
Microdamage of bone tissue is one of important aspects of quality of bone. Marked
suppression of bone turnover by bisphosphonates is associated with increased accumulation of
bone microdamage in animal models.
The purpose of our study was to test the hypothesis that long-term treatment with
alendronate (ALN) results in accumulation of microdamage in bone in women after
menopause and in that case to impairment of bone quality. In this cross-sectional study, 66
women with postmenopausal osteoporosis (mean age of 68.0 years, mean BMD T-score of -
1.7 at total hip and -2.8 at lumbar spine; 62% with prevalent fractures) were evaluated. 
Thirtyeight
had been treated previously with ALN (10 mg/day for a mean duration of 63.6 months)
while 28 were treatment naive (TN). Before initiation of ALN treatment, mean serum PINP,
plasma CTX, and OC were significantly increased as compared with reference values in
premenopausal women (P< 0.05). After 6 months of ALN treatment, the mean of biochemical
bone markers indicated significant suppression of bone remodeling (-70.5%, -84.1%, and -
67.3% for PINP, CTX and OC, respectively; P< 0.05). After 43 months of ALN treatment,
markers of degradation and synthesis of type 1 collagen were below the lower limit of normal
reference range in 50% of women treated with ALN. Without adjustments, crack surface
density (Cr.S.Dn) and crack density (Cr.Dn) were not different between ALN a TN patients in
the bone samples obtained by bone biopsy. After adjustment for potential confounders (age,
prevalent fractures, femoral neck BMD, activation frequency and center), Cr.Dn was elevated
in ALN patients (P=0.028 a P=0.069 for Cr.S.Dn). In ALN patients only, lower femoral neck
BMD (Cr.S.Dn, r =-0.58, P=0.003; Cr.Dn, r =-0.54, P=0.005) and increased age (Cr.S.Dn, r
=0.43, P=0.03; Cr.Dn, r=0.43, P=0.03) were associated with microdamage accumulation.
Among potential confounders, femoral neck BMD was the only independent predictor for
these correlations (P=0.04 for Cr.Dn and P=0.03 for Cr.S.Dn).We conclude that increased
microdamage accumulation may occur in low BMD patients treated with ALN and therefore
they had reduced remodeling and restoration of bone mass.
Second, we assessed effects of discontinuation of ALN on bone metabolic turnover. We
compared bone mineral density (BMD) and biochemical markers of bone turnover in patients
receiving long-term ALN therapy who continued ALN, were switched to raloxifene (RLX), or
discontinued antiresorptive therapy. Ninety-nine ambulatory women who were diagnosed
with postmenopausal osteoporosis and treated with ALN (10 mg/d) for a mean period of 43
months were randomized to double-blind RLX (60 mg/d; n = 33), placebo (n = 33), or
continuation of open-label ALN therapy (n = 33) for 12 months. In subsequent 12-months
period, patients continued their assigned open-label extension phase treatment. All patients
were supplemented with calcium (500 mg/d) and vitamin D (800 IU/d). BMD (lumbar spine,
total femur, femoral neck a total body) and biochemical markers (PINP, CTX and OC) were
measured at baseline and at follow-up visits. Discontinuation of ALN therapy resulted in
decrease in lumbar spine BMD at 12 months (-2.66%; P < 0.05), but did not change
significantly total femur BMD (+ 0.35). RLX and ALN, compared with discontinuation,
prevented lumbar spine BMD loss (-0.75% and -0.54% at 12 months, respectively; P < 0.05).
RLX a ALN caused a similar increase in BMD at the total femur at 12 months (1.45% and
1.56%; both P < 0.05 vs. baseline; nonsignificant vs. discontinuation). Patients who
discontinued ALN therapy experienced significant increase in bone resorption. An increased
bone turnover (bone formation exceeding resorption) was also observed in patients taking
RLX. In patients, who continued on ALN, bone remodeling remained suppressed to the lower
limit of reference values. Of the three groups, mean bone turnover in RLX treated patients
was most close to premenopausal mean values. BMD preservation and increase were most
pronounced in patients continuing on ALN. In conclusion, discontinuation of strong
antiremodeling treatment may result in an adequate bone remodeling and probably improved



bone quality.




