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SESSION 3:
PREVENTION AND

TREATMENT OF
OSTEOPOROSIS

SUMMARY

There is a decline in serum 25
hydroxyvitamin D (25OHD), 1,25
dihydroxyvitamin D (1,25(OH)2D)
and calcium absorption with ad-
vancing age, which leads to sec-
ondary hyperparathyroidism and
bone loss. Calcium and vitamin D
supplementation in this age group
improves calcium absorption,
suppresses parathyroid hormone
(PTH) and decreases bone loss.
Supplementation also reduces the
incidence of hip and other non-
vertebral fractures, particularly in
the frail elderly who are likely to
have vitamin D deficiency.

In contrast, women with vertebral
fractures have lower calcium ab-
sorption than age-matched con-
trol subjects, which does not usu-
ally respond to treatment with
physiological doses of vitamin D.
A randomised controlled study
showed that low dose alfacalcidol
improved calcium absorption,
decreased serum PTH and re-
duced alkaline phosphatase in
elderly women with radiological
evidence of vertebral osteoporo-
sis, whereas vitamin D2 500–
1,000 IU daily had no effect.
Studies of the effect of active vita-
min D metabolites in the manage-
ment of elderly women with es-
tablished vertebral osteoporosis
have yielded conflicting results,
but suggest that alfacalcidol and
calcitriol might decrease spine
bone loss and reduce the inci-
dence of vertebral fractures. Fur-
ther studies are required to evalu-
ate the efficacy of vitamin D and
its metabolites in the treatment of
elderly women with vertebral
fractures.

THE EFFECT OF ADVANCING AGE
ON VITAMIN D METABOLISM
AND CALCIUM ABSORPTION

Serum 25OHD concentration
declines with advancing age,
mainly due to decreased cutane-
ous production of vitamin D.
There is also a reduction in serum
1,25 (OH)2D, related to impaired
renal function and diminished
activity of the 1a hydroxylase
enzyme. These changes in vita-
min D production and metabo-
lism may contribute to the de-
cline in calcium absorption, the
increase in PTH and continuing
bone loss with advancing age [1].

EFFECTS OF VITAMIN D
SUPPLEMENTATION

Increasing serum 25OHD in the
elderly raises serum 1,25(OH)2D,
improves calcium absorption and
decreases serum PTH, although
this response may be attenuated
in the presence of renal impair-
ment [1]. A French study in 3,270
women (mean age 84 years) liv-
ing in nursing homes and apart-
ment blocks for the elderly,
showed that 800 IU vitamin D3
and 1.2 g elemental calcium daily
decreases PTH, increases femoral
neck BMD and reduces the risk of
hip fracture by 27 % [2]. An
American study of 389 men and
women (mean age 70 years) liv-
ing at home demonstrated that
700 IU vitamin D3 and 500 mg
elemental calcium daily had a
modest beneficial effect on bone
density and decreased the inci-
dence of non-vertebral fractures
by 54 % [3].

It is unclear if the benefits of treat-
ment seen in these studies were
due to vitamin D, calcium or the
combination of both, but a Finnish
study showed that an annual IM
injection of 150,000 or 300,000
IU vitamin D decreases the risk of
fractures in elderly people by
25 % [4]. In contrast, a Dutch
study showed a small increase in
hip bone density with 400 IU vi-
tamin D3 daily, but no effect on
the incidence of hip fractures in
elderly people [5].

The UK Medical Research Council
has now funded a multi-centre
study of the secondary prevention
of osteoporotic fractures in elderly
people. Over 6,000 men and
women over the age of 70 years
presenting with an osteoporotic
fracture will be randomised to re-
ceive calcium, vitamin D, calcium
and vitamin D or double placebo.
This study should establish if vita-
min D reduces the incidence of
subsequent fractures in this group
and confirm if supplementation
with calcium is also required.

VITAMIN D METABOLISM IN
ESTABLISHED OSTEOPOROSIS

Women with vertebral crush frac-
tures have lower calcium absorp-
tion than age-matched control
subject, which may be due to im-
paired production of 1,25(OH)2D
or relative resistance to the action
of the vitamin D metabolites on
the bowel [1]. In a study using
increasing doses of vitamin D in
women with vertebral crush frac-
tures, Gallagher found that 50 %
required doses of at least 20,000
IU daily to correct the malabsorp-
tion of calcium [6]. Subsequent
work from Leeds showed that
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treatment with 25OHD3 increased
serum 25OHD and 1,25(OH)2D to
the same extent in elderly women
with vertebral fractures and age-
matched control subjects, but cal-
cium absorption only increased
significantly in the control subjects
[7]. Although this suggests that
there is relative resistance to the
action of vitamin D in women
with vertebral fractures, the mal-
absorption of calcium may be
overcome by the use of active vi-
tamin D metabolites such as
calcitriol or alfacalcidol [1].

A recent randomised, controlled
study has compared the effects
of treatment with alfacalcidol
0.25 mg twice daily and vitamin
D2 500–1,000 IU daily on calcium
absorption and bone resorption in
46 elderly women with radiologi-
cal evidence of vertebral oste-
oporosis [1] Vitamin D2 was given
in a dose of 500 IU daily for the
first three months, followed by
1,000 IU daily for the second pe-
riod of three months. Calcium ab-
sorption increased significantly on
treatment with alfacalcidol, but
not with vitamin D2 [1]. Serum
intact PTH and alkaline phosphat-
ase decreased significantly with
alfacalcidol, but were unchanged
with vitamin D2 treatment.

TREATMENT OF ESTABLISHED
OSTEOPOROSIS WITH VITAMIN D
METABOLITES

Although the malabsorption of
calcium seen in elderly women
with osteoporosis and vertebral
crush fractures may be overcome
by treatment with low dose
calcitriol and alfacalcidol, studies
of their effect on bone mass and

fractures have yielded conflicting
results [1]. Some studies have
shown a significant reduction in
spinal bone loss and vertebral
fractures in women with vertebral
osteoporosis treated with active
vitamin D metabolites, but this
has not been a universal finding
[1]. Patients on treatment with
alfacalcidol or calcitriol also re-
quire monitoring of serum cal-
cium and creatinine, because of
the risk of hypercalcaemia and
renal impairment
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