)& #E=¥ ¥ calcitriol 22 28E Wshs Aol R4 ZuEY HulE AxAY
T ATAE doli A ¥ AFE Agsigch

1997'd 10958 19999 6¥717 QM dude] WLE 5 2434 758z e 7t &
HEAE 4oz P304 238 38 A4 calcitriolBonky® 14g/ml) 3F #9448 A
& F calcitriol® 1€ 0.75-1.04g2 3 33 AT T& A28 2HAUL Algaan, a9
A i-PTH, 4, ¢, 281 2&5% JAE ABAF F 159, 1Y, 64Y, @ 1de 23
B@eld g AAE At

D o 82 23a(BAQFA 83} 9o, BUREY §2 144) ojfen Yunl: 09:1, ¥
Tuole 4234, BF FA7170& 9530t 98 Bo2E WA AEAAG] 1499(60.9%),
L™} 49(17.4%), FRE G 261(8.7%), 7IEk 34(13.09%)9t XNE H ¥F i-PTH
1355.3+379.4pg/ml, ZF 113+ 1.lmg/dL, ¢ 56+ 1.0mg/dLolem, F &3 HAMA 27
A Z4e $E 134057, 248 F 9t 1.97+154cm’ o)

2) AA #AolA 8% i-PTH(ZZ 1355.3+379.4 vs. 900.6+290.6, 702212538, 569.2+
287.8, 599.3+491.3pg/ml, p<0.05)%} FHe] Baezbet 197+154 vs. 162+1.60, 161163,
1.52+161, 164=1.70cm’, p<0.05)& A8 A3} ulEste] N8 ¥ 1FRE Fo87 Bisto
19702 AA4Eden, etz 11.3+1.1 vs. 107107, 10.5%06mg/dL, p<0.05)% <1(Z}+z}t
56%1.0 vs. 49%1.1, 5220.7mg/dL, p<0.05)& A AT vlisld AR F 1AL E 2}
ol& Holx Firt 6/0Y oJERE on| A F2sReH 1dAA] KA

3) AEARANN &4 ¥-FF(complete response group:CR, i-PTH=350pg/mi)el 8¢
(34.8%), H¥ wW&T(partial response group: PR, 350<i-PTH=550pg/ml)°] 8(34.8%),

*& ATE 1998 GMUE A B4 AT REZ ojFolH S
AYAA: ol 3 HgAl HHETF NEF 134 AARNGZ iy wapetmy

Tel : 02)361-3522, Fax : 02)364-7655, E-mail : hyl@yume.yonsei.ac.kr
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H|¥k$-F(non-response group: NRG, 550pg/mi<i-PTH) 7¢1(30.4%)& viehdiglon uig
T GRA 30(42.8%) 0014 F3H4A HAed Ay Eeld

4) AEHAY F i-PTH HAgL&(%)L €3 BFTor 70.3113.2%, ## H§IA
66.1+11.0%, Bl¥r-gTolA 425%152% =2 7 2T F9% Aol§ EAFAHp<0.05). &4
BhgFo] vlale] RE E& d@hgF RFoA FostA Aolg H AEFRE -PTHEHZ
1001.7%£150.2 vs 1521.8+328.3, 1569.2+344.3pg/ml, p<0.05)%} ZAA9 Hu(zz 09+0.2
vs 23%10, 27%22cm’, p<0.05)R2H, o] F7H2 AFE BeFol L& vAE QAR
2 Jehdr A28 g s|AEAd 9Jste, i-PTH : r=0.555, p=0.001, AA% 9 :r=0.385,
p=0.011).

5) ¢4 gt i-PTH HZ% EEAUANE §¢ gte] 2AAQ 1,200pg/ml€ 7IELE 3
e W ojrct A i-PTHE H¢ #AelA ¢ w3-& BY A d&xE 778%, &4 o
EEE 928%& uehilon, ¢d W AV MY HFFA FEUAE ¥ g AN
15cm’g 71F22 st olut) e AARAE 7hW BN &4 Mg 2 Y4 dF=
= 875%, &4 d&%% 93.3% & JERAICH

6) X877 ol BEG FHEL AR @k

Agxozw B34 AAW calcitriold 33F FSUE3} €A calcitriol F48 Y B F
Z B4 5B FE Roli= FHEAEAA, B3] i-PTHY 1,200pg/ml ¢|3te]Avt 23
ol & 397} 1.5cm® ol8Rl A¢, & &S Yehioh 2349 i-PTH7F 1,200pg/ ml
ol ol ALt FAe] BH7}t 15cm’ 0|4l gAdME o e 349 calcitriol FY¢ ¥ 33

2 By dig AYH A7 o afd oY dRF €8¢ Ao Asgr

M =

47 ARAF @AM &) do & 9F F
de FAF FHF Fol 7t A4 FoldUdFo R
gz UG ol A4 BolYFF FolA, AEY
7VsA w &, A gt (high turnover disease
group)el i #Hol F7kE L )

ARAA A Fo)dYFT S v ARHFT @Al
AN AZ%¥Z(hypocalcemia)”, 1214+ ¥ Z(hyper-
phosphatemia), 283 8% calcitriol %28 #4: §
o] #1¢le] Ho WAsE Ao <A oAY R
AN AsgAFl Y Fa@ Ude] Ha U} ¥F
B 3288 HAEE FEZ /A A nu
AE BAEY ABo EF/ Ha Ydov, AR
ogE AHH ¥4F A% FaFwY A% 84 cal-
citriol] A+ #Z 2'¥(oral pulse therapy)ol\t HF
S8 9¥(intravenous injection therapy) %°] ¢]&Xn
AP old ABWL WFW calitriol®] ¥EE =
dozd 43@e 9 Zad Fo7t U= EF

Zesre F7HE Festn oj2M FIGH z28
o} 44€ dAsEe Ret g r|degE, cald
triole} preproparathyroid hormone& A43}7] $1%
m-RNAS HAHtranscription) #4& dAsi=d, 4
Ul calcitriol®] ¥ %7} Fvistd B3bddu wieigl
D 887 48z 3 (up-regulation) 8 224 B4}
Aol d#t calcitriol®] 4¥o] F7IARI ol2M ¢
& #EEA AARAE dAsAsel Rpdd 32
e Yarg st ot

agAg 2E% A4 B3I A¥A4d ZAe
270] 05-lcm ool AY ¥37} 05cm’ o4 7
2 3& ¥F i-PTH7I 1,000pg/ml °ol4eg F71¢
% B33 215EAE 849 Feele oY cal
citriol A&l AL Y &£ AY”. olF FF
B 71sgaFelre #3dd vEgwl D ¢
gA9 $7 @78 F2sa® AT FF2W 9
sl Z7LEE calcitriol®] #%o2+ HEW D +48
Ao FgxAdE FE7] oHa, nd ¥& £33
calcitriol& AH&-8H 11EE, agEUF Fol ¢
57 BEel AE2A folatd @t P old 3
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BRAA N50Ze NBE Fed ages® w
3R AdAe 2 REEAET v4ed 2oz
2234 By AR dege A FY¥ 7 %
o] AEST AT, B Az £4E, AUsd
Z 9 NeaAe o¢ $¥ZE 5o BAZ Wol Ay
=2 231 glon, Yol $a oFd g Azt
HEAT AR Qe AAelT Ng ¥ RUAd &
2go] FHuiahd zastel A4 Bo|9UF 39 sht
¢l 234 FaAFP(aplastic bone disease)& =Y
QA7) GBo| E=go] B 3 Aeel®

olo] ATA T FF olxA AN JEuA
Z gA48 daom, Hlad IWsn PALe) w4
o] ZA dHHA We PHoz AANE g% 7
Aste] bR AAU calitriol®) AW FAE AY
st old NBWE R FEHCE caci
triol®] ¥5& HAdzste Bgdu velE D 44
Ao 48 FH3 4% ZHE ¥ calcitriol AT FL
AZz 2484e dugozN Bgud 32EY
AHE FANFIBRN nBFYFIY nAYEF 59
ze ANY Ratgol st @2 HEA dde a
718 BANZ Aoz ARHS E ATE A#sA
Ak

CHah 3 i

1. 004

19973 109%E 1999 6¥71x] Mg Wi
H3 FHEAE FdA BUEM 7IFHAFE Hol
AN gge IF|ESE HEEE 2348 Udez 3
At

1) X8 2|8

O olxg R JieRHFE JGER calei-
triol 2 ME 2709 ol AlWwkAR ¥F i-
PTH =7} 1,000pg/ml o}l 3}

@ AR 2&3 AP TIAH Adzegd FHE
(homogenouse hypoechoic mass)e] 174 o4 #ats
BA Hd FAe] lom oldelAY %7t 05cm’ o
44 Hol& 83

@ &% A= ¥ FYY BEE AR
d s Bdd 2ol #ud ALY P Te-
Sesta-MIBI §-3/34 FabelA wfd oz 2t 9
A& A7 88 UdodM AR D FHEL: 4

#(dhour-delayed uptake)’} A&A o2 Rg4d 3
A5-He] BAHe M XN DY HHe B
e AP aAE 4 sle $#4

@ HF4A HAEs gaddel diste dsig=
g FoEtA H& A

® ¥ 4P Fosn 74 de P
el Aol W 29, wadE, ARAd 59 4
7HeAel diste olslE ¥ gAf

2) e 7B

(D Calcitriol gl sl Feistx ¥ #ah

@D AR AP F4 9% Foz Adle HA ¢
calcitriol ¥ F22] 17t v #xah

D Sad Pdel 2§ #%3 calcitriol 34
FUE A FEEEZA YR BolA & FHE

@ olad H¥3td4 W94 dd(ectopic parathy-
roid nodule)el ¥4 ol &A

@ A 2YFGE ol @z

® A3 caleitriol #Y¥ ¥ AY3E calcitriol ¥
HaWg AEHe R A8 ¥R g gat

4. ¢ H

1) R 28T AL

A% 2&3HACUSON computer SONO, 7.0MHz
probe) HAMIA #24 AHzgd FEE RN
o Yy FHs 3 $E QNS BB
E¥E Zde Fudd Yudg SAste A yol,
o], Zlol& 2% 3449% #3(V=x X width X depth
xlength/6, cm)& AN £ §4bstd $U% caloi
triol®) 2%(Bonky® 1pg/mho s A cHFig. 1).
289 e A8 Add ged FA-EEe ariy
A olzgge) NE F2 BAEY] st A7
Az FE 159, 149, 6709 B 1de] Al gstgch

2) P Te-Sesta MIBI S2alM FRA}

R FARE Agste o)X BRI HAo
A AE HAsn, 2SuoA AYY HAEA=R oY
gow 2ost e AN 47 AdE FAUL
HH7 NE&AoE o} oW RUPH FAY HyY
4 ¥32 589 iFig. 2).

3) ZRIU FE8 calcitriol Felg &
calcitriol SARY

AR 2&9 AN ERE BEAAA ZEdd
2749 32 ¥99 529 Bonky®( ug/mDE 2§
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Fig. 1. A representative dialysis patient with a single enlarged para
thyroid gland larger than lcm Transverse sean(e) of thyroid lobe

shows small,

126mm- right inferior parathyroid gland((;), and

sagittal scan(b) of same gland shows diameter of 18.3mm (T=thy-
roid, C=carotid artery, V=internal jugular vein).

3 fEst] FYsich ol ARE¥ FAMHELPEIT
(percutaneous ethanol injection therapy) needle
(21G)E AH&8gx, FYA £5& naste HHI
FQlatdA Falule o]l A FHRA e A€
A&H oz HBsYrHFig. 3). 2-3Y UHoz W&
&ld calcitriol FY&€& At 15 FUdol 38 &
AAstgen, wz)gt 338 Filgol FERE CEEF
B A7 £& A% 19 Rocaltrol® 075-10ug & 1
Fqd 33 RodEs dF TEFH o FRe wetA
o 438 ANt

4) Intact PTHS| &%

#34 i-PTHE 343}7] 98t EDTA FHel

H . . 6
Fig. 2. #mr- Sesta MIBI scan for enlarged or ectopic parathyroid gland.
Initial scanta) shows diffuse uptake on thyroid darea and hot-uptake
on right lower parathyroid gland, and 4 hours delayed saan(b) shows
only hot-uptake of parathyroid gland.

HYe AFsF oo, 448 I3 PAEGEH HAat
HNTACT PTH Parathyroid Hormone 100T Kit-
Nichols Ins., USA)E ol&3td A3t FU€&
Aestz] AR A" F 1F 14, 6704, 383 19
ol &35t gasth

5) 7l WssE X|E#K

Zt4, ¢, alkaline phosphatase $& ZEPHLE
A3
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— W4T 9 9% 3F RUAH NFBAEAM R AR Caleitriol 34 FUE %
4489 W8A8s BN A7EH

Fig. 3. Sonogram used to monitor direct injection of
adlcitriol therapy into enlarged gland Trans-
verse scan shows a tip(arrow) of PEIT nee-
dle in homogenous hypoechoic mass(G).

Table 1. Clinical Characteristics of All Patients

(N=23)
Agelyears) 4231104
Sex(M: F) 11:12
Underlying disease : Chronic GN 14(60.9%)
Hypertension 4(17.49%)
Lupus nephritis 20 87%)
Unknown 3(13.0%6)
Mode of dialysis(patients) HD : CAPD 9:14
Duration of dialysis(years) 95%29
Serological parameters :
Intact PTH(pg/mb) 1,356.313794
Calcium{mg/dL) 11.3%11
Phosphate(mg/dL) 56+1.0
US findings of glands:
Number 1.3%05
Total 3D-volume(em®)  1.97+154

GN : glomerulonephritis, 3D : three dimension

| o
1. EM B8R yE 8y

WY Bl 23(BY%Y 94, &4 9% B
B4 Md)gen, 37 54732 959, HE ol
B 4234, duinle 11012, @7 ARAFe 93
goze A ALTAMGe] 144K60.9%), 1YIA
AABF 49)(17.4%), 34 AFANG 261(8.7%), 2
glujdo] 3ei(13.0%) ik g3 ¥AHEFH ABE
£ i-PTH 1356.3+3794pg/ml, &% 11.3%1.1mg/dL,
¢l 56+1.0mg/dl., 3% E&9 dAM HT B3
ZA™e £ 132054, & dHe] 33493 Ry
1.97+154cm’0| 2 tHTable 1).

2. XE0f T YR XES WS 37| Wt

HAH @AM -PTH(ZHZF 13553%3794 s,
900.6+290.6, 7022+2538, 569.2+2878, 599.3+
491.3pg/ml, p<0.05)2t Fde] ¥u(Zz 09£02 vs
23+10, 27+£22cm’, p<0.05Ye A& M vlwstd
BN F OIFYRE R gasider oF
A&Ho g PastAL 7HAE YU FAHULH,
alkaline phosphatase(Zt2} 5335+754.8 vs 3652+
396.2, 339.9+366.8, 438t5947IU/L, p<0.05)%E A
BAZ £ YR E {8 gasided, 2e(d
2z} 113+ 1.1 vs. 107£0.7, 105%£06mg/dL, p<0.05)
7 el (ZZ 56+1.0 vs. 49% 1.1, 52%07mg/dL, p<
0052 X8 ¥ 6/4¥FE {YstA FAHFAGD
(Table 2).

3. M2 HBFol O i-PTHS psie}
HB2IZHE MO i-PTH 248

AR7|HE HA2 F4¥ i-PTHY F=7t 350pe/

Table 2. Changes of Serologic Markers and Gland Vol. during the Treatment in All Patients(N=23)

Variable Before 1 week 1 month 6 months 1 year
i-PTH(pg/ml) 1,335.3+3734°  900.6:2906" 702.2+253.8 569.2 1 287.8° 599.3+491.3*
ALP(IU/L) 5335+7548 450.21563.6 365.21+396.2° 339.9+ 366,53 403.8+594.7*
Ca(mg/dL) 11.3%1.1 112408 11.2+08 10.7+0.7° 105%06°
Phosphate(mg/dL) 56%1.0 55%1.2 55%+1.2 49x11* 52+0.7
Gland vol.(cm®) 1915 1.6+1.6° 1616 1.5+16° 1617

" Mean*S.D., a: p<0.05 compared to “Before” by ANOVA test
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ml °3t 2 ZAHAeH ¢H whEF 350004 550pg/
ml Abo]d 2E wgF IE]3 550pg/ml olAtolw
HRgFo 2 rlsd o 8 9hEFe 894(34.8%),
& 3T 84(34.8%), vIWrE-F 740(30.4%)E e}
wWlon, HldkgEF 30l(42.8%)A R EHA
<& Ay wdtiTable 3). 4 ¢ HF i-PTHY
H3 9 calcitriol $48% MF &% pg/week) S
Fig. 4 Jehdgied, d7A1z A Agd #HE
calcitriold] ¥& F9 1871054 ugolon] XaA17
F 15U = 2147051 pg, 13YRE 1AYAAE
231X074 g, 1/M9HE 673987 1.85+068 g,
6¥EE 1d7xE 1.21£087 gl A&7
F A8 A7 vjusty i-PTHe Hd #489%)e
&4d vhg-FoM 793+132%, R WHETAAM 661

Table 3. The Patterns of Response after Direct
Calcitriol Injection Therapy in all Pati-

ents
Non-response
Response (G3)
Complete  Partial No .
(GL) G prx TTX
Category of <350 350-550 550<
i-PTH(pg/mD
Numbers of 8(34.8) 8(34.8) 4(17.4) 3(13.0)
patients(%)
Total(%) 16(69.6) 7(30.4)
PTX : parathyroidectomy
Group 3
— 1600
= Group 2 ] 1400
§ All patients 41200 ;5):;
3 {100 3
= Hw0 &
Z g
S | 600 g
S a4l -1 400
&
o 2+ -1 200
a —~]'-——
0

Before 1 week 1 month 6 month 1 year

Fig 4. The changing patterns of i-PTH and the
dose of calcitriol qfter direct calcitriol in-
Jection and calcitriol pulse therapy(a: p<
0.05 compared to baseline).

+11.0%, BlH-EFdA 425+152%2 2} 3t H9
3 AolE BAFUHp<0.05)(Fig. 5).

4. BSTT NS W WYH XERS HD

T o], 37 %477, a2gu g@ 99 ¥=
£ 2F Wzt Aolzt gk B4 FdHe Ry
(2} 09%0.2 vs 23+10, 27+22cm’® p<0.05)
¢} i-PTH(1001.7£150.2 vs 1521.83283, 1569.2+
3443pg/ml, p<0.05)= HE T vlkgFo] v
o] freldtAl g WheadlA  sigten, alkaline
phosphatase$t Z&& vluhgFo] uldte] A wrg
Tl felstA dakRiet BE 9eFZie = Zolst
UNUTHTable 4). Xdo] g Wg-& Reld A%
& vAEe AdAER Yolur] 93te i-PTH, 334
A AEe Raul o], B47)3h 45, ¢, alkaline

p<0.05
= I p<0.05 p<0.05 |
< 100 11
g ! ® j
.
é 80 19,3 s 8
= . ® 61
ﬂ'_ 60 { ' ' ®
= °
S 4 ® s
c ]
2 [}
S 20 b
ko)
o [ ]
® g

1 2 3
Group

Fig. 5. The comparisons of the maximal percent
reductions of i~-PTH compared to baseline
between groups.

Table 4. Comparisons of Clinical and Serological
Baseline Markers Among the Groups

Variable Group 1 Group 2 Group 3
Agelyear) 681146 411462 386178
Duration(year) 95331 86+34 106.£1.8
i-PTH(pg/mD) 1,001.7£1502*" 15218+3283 | 560243443
ALP(IU/L) 15611453 5088+1059.8 800.4+656.9
Ca(mg/dL) 108+ 05° 114+14 11613
Phosphate 57411 59+12 50+06
(mg/dL)
Gland volume 091022 " 23+1.0 27+22
(cm®)

"'Mean+S8.D, °:p<005 vs. group 2, °:p<005 vs
group 3
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Table b. The Risk Factors Influencing the Res-
ponse to Direct Calcitriol Injection
Therapy by Logistic Multiple Regre-
ssion Analysis

Variables Scores r p-value
Intact PTH(pg/ml) 11.147 0555  0.001
Gland Vol.(cm®) 63%® 0385 0011
Age(year) 2327 0106 0127
Duration(year) 0.000 0000 1000
Ca(mg/dL) 2230 0099 0130
P(mg/dL) 0220 0.000 0639
Alkaline phosphatase(TU/L) 3208 0202 0073

p<0.05

2200 p<0.05 'o
= 2000
£ [ ]
:\a 1800 :
T 1600 15218 8 —L15692
& 1400 Py
@ ...-8-.---.--...........-.... PPV 77.8%
;g 1200 PY NPV : 92.8%
§ 1000 1001.7
@D g0
600
1 2 3
Group

Fig. 6. Comparisons of baseline i(-PTH between
groups and predictive valus o complete
response group in patients with i-PTH o
less than 1,200pg/mi.

phosphatase 52 AEEZ o]4% ALY oz
B AHEA A i-PTH(r=0555, p=0.001)s} A3ae} 59
(r=0.385, p=0.011)7} #BAUAZ v}eltti(Table 5).

5. AR 2H USTY oI

g gl 9%& viAE Aoz Jeld i-PTH
o} d-e] Rug ol 4% &H WEFe] 4F& 9d
we-F i-PTHS #a3 EFHUAE ¥ g 24
el 1200pg/mig 7o 2 &gg W i-PTH7
1,200pg/ml ©13}Ql @xlejA g4 vh&FE vhebd 4
A o &% (postive predictive value : PPV)¥ 77.8%,
24 olZ&X%(negative predictive valuer: NPV)&
928%E YJehiAoB(Fig. 6), ¢4 e AE ¥
Je} P37 FFUANE ¢ &9 ALY L5em’ &
12z AL o HFH AW 29st L5em’
ol&tgl #AlEo]l ¢4H WEE RY U4 dJZ3R:

£<0.05

5 - —
— .
E
s ! p<0.05
9 . .
9
c ¢ __ 3 s
B . .
2 1.96 l s PPV : 87.5%
B 1.5 pouen sumnana LI TR YR P Y ]
2 NPV : 93.3%
a —0.89

1 2 3
Group

Fig. 7. Comparisons of baseline gland volume be-
tween groups and predtctzve values o
complete response group in patzents with
gland volume of less than 1L50m°

875%, &4 A&k 933% & YJehlAckFig. 7).

6. XNE0j| IR WEE

AFANLE A e HoE AdFHUYD 1A%
5 & S49 ¥, FA4, vey, 4% 52 8%
A gkt

b} &
FHERAA ol FAAA 71ePFE 1AW
T AZEET R 9T $4Y vERl DY RE F

oate] WA Aoz g@A Y ox ’iﬂ_ﬂ}
e wxe 849 vEW Do %o ¢ ¥F <
=o 23 Boz Amzn LAWY, Frz E':ﬁ}
AoM AHH o g BAM ZindAFo]l AE F
Aed oY A9 calcitriol A LYol ARHow R
13 3EE BE dAY & e Ao Bay
Qo gt 244 183 calcitriol
& AHgdhe A9 adEFolv 2EEEF Fol T4
g 4 A7 g A AEHoz AMEE oHE £
R, 53 &0 JAME A 239 Ao 3
7ol lem ololAY 3a4Ae B3st 05em® o4
¢l Agole ol AL Aagdd AYHE R
AL Bol olEd A% & FF FUAM 7
$gFoz Bejoixn QBB

F% oA RUGAD 1 RAFe FAVIHe B
WA FEd uley DY 84 7 IR T4

rir
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3t o= Ax9 ZAAHY calcitriol®] Fxo] <%
Ae 2 A4S g 5 gle o] a4 4o
2aHD glon® olgex FA) AYY R MES
oA @A F4%e] SV EAEe Rem
geiAn U gz ofd BANA calcitriol
2489 AYsd RYM 28 FuE A
A F@A 2AYFo} nREYSE T FIES W
o F 7] fEd di/l €4 A8t AFHA &
ot 23X & A o BAEY 855 A
Z383 ¢ F 4% 5 A+ ‘Hungry bone syn-
drome’ o4 AmAY A4 Bold¥39 ¥A I
A o] £ age g4 dzid =]
£ Agect?. g AsPoes 259 #AE B
g RAd BAY FYE g5 ge ol4d
Bt 239 B9 H&3 d4or RUAML &
2E29 PHE 9Ase Hol fE3des BRER 3
T old digg FYEe A AT FUA
W EFAAY Ego] HAY 5 Y] AE AEHe
2 FHs7I £olE A7t gt oo AR F& 2 F
3 A8 calcitriol® AH ¥4 AN FUEL
24 ZAdegt ZEHA calcitriold] F=& F7H4A
7A Bradd vigel D $44 9 4% 2HE §
=% ¥ calcitriol $32%& #W¥sle= Hel FF ¥
H3H Ve EAEFE A T dE NE Yoty
A3t B 478 AP

4 §xh= AVIZHHETE 9533 F4E A ¢
3 YgE 9y ARAEF gxgen, fldscn:
vk ALFAAIG0] 1490(60.9%), YA A G EF]
49)(17.4%), 34 A9 244(8.7%)2 JebtA T A&
A A BolduFY Yo ¢HAR UL B
B AZe paAHA AT 2w HAM g4
PAEY AE A PG HHe & BT 1.3A
(1-37/Mges ZFde Bue FF 1.97ecm’ S ehy
k. ANEVIFF HA @Al i-PTHS #3434
Ade ¥¥e AN8A3} F 15FY%EH A8y -
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AEE & wEE, 350-550pg/ml Ateidl A& ¥
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Aoz BAE + U 347 60.6%, H3e] e A
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£ Aol g AoF oAAE o], TV, <
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93.3% & YJEch 222 -PTH 1,200pg/ml, 2
Aol By} 15m’E 7IFeT o $e A9 B
T el o] calcitriol AH FUe € FHA24
of HgFeo] v ¥+ At zEm B AT 7|
b Fte] HAVFEES UNY RAEE S HIRF
A7viniz QI F4e) ¥H NstEd, 9% 5o ¥
AHA gold BAEY 227 U

FEHeE FF HUYH M1eYAF AN R
3 2Ad 338 A4 calcitriol FY9€ F calcitriol
+HaYe) WHgL i-PTH7F 1,200pg/ml oigte] A}
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Long-term Results of Direct Calcitriol
Injection into Parathyroid Nodules and
Calcitriol-pulse Combination Therapy in
Resistant Hyperparathyroidism

S.K. Shin, M.D., J.W. Hwang, M.D.
H.Y. Song, M.D., H.]. Noh, M.D.
S.W. Kang, M.D., K.H. Choi, M.D.

S.G Lim, M.D., S.G. Ha, M.D.

D.S. Han, M.D. and H.Y. Lee, M.D.

Department of Internal Medicine and Institute of
Kidney Disease Yonsei University College of
Medicine, Seoul, Korea

Severe hyperparathyroidism(i-PTH>1,000pg/mi, dia-
meter of nodules>1.0cm, and hypercalcemia) in dialysis
patients may be resistant to conventional calcitriol-
pulse therapy. To assess the usefulness of direct calci-
triol injections in restoring the responsiveness to calci-
triol, we performed a prospective study in 23 dialysis
patients(mean age 423 years, M:F 09:1, CGN 14,
hypertension 4, lupus nephritis 2 & others 3, mean
duration of dialysis 9.5 years, HD: CAFD 9:14) who
had severe hyperparathyroidism resistant to calcitriol
pulse therapy for more than 2 months and had no
ectopic gland in Sestamibi parathyroid scan. We three
repeatedly injected calcitriol of dose( yg) equal to 3-D
nodule volume{cm®™ under U.S.(Acuson Computa Sono,
California, USA, 7TMHz probe) for 1 week and concur-
rently began calcitriol~ pulse therapy(0.75-1.0 ug/day,
tiw.) after 3rd injection. All patients were followed up
by serum i-PTH(Allegro Intact PTH kits, Nichols
Ins.), calcium, phosphate, and US. after 7 days, 1
month, 6 months, and 1 year of 3rd calcitriol injection.

These combination therapy could significantly de-
crease i-PTH level and gland volume in patients with
resistant secondary hyperparathyroidism on conven-
tional calcitriol therapy and the response were main-
tained for one year after start of these therapy. The
complete response group was the patients with lower
baseline i-PTH levels compared to those with partial
and non-response(1001.71+150.2 vs. 1521.8+328.3, 1569.2
+344.3pg/ml, p<0.05, respectively). The patients with

baseline i-PTH of less than 1,200pg/m! or gland vol-
ume of less than L5cm® were well responded to the
three consecutive direct calcitriol injection and pulse
combination therapy(i-PTH, PPV T77.8%, NPV 928%,
gland volume;, PPV 875%, NPV 933%). No severe
adverse effect was observed during this study.

In conclusion, direct calcitriol injections into the pa-
rathyroid nodules and pulse combination therapy could
be useful in secondary resistant hyperparathyroidism
patients with conventional calcitriol therapy especially
in those with i-PTH of less than 1,200pg/ml or gland
volume of less than 1.5cm’. However, sugical manage-
ment may be indicated in patients with higher i-PTH
levels or larger gland volume than these.

Key Words: Severe secondary hyperparathyroi-
dism, Calcitriol Injection therapy
dirlysis
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