d#27], A 16 ¥, A 23, pp 208-218, 1996

gkA 7] 3R 4] 321004 deflazacort(®Calcort) 2}

prednisolone¥-0] 2] FthAlol]| ujx]&

4% vl

QAR oot W stard

UEH-AWS

M B

2 Rol=e FolAY AgFEsE Al
ZEAEA A ] FHAHE At ZA<]
Aatd B oozt BAFA s2Ee BH F
7l & & FE F23H AV AREA|
30—50% 9] @A ETtFFol EAEHE= A
oz gA QU

Deflazacort= prednisolone®] oxazolone -
=24 19673 Nathanson 5o A& A
ddomy &7 H FH7] 44 A8 pred-
nisolone®} B A] 8 F=F o= 0.84uj2 &
Ztol= glout 2HRo|=o oF oA g
e ¥ 94 2 =% s WidE I7H7)
= &347F Ho] FdAtd ml A= 2SS ]
BA HE Aoz HuFHD Qo> oA EF
A FAe Ao FRgo] HE AHE2E =
HZol= AAZ AAFHL Yot 2 g4
AEA dAE ot ='o] B AF
7HA 2] YRR dFE 2EHR=E AL F
odste §AE ez FAFAY predniso-
lone?} deflazacorte] @717t FoFeo] A}

E0AA: gARGL FAS

SIEHRE RS

o vlA= AFE vuF Aog & o]y
2HZOEE 7| FAF MY dFEAE
Ao 2 deflazacort2 AEsted FA3HE
i FiAle] mIxlE Qo s ofF B
&3] ¥3A A ¥

ole] ZT8 AHRoI=gE E&F W4 7]
BAHY qAE ez FoAFed & ]i°]
=9t FYE & E€F A%E JEd
£ 9] deflazacort® H#319 2 o deflazacort
b AN1BARA ] ANEg &3 2 FdAte] 7]
© G A dolRrnx B Y ¥
A &8t ot

AT W YUY

1) A7

AM g m ofAdst A& AEds wy &
#27] W3 gPfola Aagdn s 7BA-
2 g4 F Py A 2HES A ATE ~
g2ol=g A&Hozm EHLsE F 1949
FA82E e 2 deflazacort A FoAF
109j¢} prednisolone A& Foi 9o & F3}t
A FEATh
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Deflazacort Foi9] H#F AH-E 55.7+0.
MNP on 71@A A2 o|§#r|E HF 136.
749577049 183 2E|2ol= PF B 47t
2 44.0123.671¥0)g 2 prednisolone F<
+¢ BHF ARL 45811394, HF EL7)
b 59.6+38.0704, 28l HF ol@IL
123.2+96.27 92 St #AF Aol &
5 ¥t

Deflazacort o9 A& Foges 129+
8.7mgo|™ prednisolone F& & A= 9.
9+6.8mgo 2 deflazacort(3% 9F =&IF:
prednisolone®] 0.848])2} prednisolone?] ¥
dF &9 zolg 1A o F T 7]
Foq g zol7}t gilen A #F 3744, 6
YoM Fogr & ¥y A=A &
T}(Table 1).

2) A+

A #2}+= deflazacort @ prednisolone 2]
AFHY A, Fo F 349, 6/4dA9 7]
BA A FAe] WslE VA3 A3t A4
H2 K7, N1ASS A" HE S, 38 E
o uX= 4%, okt FHA, 2 SEFT
¢ AxE 23R T2 AT F E spi-
rometer #7]5AAE AW

Table 1. Clinical characteristics of studied patients

Deflazacort®} prednisoloneo] ZjA}el] =] X
© YL AN Kt ) HYA FE
dAye AEso ¥AHY calcium, phosphate
F%¢ total alkaline phosphatase %%+
Hitachi autoanalyzer 7478 ©]-&38}o] 2}2Z} w)
A4, phosphomolybdate #¢¥, 81
Bessey —Lowry oz &334 d.

Osteocalcin E&E+&
assay kit(ORIS group, France)& o]&3lo =
Aot £=F ok 241 F¢Y HinFE
A4t A9 calcium vjEFE g3t
£ 29U calcium/creatinine H|& Z3#3}%
i E EFFFE NG Aoz g8A
deoxy —pyridinoline(DPD) X|& competitive

immunoradiometric

enzyme iImmunoassay H-E o]&3% pyrilinks
™_D kit (Metra Biosystems Inc, USA)E ¢]
$3td FA3{Fe AW DPD wjdH2
DPD/Cr Hl& T3t ZAstrh

3) ALY

BE ¥ A= HFLEE AR /€3
do BE FA= SAS version 6.04F o]&-
gt AT FTANAMY 71AgkHA 344,
69 FAFY Tx AT 5, A FAH
F aeln 83 9 A A3y HA AR

Deflazacort group

Prednisolone group

(n=10) (n=9)

Age 55.7+ 9.9 45.8+13.9
Duration of asthma(mo.) 136.7+95.7 123.2+96.2
Duration of previous 44.0+23.6 59.6 + 38.0
steroid administration(mo.)
Dosage of steroid at baseline,
3rd and 6th month(mg)

baseline 12.9+ 8.7 9.9+ 6.8

3rd month 11.5+ 7.7 9.8+ 8.2

6th month 13.1% 7.4 10.8+ 5.9
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N3l repeated measure ANOVAZ #4314
o #9 &g Bonferroni Wyog 443}
AUt FTe ¥, @A H o|@IZ, &
H2ole ER7|7t, 181 deflazacort FoF&
% 5# 9|4 thA] prednisoloneo 2 371¥ AF
Fog Fo g3sty g Wz FAHde
Wilcoxon signed rank testg o]-&3dt4t}.

2 =

1) Deflazacort F-oj3F % prednisolone ¥

dzolMe BY B4, BRINT 5 1
Y3 d7l% 279 A

Deflazacort £o4Z¢] A4 M4 F4A+E
prednisolone FoaJA]e] 8.5+2.9d ¥dY
Deflazacort Fo% 37149, 6709 Zz} 8.
2124, 78+1.92 o)z} QIPon] LRI
T FE F9A(301.3+243.4/m*)3} H{IA|
B3 3709(297.1 +242.1/m®), 6744 (200.3
1135.1/m*)ef ¥t FAZALLUL FAHA
dule UL HUF AAE FAH, Fo A
o7} #AEHZA GAH(Table 2. F=X). Pred-
nisolone A& Fo79 Fg-o® HAFY A
T B ERIAT o xolrt FAEHA &gt
3 7% 2He 71Agkl vlE 3714, 6709
73+ PEFR, FEV, FVC, FEF,, g 2% A
tE o SAAHYA onie #E 4 UG

Table 2. Clinical responsiveness and results of pulmonary function test in deflazacort group

Deflazacort administration

baseline 3rd month 6th month
Sx. Score 8.5+2.9 8.2+2.4 7.8+1.9
Eos. count(/ul.) 301.3+243.4 297.1+242.1 200.3+135.1
Pulmonary Function Test(% pred)
PEFR . 59.9+26.8 55.7+21.9 56.21+24.6
FEV, 66.2 £ 20.2 69.5+25.5 66.7 +:22.7
FVC 87.4+21.0 78.6+24.5 86.8 +20.5
FEFs 28.6+12.8 31.4+16.7 29.5+15.3

Table 3. Clinical responsiveness and results of pulmonary function test in prednisolone group

Prednisolone Maintenance

baseline 3rd month 6th month
Sx8core 9.2+4.5 9.2+3.9 9.1+3.6
Eos. count(/ ) 484.0+185.7 496.9+361.9 260.6 +£216.4
Pulmonary Function Test(% pred)
PEFR 74.9+24.4 63.0+30.0 55.0+33.4
FEV, 82.9+21.3 70.3+25.6 61.8+32.4
FVC 92.1+18.9 87.0+£19.2 78.2+36.5
FEF; 47.71+28.0 32.61+24.2 31.0+24.9
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(Table 3).

T deflazacort ¢} prednisolone $o¢f u}
& A% 8 o 94 F4(p=04537), &
23A74(p=0.0993) 2z #HrlE 24
(PEFR, p=0.3940; FEV,, p=0.3522; FVC, p
=0.6581;FEFs, p=0.2305)9] SlolAx H7¢
o ol olg WAY + YTk

2) Deflazacort ¥o# % prednisolone %

o Fo FALE vt ¥ % AW
el Asteta = ge] ¥t

Deflazacort2 AE FoTe F¢ 8F cal
clum % phosphateX]£ prednisolone 5o A2}
v oy of xle]yt FEFHRA WYskon total
alkaline phosphataseg} ZAAL WAdst= A

o2 &2]A osteocalcinX+= prednisolone ¥

2 90 120 -

S 80 100 ~
270 804

E 60 601

. 50 40

E 40 20 \
530 0

3month 6months Basal 3month 6month

Basal
Deflazacort group

Fig. 1. Change of serum total alkaline phos-
phatase in deflazacort and prednisolone

group
45
340 %
330 30
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£ 25 25
20 204
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0

} — 0
Basal 3month 6monthBasal 3month 6month
Deflazacort group Prednisolone group

Fig. 2. Change of serum osteocalcin level in
deflazacort and prednisolone group

Prednisolone group

o Ao} vwsHE W deflazacort Fof ¥ 3
Y, 674 & W3} e ZFFE
vt 3= AW¥Y deoxypyridinoline/creatinine
Ae 674l Frhtd oy BARE ou:=
81911 calcium/creatinined]| & <% @W3lr}
TaAHA gkt (Table 4, Fig. 1, 2, 3, 4 311).
Prednisolone thZ#9 AL ¥F cala-
um, phosphate, total alkaline phosphatase,
osteocalcinx] 18]31 AWMy deoxypyridinoline
/creatinine @ calcium/creatinine B|d|A] F
og wHg wWislyt #EEHA @i (Table 5,
Fig. 1,2, 3,4 &1).

T3 deflazacort @ prednisolone Fofe) u}
€ ¥4 #EFA ¥F  calcium(p=0.80),
phosphate(p=0.88), total alkaline phospha-

[\~]
a
raly

=D\ G i T ~J 0040
{
O DWW T H-J00 W0

0
Basal
Deflazacort group

Urine DPD/Cr(nM/mM)

3month 6month DBesal 3month 6month

Prednisolone group

Fig. 3. Change of urine DPD/Cr in deflazacort
and prednisolone group

0.35 0.30:
E, 0.30: 0.25
gg'fg 0.15

0.1 0.10;
ﬁo.os 0.05

0.00

‘ 0.00
Basal 3month 6month DBasal 3month 6month
Deflazacort group Prednisolone group

Fig. 4. Change of 2hr wurine Ca/Cr ratio in
deflazacort and prednisolone group
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tase(p=0.25), osteocalcin(p=0.68) L& A
¥}  deoxypyridinoline/creatinine(p=10.40)
calcium/creatinine(p=0.15) X o] YA F
Ztell §-oJ¥ Aol BAEHA Fsirh
3) Deflazacort 6714 %o 3F prednisolone
oz AP FAFIAY FdAE WY
e 8% 2 Wy e A AR
k-1 3
67N Y7r deflazacort® FoJ%k 1038 = 54

£ TUHA] prednisoloneo. 2 AYP Foagon
Y 4 29 A3EE NEE /Y T
Z2A35d deflazacort FJA|g} vy nf
prednisoloneo.2 HFA] ¥Z total alkaline
phosphatasex]= 49.2+7.4IU/dlo| A 55.8+2.
8IU/d12 F7tehs Aol TRHALY FA
&3 ouje & F QAo (p=0.068), &%
Wy DPD/CrA}(5.17+2.58 vs. 3.75+1.54, p=
0.138)¢} Ca/Crx](0.15+0.05vs. 0.0910.07, p

Table 4. Biochemical parameters before and after substitution of prednisolone with deflazacort

Deflazacort Substitution

baseline 3rd Month 6th Month
Serum
calcium(mg/dl) 9.0+0.3 8.9+0.3 8.9+0.3
phosphate(mg/dl) 3.2+04 3.5+0.3 3.4+04
T. alk phos(IU/dl) 58.4+11.0 54.7+ 7.6 53.0+10.9
osteocalcin( ug/L) 20.2+ 9.6 16.0+ 6.4 17.8+ 7.0
Urine
DPD/Cr(nM/mM) 3.57+1.40 4.30+1.34 6.47 £5.66
Ca/Cr(mg/mg) 0.17 £0.07 0.17+0.10 0.14 +0.05

T. alk phos: total alkaline phosphatase

DPD/Cr: deoxypyridinoline/creatinine, Ca/Cr: calcium/creatinine

Table 5. Biochemical measurement in serum and urine during the maintenance with prednisolone

Prednisolone maintenance

baseline 3rd Month 6th Month
Serum
calcium(mg/dl) 9.1+0.4 9.2+ 04. 8.5+1.4
phosphate(mg/dl) 3.5+0.5 3.4+0.5 3.2+0.6
T. alk phos(1IU/dl) 64.7 £23.5 66.7 +26.2 63.0+25.0
osteocalcin( pg/L) 18.2+ 6.5 14.6+ 4.6 17.9+ 9.4
Urine
DPD/Cr(nM/mM) 3.35+2.16 4.47+2.15 3.99+1.19
Ca/Cr(mg/mg) 0.12+0.07 0.14 £0.08 0.12+0.04

statistics: Wilcoxon signed rank test, % :p<0.05 between initial and 3rd month, T. alk phos:total alkaline phosphatase
DPD/Cr: deoxypyridinoline/creatinine, Ca/Cr: calcium/creatinine
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Table 6. Change of biochemical markers at 3rd months after substitution to prednisolone in patients

treated with deflazacort
Deflazacort Prednisolone P—value

Serum

Alk prednisolone(1U/dl) 49.2+74 55.8+ 2.8 0.068

Osteocalcin( tg/L.) 19.0+7.4 16.1+10.7 0.500
Urine

DPD/Cr(nM/mM) 5.17+2.58 3.75+1.54 0.138

Ca/Cr(mg/mg) 0.15+0.05 0.09+0.07 0.080

T. alk phos: total alkaline phosphatase

DPD/Cr: deoxypyridinoline/creatinine, Ca/Cr: calcium/creatinine
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— Abstract—

Clinical study on the effects of deflazacort
(®Calcort) on bone metabolism in steroid-
dependent chronic bronchial asthmatics

Jung Won Park, M.D., Cheol Woo Kim, M.D.,
Sung Kil Lim, M.D,,
and Chein-Soo Hong, M.D.

Department of Internal Medicine,
College of Medicine, Yonsei University

Deflazacort, a synthetic oxazolone deriva-
tive of prednisolone with 0.84 times
antiinflammatory effect of prednisolone, was
reported to have less impairment of the bone
formation-resorption rate than prednisolone.
So deflazacort and prednisolone were com-
pared in their influences in symptoms, pulmo-
nary functions and biochemical parameters
that reflect bone metabolism in steroid depen-
dent chronic asthma(mean duration of previ-
ous oral steroid administration: 5lmonths).

The differences in the pulmonary function,
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symptom scores and peripheral eosinophil
count from baseline to 3rd and 6th month
were not significant in both deflazacort(n=
10) and prednisolone(n=9) groups. Further-
more no significant difference was found in
these parameters between deflazacort and
prednisolone. Comparing with baseline, no sig-
nificant difference in serum concentration of
calcium, phosphate, total alkaline phosphatase,
osteocalcin and urinary DPD/Cr was seen at
3rd and 6th month in both two groups. From
basline to 6th month, the urinary Ca/Cr excre-
tion was slightly decreased in deflazacort
group(0.17+£0.07 vs. 0.14+0.05) but we
could not find statistical significance. As we
compared deflazacort with prednisolone, there
was no significant difference in serum concen-
tration of calcium(p=0.8040), phosphate(p=
0.8896), total alkaline phosphatase(p=0.
2556), osteocalcin(p=0.6886), urinary DPD/
Cr(p=0.4004), and urinary Ca/Cr excretion
ratio(p=0.1571). When the prednisolone was
substituted for deflazacort with equipotent
dosage in 5 out of 10 deflazacort administered
patients, the concentration of serum total
alkaline phosphatase was increased(49.2+7.4
vs. 55.8+2.8 IU/ml; p=0.062) and urinary
Ca/Cr excretion ratio was decreased(0.1488 +
0.0531 vs. 0.0883 +0.0728; p=0.080).
Therefore we concluded that treatment with
deflazacort might be an effective alternative
to prednisolone treatment in steroid dependent
chronic asthma. But we could not observe sig-
nificant change in biochemical indices of bone
turnover after prednisolone was substituted

by deflazacort.

Key words : deflazacort, prednisolone, asthma,
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