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Effect of Antiepileptic Drugs on Bone Mineral Density and
Bone Metabolism in Epileptic Patients

Sang-Won Park, M.D., Yong-Won Cho, M.D., Jae-Hun Her, M.D., Yong-Euk Shin, M.D.,
Hyun-Ah Yi, M.D., Jun Lee, M.D., Hyung Lee, M.D., Jeong-Geun Lim, M.D., Sang-Doe Yi, M.D.

Department of Neurology, Keimyung University School of Medicine, Daegu, Korea

Background: Bone mineral density (BMD) is influenced by genetic, hormonal, and environmental factors. Long-term
antiepileptic drug (AED) use also causes osteopenia or osteoporosis that have been most extensively described in
institutionalized patients. But, the mechanism of these abnormalities is unclear. The objective of this study is to determine
the effect of AED on bone density and to explain the pathophysiologic mechanisms by analyzing bone related factors.
Methods: We prospectively examined BMD by dual-energy X-ray absorptiometry in 45 patients with epilepsy. We
measured the serum calcium, phosphorus, protein, alkaline phosphatase (ALP), bone specific ALP, vitamin D and
osteocalcin to analyze the factors that influence bone metabolism. Results: BMD was significantly lower in the patient
group than in the control group (»<0.05). 13% of patients had osteopenia and 3% of patients had osteoporosis. The level
of bone specific ALP was higher in the patient group, but the level of vitamin D was not different, implying that BMD
is decreased by the direct effect of antiepileptic drugs. There was a weak negative correlation and marginal significance
between BMD and the duration of therapy in the patient group (r=-0.407, p<0.05). Conclusions: Long-term antiepileptic
drug therapy in patients who have seizures causes significant bone loss in the lumbar spine even in the absence of vitamin
D deficiency. In addition, the degree of bone mineral density was weakly related with the therapeutic duration of
antiepileptic drugs. The regular evaluation of BMD in patients with long-term antiepileptic drugs might be helpful to

prevent decreases in BMD.
J Korean Neurol Assoc 22(4):310~314, 2004
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Table 1. General characteristics of epileptic patients and
controls

Patients Controls

(n=45) (n=45)
Age (years) 31.2+7.7 31.8+8.5 NS*
Sex (Male/Female) 22/23 22/23 NS
Height (cm) 164.3+8.2 167.15£8.5 NS
Weight (kg) 59.3+10.2 62.4+12.5 NS
BMI' (kg/m®) 21.843.0 221431 NS
Duration of treatment 51.8+28.24

(months)

Values are mean+SD. *not significant, Tbody mass index
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Table 2. Bone mineral density in the epileptic patients and
controls

Patients Controls

(n=45) (n=45)
Lumbar 2-4 BMD* (g/em®)  1.0940.12 1.2140.11 <0.05
Osteopenia (%) 13 (28.9) 3 (6.7) <0.05
Osteoporosis (%) 3 (6.7) 0 (0) <0.05

Values are mean+SD. *bone mineral density

Table 3. Laboratory findings of epileptic patients and controls

Patients Controls

(n=45) (n=45)
Calcium (mg/dL) 9.43+0.76 9.31+0.34 NS*
Phosphate (mg/dL) 4.25+1.84 4.12+£0.54 NS
Protein (g/dL) 7.32+0.62 7.25+0.38 NS
ALP' (U/L) 94.17433.63  70.17£16.84  <0.05
Bone specific ALP (U/L) 24.86+10.07 19.46+8.23 <0.05
Osteocalcin (ng/mL) 5.91+3.76 6.47+3.05 NS
Vitamin D (ng/mL) 56.02+30.19 57.59+25.48 NS

" alkaline phosphatase
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Figure 1. The correlation between bone mineral density (BMD)
and duration of drug use in epileptic patients (p<0.05). The
degree of bone mineral density is weakly related with thera-
peutic duration of antiepileptic drugs.

Table 4. Bone mineral density and laboratory findings of epileptic patients with enzyme inducing AEDs, valproate and controls

Enzyme inducing Valproate group Controls + "

AEDs* group (n=36) (n=9) (n=45) P P
Lumbar 2-4 BMD' (g/cm2) 1.10£0.12 1.05£0.11 1.21£0.11 <0.05 <0.05
Calcium (mg/dL) 9.43+0.81 9.43+0.56 9.3140.34 NS NS
Phosphate (mg/dL) 4.3742.03 3.76+0.55 4.12+0.54 NS NS
Protein (g/dL) 7.36+0.65 7.17+0.48 7.25+0.38 NS NS
ALP' (UIL) 97.11+£36.17 82.44+17.44 70.17+16.84 <0.05 <0.05
Bone specific ALP (U/L) 24.93+10.59 24.59+8.20 19.46+8.23 <0.05 <0.05
Osteocalcin (ng/mL) 5.75£3.91 6.55+£3.23 6.47+3.05 NS NS
Vitamin D (ng/mL) 57.04£24.99 51.91+47.53 57.59+£25.48 NS NS

*antiepileptic drugs,
"not significant, Talkaline phosphatase
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