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Various antiresorptive therapies (e.g. calcium, estrogens, and
biéphosphonates) have been used to minimize the risk of fracture and to
decreaée the accelerated bone loss in early postmenopause [1,2,3, 6,7,].
A positive response to therapy can be assessed by the determination of
bone mineral density (BMD) [7], but a statistically significat change
usually requires one or more years of study due to the imprecision of the
-‘BMD measurement [4, 5]. Such limitation may be avoided by the use of
bone turnover rﬁarkers measured in serum or urine, which can show

skeletal bone changes and the effects of therapeutic intervention sooner.

Methods of Study

Study 1: A total of 892 Saudi females were included in this study and were
stratified for menopause, age, and BMD. The following biochemical bone
markers were measured: urinary cross-linked N-telopeptide of type 1 collagen
(NTx), urinary deoxypyridinoline cross-links (DPD), serum C-telopeptide
fragments of type 1 collage (CTx), and urinary CTx. Females were classified
with osteopenia or osfeoporosis and compared with healthy pre-menopausal
and pbstmenopausal with normal BMD values according to WHO criteria [8).
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Study 2: For the therapeutic intervention study, a total of 136 healthy
postmenopausal Saudi females were examined and were randomly assigned
to the following groups: a control group (n‘ = 50), a group (n = 54) receiving
calcium supplementatiqn alone; a group (n = 32) receiving calcium and
calcitriol supplementaion. At baseline and at 1 ana 3 months after therapeutic
intervention, various biochemical markers were measured: serum intact
osteocalcin (OC), serum CTx; urinary DPD and urinary CTx. The BMD of the
lumber spine and of the femeral neck was measured by dual-energy x-ray
absorptiometry (DEXA) at baseline and at 1 year after therapy.

Results were analyzed using SPSS statistical package and
presented as means * SD. Regression analysis was used to calculate
Pearson’s coefficient for correlation between each of the biochemical markers
in the whole population. The significance of differences between groups was

calculated by non-parametric Mann-Whitney testing.

Results and Discussions
Study 1: All biochemical markers were significantly increased in the
postmenopausal group. The difference between the two groups was most
pronounced for serum CTx (P < 0.001) in postmenopausal as compared to
premenopausal group. Correlation between the levels of biochemical markers
and age of the studied groups showed significant results: the highest was
observed for urinary CTx. The markers exhibited a correlation to age ranging
from weak (P < 0.05) for urinary CTx to a strong correlation (P < 0.001) for
serum CTx, urinary DPD and urinary NTx values, respectively. When

postmenopausal females were classified according to BMD values (i.e.
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osteopenic, osteoporotic and normal postmenopausal) all biochemical marker
values were increased in osteopenic and osteoporotic as compared to both
pre- and postmenopausal counterpart. Compared with premenopausal values,
the marked incfeased in both osteopenic and osteoporotic females was
evident for mean serum CTx. Serum CTx was increased in normal
postmenopausal group as compared with pre-menopausal females. Urinary
levels of CTx, NTx and DPD were increased by 41, 65 and 39% in osteopenic
and osteoporotic females as compared with normal postmenopausal females,
respectively. Mean serum levels of CTx was increased by 23 and 37% in

these two groups, respectively.

Study 2: No mérkers showed significant changes in the postmenopausal
control group except urinary CTx and DPD which was increased by 3 months.
Serum CTx exhibited a decrease at 1 and 3 months of therapy. Changes in all
biochemical markers at 3 months were inversely related to the changes in
BMD of the lumbar spine at 1 year ( r = —0.125 to -0.492), whereas, only the
changes in bone resorption markers at 3 months were inversely correlated with

the changes in femoral BMD at 1 year (r = -0.151 —-0.381), respectively.

Conclusion
Postmenopausal Saudi females exhibited increased turnover with all
biochemical bone resorption markers studied, but with great individual
variation. Biochemical bone resorption markers were markedly increased in
osteopenic and osteoporotic females.as compared with that obtained for pre-

and post-menopausal healthy females.
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Biochemical .markers of bone turnover seem to be of use

in

assessing early response to therapy. Bone resorption markers, particularly

serum CTx, are better indicators than bone formation markers for evaluating

_the rsponse to therapy in postmenopausal females in response to calcium and

calcitriol therapy.
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