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ABSTRACT 

BACKGROUND 

Objective- A prospective study to evaluate the effects of Sodium Alendronate (an oral bisphosphonate) on Bone Mineral Density 

(BMD) in patients with carcinoma prostate treated with hormonal manipulation. 
 

MATERIALS AND METHODS  

We studied 40 patients of prostatic adenocarcinoma who underwent bilateral orchidectomy for androgen deprivation therapy. All 

patients underwent BMD measurement at Lumbar 1 – Lumbar 3 (L1 - L3) vertebrae using Quantitative Computerised Tomography 

(QCT). All patients were treated with Sodium Alendronate, (Tab. Osteophos). These were followed up at 6 months to assess the 

BMD. 
 

RESULTS  

The baseline average bone mineral density in the study population was 98.32 + 29.03 mg/mL with T score of -2.56 + 0.963. At 6 

months, percentage fall in average BMD at six months was 1.09% and was statistically not significant. (P value = 0.963).  

 

CONCLUSION  

Thus, our study showed that alendronic acid is effective in the prevention of loss of BMD in patients with carcinoma prostate. 
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BACKGROUND 

Prostate cancer is the most common cancer. Androgen 

Deprivation Therapy (ADT) in the form of bilateral 

orchiectomy is a common form of treatment in metastatic 

prostate cancer. Although effective, ADT is not free from side 

effects. Osteoporosis is an important complication of this 

therapy.1 This therapy leads to accelerated loss of bone 

mineral density. The loss of bone mineral density has been 

reported to be more than 5% per year in patients with 

carcinoma prostate after bilateral orchidectomy. So far there 

are only a few studies evaluating the role of bisphosphonates 

in prevention of loss of bone mineral density after bilateral 

orchidectomy. The present study was designed to evaluate 

the effect of Sodium Alendronate (an oral bisphosphonate), 

on bone mineral density in patients with carcinoma prostate 

treated with hormonal manipulation. 

 

MATERIALS AND METHODS 

We prospectively studied a total of 40 patients, who 

underwent bilateral orchidectomy for treatment of advanced 

carcinoma prostate. We included only those patients who 

were biopsy proven, osteopenic or osteoporotic based on  
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BMD at primary evaluation or at followup and who gave 

written informed consent. Exclusion criteria included 

patients exhibiting metastasis at L1-L3, Chronic renal failure, 

Metabolic bone disease, other malignancies of prostate, 

Contraindications of the Alendronate i.e. hypersensitivity, 

Acid peptic disease etc. and patients taking steroids. 

Patients underwent complete routine evaluation 

including history, general physical examination and routine 

investigations like haemogram, renal function tests, liver 

function tests, prostate specific antigen and any other specific 

investigations like bone scan if required. Relevant history, 

QCT was obtained before starting alendronate and at 6 

months of followup during treatment. 

 

Quantitative Computed Tomography (QCT) 

Vertebral mineral content was measured by a commercial CT 

scanner (GE, high speed QXI or light speed plus) at 160 mA 

and 120 KV using standard technique. T score and Z score 

were calculated. T score was calculated as Standard Deviation 

(SD) below the BMD of a young adult, aged 30 - 40 years and 

Z score as SD as compared to BMD of a person of same age 

and sex. 

Patients were advised to take tablet Osteophos 70 mg 

(Sodium Alendronate equivalent to Alendronic acid 70 mg, 

manufactured by Cipla) once a week. Patients were advised 

to take the tablet on a selected day of the week. Tablet was 

given in the morning empty stomach along with 200 mL of 

water and patients were advised to stay upright for at least 

30 mins. after intake of the tablet. Patients were also advised 

to wait for at least 30 minutes after tablet is taken for the first 

food or beverage. Patients were also advised to take calcium 
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500 mg and vitamin D3 250 IU, three times a day (as tablet 

Shelcal, manufactured by Elders Pharmaceuticals). Patients 

were encouraged to maintain their physical activity and avoid 

smoking and alcohol. 

Patients were followed up at 3 months and 6 months and 

were evaluated for adverse effects, particularly acid peptic 

disease along with its duration. A repeat QCT was obtained at 

6 months. 

Results of the BMD were presented as value in mg/mL at 

L1, L2 and L3 levels separately as well as the average of all 

the three. T score and Z score were calculated. Pre- and post-

drug BMD at L1-L3, average BMD, T and Z score was 

compared statistically. Absolute and percentage change at L1-

L3, and average BMD was calculated and so was the absolute 

change in T and Z score. Incidence of adverse effects was also 

recorded. Data was analysed using SPSS 10.0 computer 

software for windows. Power of the study was calculated 

using baseline mineral density of 119.2 + 34.9 mg/cc and 

expected fall of 13% over 6 months as per study of Dr. 

Mayank M Aggarwal using alpha power of 0.05 and beta value 

of 80% (study group vs. general population and continuous 

variable). 

 

RESULTS 

In this study, a total of 50 patients were enrolled. All patients 

underwent bilateral total orchidectomy for treatment of 

carcinoma prostate. Five patients were lost to follow up. Two 

patients died during followup, one because of cancer cachexia 

and the other due to disseminated tuberculosis. One patient 

was excluded from the study as he developed bilateral 

hydroureteronephrosis with obstructive uropathy with 

chronic renal failure due to the progression of the disease. 

One patient developed allergic rash with alendronate and so 

discontinued the treatment. Another patient completed 6 

months of followup when he was detected to have metastasis 

at lumbar vertebrae, so was excluded from analysis. Data 

from 40 patients were analysed. 
 

Patient Profile (n = 40) 

Age- mean age of our patients was 68.65 + 6.12 years. The 

range was between 60 - 80 years. Age distribution of the 

patients is shown in Table 1. 
  

Age Group  
(In Years) 

Number of  
Patients 

% of Patients 

< 60 4 10% 
61 - 70 20 50% 
71 - 80 16 40% 

Table 1. Frequency Distribution according to Age 
 

Time since castration– most of the included in the study 

were within 1 year of castration. Most of the patients’ mean 

time since castration was 11.90 + 15.75 months with a range 

of 1 - 60 months. The frequency distribution of time since 

surgical castration is shown in Table 2. 
 

Time Since Castration  
(In Months) 

Number of 
Patients 

% of 
Patients 

1 - 12 26 65% 
13 - 24 8 20% 
25 - 36 2 5% 
37 - 48 2 5% 
48 - 60 2 5% 

Table 2. Frequency Distribution according to Time Since 
Castration 

Baseline bone mineral density - Baseline bone mineral 

density in the study population was 98.32 + 29.03 mg/mL 

with T score of -2.56 + 0.963. 

 

Followup at 3 Months 

At 3 months of followup, none of the patients had recent 

onset bone pain or non-violent fracture. No significant drug 

related side effect was noticed except in one patient who had 

epigastric discomfort. This patient was found to have gall 

stone disease on further investigation, which was treated and 

symptoms subsided considerably after treatment. The change 

in the haematological and biochemical parameters was also 

recorded and none of these was found to be significant. The 

changes are shown in Table 3. 

 

Parameter 
At  

Baseline 
At 3  

Months 
Change 

P 
 value 

Haemoglobin  
(gm%) 

11.74 11.77 + 0.03 0.946 

TLC (per mL) 6975.00 7833.50 + 858.50 0.212 
Calcium (mg%) 9.30 9.16 - 0.14 0.427 

Inorg. Phosphate 
(mg%) 

4.07 4.07 - 0.005 0.974 

Alk. Phosphatase 
(K.A.U) 

7.15 8.10 + 0.95 0.075 

SGOT (IU) 12.40 16.10 + 3.70 0.259 
SGPT (IU) 11.75 16.95 + 5.20 0.165 

Table 3. Change in the Laboratory Parameters at 3 Months 
 

Followup at 6 Months 

At 6 months of followup, none of the patients had new onset 

bone pain or nonviolent fracture. No significant drug related 

side effect was noticed. 

 

BMD Changes at 6 Months 

Following changes in BMD were noticed at 6 months of 

followup. 

 

Changes in Average BMD 

The mean average BMD at baseline was 98.32 + 29.03 

mg/mL. It showed a fall of 0.14 mg/mL (1.09%) at 6 months. 

The fall in BMD at 6 months was statistically not significant (p 

value = 0.963). Overall, average BMD showed a rise in 13 and 

fall in 7 patients. Table 4 summarises the changes in the BMD 

at 6 months. 

 

Parameter 
At 

Baseline 

At 6 

Months 
Change 

% 

Change 

P  

value 

BMD at L1 

(mg/mL) 
101.38 100.46 -0.92 -1.66 0.747 

BMD at L2 

(mg/mL) 
96.74 96.68 -0.06 -0.09 0.986 

BMD at L3 

(mg/mL) 
97.13 98.37 +1.23 +1.34 0.774 

Average 

BMD 

(mg/mL) 

98.32 98.18 -0.14 -1.09 0.963 

T Score -2.56 -2.49 +0.07 - 0.516 

Z Score -0.20 -0.28 -0.08 - 0.694 

Table 4. Changes in BMD at 6 Months of Alendronate 

Treatment 
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Baseline Factors affecting % Change in Average BMD 

Table V: 

The % change in average BMD was calculated separately for 

men > 70 years and < than 70 years of age, for osteopenic and 

osteoporotic patients and for patients with castration 

duration less than and more than one year. The difference of 

changes in percentage average BMD with use of alendronate 

was probably significant in relation to time since castration 

and those who are one year post castration or more showed 

significant improvement as compared to men who are less 

than one year post castration who showed a fall even with 

use of alendronate. The change in % average BMD was not 

significantly different in relation to age and baseline BMD 

status. The results are shown in Table 5. 

Parameter Group Mean P value 
Age (In Years) > 70 -7.08 + 21.54 0.189 

 
< 70 +2.89 + 11.10 

 
Time Since 
Castration 

< 1 year -6.84 + 16.75 0.028 

 
> 1 year +9.58 + 9.00 

 
BMD Osteopenic -0.45 + 13.24 0.867 

 
Osteoporotic -1.72 + 19.71 

 
Table 5. % Changes in Average BMD with Alendronate 

Treatment in Relation to Baseline Parameters 
 

So, the difference of changes in percentage average BMD 

with use of alendronate was probably significant in relation 

to time since castration and those who are one year post 

castration or more showed significant improvement as 

compared to men who are less than one year post castration 

who showed a fall even with use of alendronate. The change 

in % average BMD was not significantly different in relation 

to age and baseline BMD status. The change in the 

haematological and biochemical parameters was also 

recorded at 6 months and none of these was found to be 

significant. The changes are shown in the Table 6. 

 

Parameter 
At 

Baseline 
At 6 

Months 
Change 

P  
value 

Haemoglobin 
(gm%) 

11.74 11.69 -0.05 0.923 

TLC (per mL) 6975.00 7810 +835 0.167 
Calcium (mg %) 9.30 9.18 -0.12 0.541 

Inorg. 
Phosphate  

(mg%) 
4.07 4.04 -0.03 0.837 

Al. phosphatase 
(K.A.U) 

7.15 7.75 +0.6 0.374 

SGOT (IU) 12.40 15.40 +3.00 0.481 
SGPT (IU) 11.75 13.90 +2.15 0.581 
Table 6. Laboratory Parameters at Baseline and at 6 

Months of Treatment 
 

DISCUSSION 

Androgen deprivation therapy has an important role in the 

treatment of carcinoma prostate. Surgical or medical 

castration is the gold standard of therapy in patients with 

metastatic carcinoma2,3 and may be required in a number of 

patients who are initially treated with radical surgery or 

radiotherapy.4,5,6 Most patients in our study underwent 

bilateral orchidectomy for either metastatic or locally 

advanced prostate cancer. 

ADT can have significant side effects in the form of 

impotence,7,8,9 hot flashes,10 anaemia,11,12 loss of muscle mass, 

loss of libido and loss of bone mass.13-16 These are primarily 

because of lowering in the levels of serum testosterone. 

Osteopenia or osteoporosis develops progressively13 in a 

number of patients and can be a cause of significant 

mortality,17 primarily because of incidence of hip fractures. In 

an Indian study, Mayank et al18 reported 12% and 18% bone 

loss at 6 and 12 months respectively after orchidectomy. 

In our study, patients with normal bone mineral density 

were excluded. The incidence of osteopenic and osteoporotic 

patients was equal in our study, 50% each. Baseline bone 

mineral density in our study population as measured by QCT 

was 98.32 + 29.03 mg/mL, which is only slightly more than 

that reported by Smith et al19 (97.60 mg/mL). 

BMD is the gold standard of evaluation for these patients 

and can be measured with either QCT or DEXA. QCT is more 

sensitive than DEXA to detect changes in bone mineral 

density, particularly in old age because of effects of spinal 

osteoarthritis. It can measure the changes in BMD at 

trabecular bone separately, which has a higher turnover 

rate20,21,22 and so is affected earlier. In our study, we 

measured BMD using QCT at L1-L3 vertebrae. 

Various bisphosphonates have been used to manage 

osteoporosis in patients of carcinoma prostate. Pamidronate 

along with calcium and vitamin D has been used by Smith             

et al19 in patients who were treated with LHRH agonists. The 

authors reported a 2% fall in average lumbar spine BMD at 1 

year as compared to the control group, which showed an 

8.5% fall at one year. 

Zoledronic acid23 has been used in patients with non-

metastatic carcinoma prostate treated with maximal 

androgen blockage or LHRH agonists. The authors reported 

increase of average spinal BMD by 5.60% at one year as 

measured by DEXA in contrast to the control group, which 

showed a fall of 2.2%. 

Alendronate has not been studied in carcinoma prostate 

patients treated with androgen deprivation therapy. It has 

largely been studied in postmenopausal women and found to 

be effective in this population. Orwoll et al24 studied the role 

of alendronate in the treatment of primary osteoporosis in 

men. The authors reported 4% increase in average lumbar 

spine BMD using QCT at 6 months and 8% increase at 2 years. 

The lower response observed in our study may be attributed 

to the high rate of bone loss (about 5% - 10% per year) in 

post castration patients as compared to the age related bone 

loss, which is about 5% - 10% per decade. This is further 

supported by the fact that in more than one year post 

castration group there was a rise of 9.58% in average lumbar 

spine BMD as compared to a fall of 6.84% in patients who 

were less than one year post castration. This is because of 

higher rate of bone loss in immediate post castration period. 

We found that alendronate is effective in the prevention 

of loss of bone mass in patients with carcinoma prostate 

treated with androgen deprivation therapy. At 6 months, the 

average BMD at lumbar spine decreased by 1.09% in treated 

population, which is not statistically significant. This fall of 

average BMD at lumbar vertebra by 1.09% at 6 months is 

much lower as compared to 12% fall in a similar population 

of untreated patients at the same site at 6 months as reported 

by Mayank et al.18 
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The incidence of side effects with once weekly 

alendronate is low and gastrointestinal side effects are 

comparable with that of placebo.25 In our study one patient 

complained of upper gastrointestinal discomfort, which on 

subsequent evaluation was found to be due to gall stone 

disease. It improved significantly following cholecystectomy. 

We did not find any significant change in haemoglobin, total 

leucocyte counts, liver enzymes, calcium and inorganic 

phosphate. 

 

CONCLUSION  

Thus, our study showed that alendronic acid, used as sodium 

alendronate 70 mg, once a week is effective in the prevention 

of loss of bone mineral density in patients with carcinoma 

prostate. Alendronate is safe and is well tolerated in our 

study population. Long term followup studies with a larger 

group of patients are required to further document its role in 

the management of osteoporosis in patients undergoing 

hormone deprivation therapy for carcinoma prostate as well 

as to establish their role in reduction of fracture risk at spinal 

and non-spinal sites. 
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