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ABSTRACT 

Introduction: Bisphosphonates have been shown 
to be effective in reducing the risk of fragility 
fractures in several landmark clinical trials 
conducted in Western populations. However, 
limited studies on bone mineral densitometry 
(BMD) trends have been conducted in Asian 
women. We conducted a retrospective review of 
electronic records to determine the actual BMD 

trends in a local population of postmenopausal 
women on bisphosphonate treatment. 

Methods: The electronic records of all women 
over 50 years of age who had undergone BMD 

at Singapore General Hospital in 2004 were 
examined. Patients who were later started on 

bisphosphonates and continued the treatment 
for at least two years were selected for the study. 
Their subsequent BMD results were recorded, and 
longitudinal analysis was applied to determine the 
BMD trends as a cohort. 

Results: A total of 254 postmenopausal women 
were included for analysis. Their mean BMD 

T -score was -2.70 before treatment, and 
improved to -2.56 and -2.27 one and two years 
after treatment, respectively. However, the score 
deteriorated to -2.50 and -2.62 three and four 
years after treatment, respectively. The difference 
between each year's results and those of the 
baseline was statistically significant. 

Conclusion: In our study, the BMD scores in our 
local population showed improvement in the 
first two years of bisphosphonate treatment but 
declined subsequently. Our findings contrasted 
with those of studies conducted in Western 
populations. Further prospective studies are 
suggested so as to elucidate the actual BMD 

trends and fracture risk reduction in Asian 
women on bisphosphonate treatment. 
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INTRODUCTION 
Osteoporosis is a disease of major health and 

socioeconomic significance.(') An estimated 50% of 

women aged > 50 years would have an osteoporosis - 

related fracture in their remaining lifetime.'2' 

Osteoporosis -related fractures are most likely to occur 

in the spine, wrist or hip, but may affect any part of the 

body. They are associated with significant morbidity 

and mortality, with sequelae of chronic pain, disability 

and death.' 
Bisphosphonates have been available for over 

a decade and are a mainstay among the various 

classes of drugs for the treatment of postmenopausal 

osteoporosis. Current bisphosphonates available in the 

market include alendronate, risedronate, ibandronate 

and zoledronic acid. Several landmark clinical trials 

have shown the efficacy of bisphosphonates in 

improving bone mineral densitometry (BMD) results, 

thereby reducing the risk for osteoporotic fractures."' In 

particular, the alendronate Fracture Intervention Trial 

(FIT) showed that patients treated with alendronate had 

a 51% reduction in hip fractures and a 44% reduction 

in vertebral fractures, with an increase in BMD of up 

to 6.2% over three years.' An extension of the FIT 

study, FIT long-term extension (FLEX), showed that 

patients treated with alendronate beyond five years had 

the same or increased BMD at the hip, femoral neck 

and lumbar spine compared with BMD decreases for 

patients who discontinued alendronate.(6) Risedronate 

has also been shown to reduce vertebral fractures 

by 41% and nonvertebral fractures by 39%, with an 

increase in BMD of up to 5.4% over three years.(7) 

A similar extension study on risedronate showed that 

the increases in spine and hip BMD were maintained or 

increased with two more years of treatment.' 
These landmark clinical trials were conducted in 

Western populations with a Caucasian predominance. 
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Table I. Initial starting BMD T -scores of the patients. 

Initial BMD T -score No. (%) 

< -1.0 to > -2.5 (osteopenia) 136 (53.5) 

1 
< -2.5 (osteoporosis) 80 (31.5) 

Presence of a fragility fracture 
(severe osteoporosis) 

38 (15.0) 

BMD: bone mineral densitometry 

However, in our anecdotal experience at a local institution, 

we observed many patients whose BMD results 

demonstrated significant deterioration despite being 

treated with bisphosphonates. A search of the available 

literature indexed on PubMed revealed one previously 

conducted study in a Chinese population, which showed 

BMD improvement after 12 months of alendronate 

treatment (4.87% increase at the lumbar spine).(9) The 

medium -to -long-term effects of bisphosphonate treatment 

on BMD results and the actual fracture risk reduction in 

Asian women have not specifically been identified. We 

conducted a retrospective review of patient records in 

order to determine the general BMD trends in local Asian 

postmenopausal women undergoing bisphosphonate 

treatment over a period of four years. 

METHODS 

This study was a retrospective review of the Sunrise 

Clinical Manager (version 5.8) electronic records of 

patients who were treated at Singapore General Hospital. 

A list of all women aged L. 50 years and who had 

undergone BMD imaging in 2004 was obtained from the 

Department of Nuclear Medicine. The electronic records 

of these patients were reviewed, and the data regarding 

age, race, duration of treatment with bisphosphonates, 

immediate BMD result before initiating bisphosphonates 

and subsequent BMD results was extracted. The exclusion 

criteria were patients on < 24 months of continuous 

bisphosphonate treatment, those who received other 

forms of osteoporosis treatment such as strontium or 

selective oestrogen receptor modulators and patients 

with no follow-up BMD images other than the initial 

one. Institutional Review Board approval was not 

required for the study. 

At our institution, the decision to start 

bisphosphonate treatment would usually be based on the 

patient's BMD result and an assessment of the patient's 

risk factors for osteoporotic fractures, such as advanced 

age, a prior history of fragility fracture or a history of 

falls. Bisphosphonate treatment consisted of either 

alendronate or risedronate administered in standard 

weekly doses. Each patient who has undergone a BMD 

test would routinely be scheduled for a consultation 

Table II. Duration of bisphosphonate treatment in the 
patients. 

Duration of treatment (yrs) 

2 

3 

4 

5 

No. (%) 

254 0 00.0) 

187 (73.6) 

121 (47.6) 

33 (13.0) 

with her doctor within 2-4 weeks after the test. The 

BMD test result would be reviewed, and the decision to 

commence osteoporosis treatment would be made during 

the consult. This initial BMD result would be recorded in 

our data collection. For patients who were treated with 

the minimum 24 continuous months of bisphosphonates, 

the final BMD result would be within a period of three 

months before or after stopping treatment. This was 

to ensure that the final BMD result would be a fair 

reflection of the patient's actual bone density around 

the time of stopping bisphosphonate treatment. Patients 

who did not have an available BMD result around the 

time of stopping bisphosphonate treatment were not 

included in the analysis. Each patient's BMD result was 

reported at two anatomical sites, the left femur and the 

lumbar spine. We recorded the worst result from either 

of the two sites for each BMD test. A statistical mixed 

model was constructed in order to evaluate the effects of 

bisphosphonate treatment on BMD trend. The Bonferroni 

correction was applied for multiple comparisons and the 

variable age was adjusted in the model. 

RESULTS 

A total of 254 women were included for analysis. These 

women had been treated with bisphosphonates for a 

minimum of 24 continuous months during the period 

from 2004 to 2009. Their mean age was 63.3 ± 7.7 (range 

50-85) years. The majority were Chinese (94.0%), with 

Indians (2.8%), Malays (1.2%) and other races (2.0%) 

making up the minority. The distribution of initial 

starting BMD T -scores is shown in Table I. 

Table II 

bisphosphonate 

women. At the 

women had an 

shows the different periods of 

treatment within the cohort of 254 

end of four years of treatment, 124 

available BMD result; 121 of these 

women were prescribed with bisphosphonates for at 

least four years. The mean starting BMD result was 

-2.70. This increased to -2.56 and -2.27 after one and 

two years of treatment, respectively. After three years 

of treatment, the mean BMD decreased to -2.5, and 

after four years, it was -2.62 (Fig. 1). This represented 

a 5.2% improvement in BMD after one year of treatment 

and a 15.9% improvement after two years of treatment 
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Fig. I Longitudinal analysis of bone mineral densitometry trend 
over a period of four years. 

as compared to the baseline. After three and four years 

of treatment, the mean BMD result deteriorated to 7.4% 

and 2.9% above the baseline, respectively. The difference 

between each year's mean BMD result and the baseline 

BMD was statistically significant (p < 0.0005). The 

mean difference in each year's BMD result compared to 

the previous year was calculated from the mixed model 

and is not equivalent to the simple arithmetic difference 

between the mean BMD results. The mean difference 

between the baseline result and the first year was 0.26, 

followed by 0.10 between the first and second year, -0.05 

between the second and third year, and -0.01 between the 

third and fourth year. The differences were statistically 

significant for the first two years (p < 0.0005), but not 

for the subsequent two years. Increasing age was found 

to correlate with decreasing BMD scores, which was 

statistically significant (p < 0.0001). 

DISCUSSION 

Bisphosphonate treatment has been shown to be 

effective in a number of landmark clinical trials 

conducted in Western populations. BMD improvement 

of up to 6.2% over three years was reported in these 

studies, along with a corresponding reduction in 

fragility fracture risk.(4,5,7) Moreover, extensions of 

these trials have shown maintained or increased BMD 

results with continued bisphosphonate treatment for up 

to five years.(6,8) Bisphosphonates have thus been widely 

established as the first -line treatment for the management 

of postmenopausal osteoporosis. 

Our study aimed to identify the general BMD trend 

in a local population of Asian postmenopausal women. 

A PubMed search conducted at the time of writing this 

paper revealed only one study that documented BMD 

changes in a population of Chinese women who were 

being treated with bisphosphonates over a period of 

one year(9) Our results showed that treatment with 

bisphosphonates increased the study cohort's BMD 

score by up to 15.9% above the baseline after two years 

of treatment. The BMD score subsequently deteriorated 

to 2.9% above the baseline after four years of treatment, 

but the deterioration was not statistically significant. 

Our results are primarily in concordance with landmark 

clinical studies conducted in Western populations in 

that a marked improvement in BMD score was seen 

with bisphosphonate treatment. However, contrary to 

a continually improving BMD trend shown in these 

studies, our findings indicate that the BMD results of 

local women may deteriorate despite continued treatment 

with bisphosphonates. 

A review article by Lei et al" provided some 

insights into a potential difference in osteoporosis -related 

phenotypes between Asian and Caucasian women. These 

phenotypic differences may partially be the result of 

different genetic backgrounds, and included the pattern 

of bone loss and response to treatment. A separate review 

by Massart(") found clues suggesting that race plays a 

major role in determining clinical response to treatment 

of osteoporosis with vitamin D and oestrogens. These 

previously published papers lend support to our 

finding that the clinical response to treatment of post- 

menopausal osteoporosis with bisphosphonates may be 

different in Asian and Caucasian women. The effects 

of bisphosphonates on decreasing bone resorption may 

`wear out' much sooner in Asian women as compared to 

Caucasian women. 

Our study was a retrospective review of electronic 

data, and the lack of specific information on patients' 

compliance to medications may thus be a potential 

confounder. Nevertheless, the patients' continued visits 

to the hospital with regular electronic prescriptions of 

bisphosphonates may be considered a soft indication 

of their likely compliance with medications, as non- 

compliant patients would likely not have returned for 

regular follow-ups. In cases where bisphosphonate 

treatment was discontinued even though BMD results 

were not yet optimal, the specific reasons would not be 

apparent to us, although it may conceivably be due to 

side effects of the medication or financial reasons. 

In conclusion, our results suggest that Asian women 

may exhibit a different BMD response to bisphosphonate 

treatment compared to Caucasian women. Follow- 

up prospective studies may be useful in determining 

the medium -to -long-term response of BMD results to 

bisphosphonate treatment, which may impact the actual 

clinical practice in an Asian population. 
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