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Therapeutic Efficacy of Alendronate for Glucocorticoid Induced
Metabolic Bone Disease in Children with Nephrotic Syndrome

Ji Eun Lee, M.D., Hyun Ok Lee, M.S.", Kyung Hoon Paik, M.D."
Suk Hyang Lee, Ph.D." and Dong Kyu Jin, M.D."

Department of Pediatrics, College of Medicine, Inha University, Inchon,
Department of Clinical Pharmacology”, Graduate School of Clinical Pharmacy,
Sookmyung Women’s University,

Department of Pediatrics f, College of Medicine, Sungkyunkwan University,
Samsung Medical Center, Seoul, Korea

Purpose : Children with nephrotic syndrome(NS) are under high risk for metabolic bone dis-
ease(MBD) as a complication of long-term glucocorticoid therapy. We prospectively evalu-
ated the effect of oral bisphosphonate(alendronate) therapy in children with NS, which has
proven efficacy in adult patients with glucocorticoid induced MBD.

Methods : Among 58 children with NS, aged 5 to 8 years and having a disease duration of
more than 2 years, 30(51.7%) were enrolled to meet the selection criteria, less than -1.0 Z-
scores of lumbar spine bone mineral density(BMD) by dual energy X-ray absorptiometry
(DEXA). These 30 children were divided into three groups and each were assigned to re-
ceive alendronate, calcitriol, and no-medication, respectively for one year. Lumbar spine BMD
was followed up every 6 months and the biochemical indexes were measured before and 1
year after the treatment. There were no significant difference among groups with respect to
the average age, the initial BMD, and the cumulative steroid doses. Analysis of the treat-
ment efficacy was done by the % change of BMD and by the changes in Z-scores of lum-
bar spine BMD.

Results : Mean age and disease duration of patients at the initial lumbar spine BMD evalua-
tion was 74%17 years and 2.2%+1.2 years, respectively. Twenty-three of 30 children(76%)
had osteopenia, and seven(23%) had osteoporosis. There was no difference in the biochemical
values among the groups, before and 1 year after the treatment(P<0.05). Twenty two chil-
dren(73.3%) with frequent relapsing or steroid dependant NS had more frequent MBD, com-
pared to the 8 children(26.6%) with infrequent relapsing NS. The one year % changes of
BMD were 856 in alendronate group, 5.79 in calcitriol group, and 1.9 in no-medication
group. The changes in Z-score of lumbar spine BMD increased in the alendronate group and
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the calcitriol group, but not in the no-medication group. One year % changes of BMD were
different among groups(P=0.0002). Significant differences were found between the alendronate
and the no-medication group, and between the calcitriol and the no-medication group(P<
0.05). There was no difference between the alendronate and the calcitriol group. No serious
adverse effect was observed in the alendronate group.

Conclusion : Children with NS receiving high dose steroids are under the high risk of
BMD and should undergo regular BMD evaluation. Z-score of lumbar spine BMD was a
useful parameter in diagnosing low bone mass in children. Alendronate weekly oral therapy
was effective and relatively safe in increasing the lumbar spine BMD in children with NS
having steroid induced MBD. (J Korean Soc Pediatr Nephrol 2004;8:33-42)

Key Words : Alendronate, Nephrotic syndrome, Glucocorticoid induced metabolic bone dis-
ease, Bone mineral density, Z-score
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Table 1. Comparisons of the Base-Line Demographics and the Clinical Values among Three Different
Treatment Groups

Group [ Group II Group III

Patients(male : female) 10(7 1 3) 10(5:5) 10(8:2)
Mean age at onset(y) 54+1.63 44+25 49+35
Mean age at the basal BMD(y) 771163 75£25 71%3.0
Duration of follow-up(y) 21%1.0 2009 26*2.3
Height{cm) 112.8%€15.3 114.7+18.1 109£20.6
Weight(kg) 225%110.3 20.2+75 235%11.7
Classification of NS{(n)

FRNS 6 5 6

SDNS 2 2 1

IFRNS 2 3 3
Cumulative dosage of prednisolone(g) 47%27 38%*15 49%1.2
Z-score(n)

~25--1.0 7 8 8

<-25 3 2 2

Abbreviations : FRNS, frequently relapsing nephrotic syndrome; SDNS, steroid dependant nephrotic syn-
drome; IFRNS, infrequently relapsing nephrotic syndrome
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Table 2. Comparison of Biochemical, and BMD Values among Three Different Treatment Groups

Group 1 Group 1I Group III

Basal 12 mo Basal 12 mo Basal 12 mo
Serum calcium(mg/dL) 9.3x£0.9 89*13 9.0+0.7 9.8+04 9304 88*1.3
Serum phosphorus(mg/dL) 51%09 56x1.2 6.0x3.1 52%15 6.2+41 47£29
Serum ALP(IU/L) 206£103  216*75 187+91 195+47 171+49 20086
iPTH(pg/mL) 286%115 - 255118.25 - 222%105 -
GFR(mL/min/1.73m?) 92£125 85+10.7 90+ 188 10273 89£175 95+10.6
Lumbar BMD(g/cm? 0.523%0.03 0.568+£0.08 0516%£0.10 0550*£0.05 0.520£0.08 0.530£0.05
Z-score -1.2 -0.88 -1.28 -1.02 -1.21 -1.47

Abbreviations : ALP, alkaline phosphatase; iPTH, intact Parathyroid Hormone; GFR, glomerular filtration
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Fig. 1. The change in BMD of lumbar spine L1
to L4 among three different medication groups.
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