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Epilepsy and bone health
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Abstract 

Patients with epilepsy have in increased risk of fractures. The morbidity and mortality associated 
particularly with hip fractures make this an important clinical issue for patients with epilepsy. The 
mechanisms for fracture risk in epilepsy are likely multi-factorial, and are under investigation. There are 
some limitations of available data, which have likely resulted in uncertainties for clinicians managing 
bone health in patients with epilepsy, and a lack of formal guideline availability for clinicians to 
follow.
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Patients with epilepsy have at least twice the 
fracture risk of the general population.1 The 
reasons for the association of fractures with 
epilepsy and anti-epileptic medication (AED) 
usage are likely multi-factorial.2 Potential 
reasons for this association remain to be fully 
established, but may include factors such as 
epilepsy itself, direct and indirect side effects of 
AED use including direct effects on bone, calcium 
absorption and metabolism, induction of vitamin 
D metabolism and hormonal changes seen in 
some patients with epilepsy taking AED.3 There 
are a number of confounding lifestyle factors in 
epilepsy which may predispose to reduced bone 
density including lower exercise levels, low 
vitamin D levels due to reduced sun exposure, 
smoking and dietary factors.4,5 There is limited 
data available to examine whether the type and 
severity of epilepsy itself may be associated with 
differing fracture risk.6,7 Fractures may begin to 
occur at a younger age, although this is not always 
a consistent fi nding in the research.8,9 Fractures 
may occur during seizures as a result of falls or 
mechanical forces generated during seizures; the 
relative incidence of fractures during seizures or at 
other times varies across studies1,6,10,11, therefore it 
is likely both mechanisms are of importance. Falls 
risk may be increased at other times due to balance 
impairment12 either as a result of neurological 
lesions or possibly as a side effect of AED use 
or toxicity. Early studies implicated osteomalacia, 
possibly due to inducer-AEDs causing metabolism 
of vitamin D and altered calcium balance, although 
diet and lifestyle were often also potential 
confounders in the early studies of patients with 
epilepsy residing in institutionalised settings.13 

Later studies also identifi ed bone health issues in 
patients taking the non-inducer sodium valproate, 
with both reduced bone mineral density (BMD) 
and serum markers demonstrating increased bone 
resorption.14 Reduced bone mineral density has 
been demonstrated in some, but not all patients15,16, 
whether this is related to specifi c AEDs and/or 
other factors including type of epilepsy7 requires 
further study. Longitudinal data is now emerging: 
in a study of older women, continuous users of 
AED had a 1.7-fold annualised loss in hip BMD 
compared to controls17; in older men, the was a rate 
of 0.6% per year of bone lost at the hip in users 
of non-enzyme inducing AED.18 Some studies in 
the paediatric age group have also demonstrated 
an association of epilepsy/AED with reduced bone 
density19,20; any effects of epilepsy/AED on peak 
bone mass remain to be fully established.

POSSIBLE PREVENTION AND TREATMENT 
STRATEGIES

Physician awareness21 and patient education in 
this setting are important. Seizure prevention 
with appropriate AED therapy is of very high 
importance, and should therefore reduce the risk 
of injury and fracture during seizures. Lifestyle 
factors to optimise bone health, including weight-
bearing exercise (where possible), sensible 
levels of sun exposure (balanced against skin 
health risks), avoidance of smoking and alcohol, 
promotion of good diet including adequate 
calcium intake, and foods containing vitamin D 
should be encouraged.22 Assessing falls risk factors 
and modifying these, including allied health 
assessment where required may be benefi cial.
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 While no formal management guidelines exist, 
it would be prudent to intermittently measure 
serum Vitamin D levels and supplement Vitamin 
D (and/or calcium) where required. A baseline 
DXA scan and follow-up 2-3 years later would 
provide useful additional data (please note, 
DXA should be avoided during pregnancy (for 
radiation safety reasons), breastfeeding (due to 
a temporary physiological reduction in BMD), 
and other monitoring recommendations may be 
appropriate in the paediatric age group, as DXA 
scanning does require a relatively low exposure 
to radiation). Measurement of bone turnover 
markers, serum calcium, albumin, and parathyroid 
hormone (PTH) provide useful information at 
least in some patients, however neurologists may 
wish to refer to a specialist in bone health for 
expert interpretation and management. 
 Bisphosphonate therapy has been suggested 
for patients with established osteoporosis who 
have not responded to Vitamin D replacement23, 
however there are no specifi c guidelines in epilepsy 
to assist physicians in this area, essentially due to 
the lack of available interventional data.24 Further 
data is required in the paediatric age range, 
and bone specialist opinion is recommended if 
neurologists have concerns regarding bone health 
and/or growth problems in children taking AEDs. 
Trials of treatment strategies are still required to 
establish evidence for best practice.
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