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Methods : Thirty children aged 5 to 16 years

vertebra was measured by dual-energy X-ray

mass index(P<0.01) and bone age(P<0.01).

rogate markers to find the population at risk.

Bone Mineral Density and Bone Markers in the
Children with Epilepsy Taking on Chronic Anticonvulsants
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Purpose : Long-term administration of anticonvulsants in children with epilepsy may cause short
stature, hypocalcemia and low bone mineral density. This study was performed for the early detec-
tion of abnormal bone metabolism in children with epilepsy on taking anticonvulsants.

this study. All had taken anticonvulsants for more than one year. Bone mineral density of lumbar

phosphatase, 25-hydroxycholecalciferol[25(OH)D:x
were measured as biochemical bone markers. Bone age and body mass index were also calculated.

Results : Bone minreal density, body mass index, bone age, and height were significantly decreased
in two female patients who had taken two antiepileptic drugs for more than four years and they
also had chronic diseases such as cerebral palsy with microcephaly, encephalomalacia, and microceph-
aly with atrial septal defect. Bone mineral density had significant positive correlations with body

Conclusion : This study showed chronic medication of anticonvulsants in children may cause low
bone mineral density and short stature. Bone age and body mass index could be the important sur-

long term cohort study, will be required. (Korean J Pediatr 2005;48:527-533)

Key Words : Bone mineral density, Bone markers, Child, Epilepsy, Anticonvulsants

who were diagnosed with epilepsy were enrolled in

absorptiometry. Serum calcium, phosphorous, alkaline
3], parathyroid hormone, and urine deoxypyridinoline

More studies, including a large study population and
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A, FoF 717k A 392142650 212-9570€)e1aL, val-
proic acid ©%5 Folite] Wit ABL 12+£264(8-154), FoF
7Nz Bt 253+1987ML(12-65719) 01k W Tt
Bt AR 9.71294(5-154), FoF 717+ Bt 65.2+29.170
4(19-144702) o] AHTable 1). 7+ oFEw7re] Fud, AHH,
FolZzk 2 Fo] Xz Yol= EAZRCE o3 AJol7) A

tHTable 1).

Table 1. Characteristics of Each Study Group According to the Anticonvulsants

Carbamazepine(n=10)  Valproate(n=6)  Combination'(n=14)"  Total(n=30)

Age(years)

Sex(M : F)
Duration of medication(months)

Age of start(months)

Mean=*SD
Range

Mean=*SD
Range
Mean=*SD
Range

109x32
6-16
5:5
39.2%£26.5
12-95
99.81+26.7
49-134

1226 9.7£29 104*=3.1
8-15 5-15 5-16
3:3 2:5 2:3

25.3£19.8 65.2129.1 485+31.1

12-65 19-144 12-144

94.1%£56.4 66.646.3 832448
8-164 4-150 4-164

" Combind diseases were present in the combination group(Cerebral palsy in 2 cases, Microcephaly in 2 cases, Encephalomalacia
in 1 case, Congenital heart disease in 1 case)
"Valproic acid +Oxcarbamazepine(n=5), Valproic acid+Carbamazepine(n=1), Valproic acid+ Vigabatrin(n=1), Carbamazepine + Viga-
batrin(n=2), Carbamazepine +Phenobarbital(n=1), Oxcarbamazepine + Vigabatrin(n=1), Carbamazepine + Vigabatirne +Phenobarbital
(n=1), Carbamazepine + Vigabatrine + Lamotrigine(n=1), Valproic acid+ Phenobarbital + Vigabatrin + Lamotrigine(n=1)
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Table 2. Bone Mineral Density and Biochemical Profiles According to the Anticonvulsants

Carbamazepine(n=10)

Valproate(n=6) Combination(n=14) Total(n=30)

1.2-4 BMD'(g/cm’) Mean*SD 0.706+0.163
95% CI' 0.567-0.914
Calcium(mg/dL) Mean+SD 99+0.3
Phosphorous(mg/dL) 47%0.6
Alkaline phosphatase(IU/L) 235.9+98.1
25(0OH)D3(ng/mL) 34.1+13.7
Deoxypyridinoline(nM/mMCr) 159%8.0
Parathyroid hormone(pg/mL) 19.8£7.0
Osteocalcin(ng/mL) 67.0*£23.8
Bone age(years) 11.7+33

0.740£0.165 0.659+0.166 0.69£0.165
0.582-0.829 0.563-0.755 0.629-0.754
10.2£04 99+0.5 10.0£0.4
46+05 43106 45106
2226+113.8 335.5+281.7 279.3£209.7
522+34.4 42,7199 42.3+225
14.1£6.0 16.5+8.8 15.8£7.9
18.3£5.7 44.3%+50.0 31.3%+36.6
63.9%26.5 54.3%+215 60.5+23.6
12.6+£4.9 94+36 10.8£3.9

“Average of lumbar spine(L2-4) BMD(g/cm?), "CI: confidence interval

Table 3. Results of Bone Mineral Density(BMD), and Body Mass Index(BMI) and Bone Markers in the Male Patients According to the Chrono-

logic Ages

Age BMD  BMD BMD E;(;“cc Height ~ BMI  Calcium DEES;S pﬁfgggﬁc Osteocalcin Piﬁ%gﬁ‘d 25(0H)Ds Dygg?}fg’linc
(year) (g/cm’)  SDS™ SDS (year) SDS (kg/m°)  (mg/dL) (mg/dL) (TU/L) (ng/mL) (pg/mL) (ng/mL) (AM/mMC)
6(n=2) 05 095 -217 5 051 152 100 51 249 627 133 81.8* 203
75Mm=3)  06+011 003 -175 6 2007 199+53 102703 47+05 3353+982 59.0+55 3437166 559+94  192+20
9%(n=3) 0627009 -033 -173 9yr4m 055 184+28 98+02 51+03 2566+381 749793 256+90 380+184 134764
10(=1) 058  -008 -18 10 003 152 97 43 288 506 145 612 8
10=2) 06 14 272 1 017 195 104 55 3185 913 256 56 105
15(=1) 085 2 209 17 012 256 105 46 104 447 164 312 85

“Calculated using the data by kim et al.,
mean * SD

TCalculated using the data by Boot et al., TNormal value : 8.9-46.7(ng/mL),

SEach values are described as
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Table 4. Results of Bone Mineral Density(BMD), and Body Mass Index(BMI) and Bone Markers in the Female Patients According to the Chron-

ologic Ages

Age BMD  BMD BMD E;‘;T Height  BMI  Calcium pll:)lg(r);;S pﬁfgg&ic Osteocalcin "2 frll{) ;‘g‘d 95(0OH)D; py?fj‘i’;‘g]}nc
(year) (g/ecm®)  SDS™ SDS (year) SDS  (kg/m”)  (mg/dL) (mg/dL) (IU/L) (ng/mL) (pg/mL) (ng/mL) (xM/mMC)
5(n=1) 0.4 765 -395F 2yr6m -311 134 106 37 249 544 192 82.0 155
6(n=1) 051 120 -248 5yr9m -18 126 10 49 277 401 316 463 215
8(n=1) 0.73 2 011 ? 016 193 97 43 199 614 185 405 243
9(n=2) 063 004 -148 8yr10m -002 223 102 45 308 753 27 368 194
100=1) 063 010 -1.26 11 090 246 96 43 312 ? 247 414 R
11=1) 099 625 076 14 234 248 98 34 187 549 86 27.0 155
12(0=4) 0724003 -013 169 13yrlm 027 212+36 102404 47+02 290+59 818+231 314+105 325101 158+115
130=2) 096 013 -056 15 126 235 103 37 142 371 2211 304 1.1
140=2) 076 2 247 13yr6m 030 189 96 49 157 615 195 208 16.1
15 0.74 2 4160 11 365 153 85 32 1,289 66.1 2129 21 ?

101 2 -191 17 019 218 103 39 94 2.2 9.0 30.9 96
16(=1) 092 2 204 17 144 189 10 42 81 2.2 289 528 45

" Calculated using the data by kim et al., 'Calculated using the data by Boot et al, TCongenital heart disease, Microcephaly, YCerebral palsy, En-

cephalomalacia, Left leg fracture history
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Fig. 1. Correlation of bone mineral density(BMD) with body
mass index(BMI). r(correlation coefficient)=0.622(P<0.01).
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Fig. 2. Correlation of bone mineral density(BMD) with bone
age. r(correlation coefficient)=0.850(<0.01).
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