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Abstract

Background: Osteoporosis is “a systemic metabolic bone disease characterized by low bone mass and
micro architectural deterioration with a consequent increase in bone fragility with susceptibility to
fracture. Multiple drug therapy with Alendronate, Calcium & plain vitamin D or alfacalcidol has been
established to treat osteoporosis. In any patient with healthy liver and kidneys, plain vitamin D is
expected to be as good as more active form of vitamin D. This study was conducted to compare the
efficacy, safety and cost effectiveness between alfacalcidol and plain vitamin D in addition to Calcium
and Alendronate in the management of osteoporosis.

Methods: The Randomized Controlled Trial was conducted in B.P. Koirala Institute of Health Sciences,
a tertiary care hospital in Eastern Nepal, over a period of twelve months from January 2013 to December
2014. Patient in group A were given Alfacalcidol, and group B were given plain Vitamin D.

Results: Most of the patients were from the age group 60-69 yrs of age; mean age 65.54 + 7.49. The
BMD and T score were recorded at baseline and after treatment. The BMD measured 0.62853+.060241
at baseline and 0.67910 + 0.059040 after treatment and T score measured -3.204 +0.5455 at baseline and
-2.698 + 0.5772 after treatment. There is no statistical significance between the parameters (BMD and T
score) of the two groups.

Conclusion: For the first time in Nepal we have shown that the therapy with alfacalcidol and plain
vitamin D when used with alendronate and calcium, have similar efficacy and safety, though the cost of
the treatment with alfacalcidol was much higher than that of the plain vitamin D group.

Keywords: Alfacalcidol, BMD, efficacy, osteoporosis, T-score, vitamin D

Introduction

Osteoporosis is “a systemic metabolic bone disease characterized by low bone mass and micro
architectural deterioration with a consequent increase in bone fragility with susceptibility to
fracture. Primary osteoporosis is defined as osteoporosis that occurs in an individual who has
no endocrinopathy or other disease state that would account for the changes in bone mass. A
study done in 1997 projected that 1.2 million women in the UK have osteoporosis, 7.8 million
in US. Up to 40% of women and 13% of men will have an osteoporotic fracture in their
lifetime. With an aging world population osteoporotic fracture is expected to become an
epidemic, rising from1.66 million in 1990 to 6.26 million by 2050. ™ Skeletal bone mass is
represented by bone mineral density, (BMD), approximations. Dual-energy X-ray
absorptiometry (DEXA) is the gold standard for quantifying BMD, because it is easily
performed and is the most extensively validated test against fracture outcomes. DEXA scans
allow osteoporosis to be diagnosed prior to fracture. In 1994, the World Health Organization,
WHO, advocated the use of T scores to provide quantitative diagnostic criteria for
osteoporosis. T scores represent the number of standard deviations (SD) away from the
estimated peak bone mass for a normal young adult. Z scores represent a comparison between,
the patient of focus, and a cohort of patients matched for age, weight and ethnicity. The WHO
classification based on DEXA apply to Caucasian females. There is not enough data to
translate BMD results into fracture risk for men or nonwhite women. Advanced osteoporosis
can be diagnosed by plain film radiographic findings of vertebral compression fractures,
vertebral height loss and thoracic kyphosis. Most osteoporatic fractures occur at T7 -T8 and
T12-L1 [
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A number of drugs have been used to slow down the progress
of osteoporosis and, most importantly, to reduce the risk of
both vertebral and all nonvertebral fractures, including those
of the hip. Plain vitamin D and calcium supplementation have
been shown to reduce the incidence of nonvertebral fractures.
[l The bisphosphonates are a new class of compounds that act
by selectively inhibiting osteoclast function, and thus bone
resorption, during the remodelling cycle of bone turnover.
Although the precise mechanism of action has not been
defined, the net effect of these compounds appears to be a
reversal of the remodelling deficit in patients with
osteoporosis, such that bone remodelling leads to gradual
increments in bone mass, which are easily detectable by
skeletal BMD measurements at either the lumbar spine or the
femoral neck. It is now well established that taking
bisphosphonates leads to consistent increases in axial BMD,
irrespective of the severity of the underlying osteoporaosis. It
is established that the treatment of osteoporosis increases the
bone mineral density and reduces the risk of fractures. In the
previous study conducted in the Department of Orthopaedics,
BPKIHS, the cut off BMD at which patients tended to sustain
fragility fracture is T-score -3.25 (unpublished). ™ It is not
known exactly when the bone mineral density increases to
astatistically significant value after administration of
antiosteoporotic treatment. Multiple drug therapy with
Alendronate, Calcium & plain vitamin D or alfacalcidol has
been established to treat osteoporosis. In any patient with
healthy liver and kidneys, plain vitamin D is expected to be as
good as more active form of vitamin D. This study was
conducted to compare the efficacy safety and cost
effectiveness between alfacalcidol and plain vitamin D in
addition to Calcium and Alendronate in the management of
osteoporosis.

Materials and Methods

Setting

The study was conducted in the Department of Orthopaedics,
B.P. Koirala

Institute of Health Sciences (BPKIHS), a tertiary care hospital
in Eastern Nepal, over a period of twelve months from
January 2013 to December 2013. Ethical clearance was
obtained from Institutional Ethical Review Board (IERB)

Inclusion Criteria

e Established postmenopausal or male osteoporosis above
50 years

e  Bone Mineral Density T-score < 2.5

e  All persons giving informed written consent for the trial.

Exclusion Criteria

e Secondary osteoporosis

e All person having age < 50 years

e Patients already undergoing antiosteoporotic treatment

e All person not giving written consent to participate in the
trial

Sample Size: 80 patients (40 in each group)

Intervention

DEXA scan was done on volunteers of age above or equal to
50 years. If there T score was -2.5 or less and meeting other
inclusion criteria was considered eligible for the study. They

were randomized into two groups according to Excel Random
number generation technique.

Group A: Patient receiving Alendronate +Calcium +
Alfacalcidol

Group B: Patient receiving Alendronate+ Calcium+ Plain
vitamin D

A through history was taken for every eligible patient
followed by general systemic examination and local
examination. The details of parameters were recorded
according to pro forma. Baseline Dual energy x-ray
absorptiometry (DEXA) scan of lumbar spine was done to
determine severity of osteoporosis in terms of BMD and T
score. Treatment was started as per following regime group
wise

Group A (Alfacalcidol group)
Tab. Alendronate 70 mg PO weekly + Tab. Calcium 500 mg
PO TDS + Tab. Alfacalcidol 1 mcg daily for one year.

Group B (Plain vitamin D group)
Tab Alendronate 70 mg PO weekly + Calcium 500mg PO
TDS + Plain vitamin D 60,000 1U PO weekly for one year.

Follow Up

Follow up at 3 month and 6 month was done to check
compliance and adverse drug reaction. Follow up at 12
month, DEXA scan of lumbar spine was done to determine
effect of treatment on the BMD status and T score.

Parameters / variables to be studied

e BMD and T score of lumbar spine before and after
supplementation of Antiosteoporotic treatment.

e  Drug compliance and

e  Adverse effect (if any)

Statistical Analysis

The data was collected in Microsoft EXCEL 2013. Data
analysis was done using SPSS 11.5 for Windows (SPSS Inc.,
Chicago, lllinois) software. Success of randomization was
checked by significance of other (nonoutcome) variables
between the two groups. Means were compared between the
two groups, with 95% confidence intervals (Cl) being
considered as statistically significant differences. The
unpaired independent t test and paired t-test were used to
compare outcome measures with parametric means. The chi-
squared test was used to compare non-parametric means. The
level of significance was set at p<0.05. The results were
compared with the other studies in the literature.

Ethical clearance: was obtained from the Institutional
Ethical Review Board.

Results

A total of 248 patients underwent DEXA Scan in the
Department of Orthopaedics from January 2013 to December
2013. Out of these 112 patients were diagnosed with
osteoporosis. Eighty patients with osteoporosis who satisfied
the inclusion criteria were included in the study. 40 patients
were randomized into Group A in which they were treated
with alfacalcidol along with alendronate and calcium and 40
in Group B who were treated with plain vitamin D along with
alendronate and calcium

~ 1143~



International Journal of Orthopaedics Sciences

CONSORT CHART

ENROLLMENT | | Assessed for eligibility, n=112
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Not meeting inclusion criteria=18
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b
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ALLOCATION
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FOLLOW UP
Lost to follow up, n=0 Lost to follow up, n=0
Dizcontinued intervention, n=0 Dizcontinued intervention, n=0
ANALYSIS l
¥
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Most of the patients were from the age group 60 — 69 yrs of
age; mean age 65.54 + 7.49. The numbers of male and female
were comparable. Baseline weights, weight after treatment,
height baseline and after treatment, Body mass index were Female
also measured. 44%

60 Male

56%
50

40

30

20

Fig 2: Percentage of patients according to the Gender distribution

10

38 Out of the 80 persons studied 56% were male and 44% were
0 female. There were 18.8% in the 50 — 59 yr age group, 50% in
5059 60-69 70-79 80-89 60 — 69 yr age group, 27.5% in the 70 — 79 yr age group and

Age groups in years

3.8% in the 80 — 89 yr age group.The general characteristics
of the 80 patients are elaborated below in Tablel.

Fig 1: Percentage of patients according to the Age groups

Table 1: Socio demographic characteristics of study population

Characteristics Categories No of Patients | Percentage
50 - 59 15 18.8
Age groups in years 60-69 40 0.0
70-79 22 275
80-89 3 3.8
Mean age (in years) £ SD
(Min — Max) 65.54 + 7.49 (52 — 86)
Gender Male 45 56.3
Female 35 43.8
Baseline Mean weight (in kg) + SD (Min — Max) 50.94 + 8.23 (35 — 75)
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+
AL12 monzﬁiw?%qugn kg) + SD 50.55 + 7.27 (35 — 80)
Baseline Mean height (in cm) £ SD (Min — Max) 146.68 + 8.22 (130 — 164)
At 12 month Mean height in cm + SD (Min — Max) 146.58 + 8.14 (130 — 164)
<18.0 1
Baseline 18.0-24.9 36
Body Mass Index 25.0 -29.9 18
>30 5
Baseline Mean BMI + SD 23.76 £ 3.20
<18.0 2
At 12 month 18.0-24.9 35
Body Mass Index 25.0 -29.9 18
>30 5
At 12 month
Mean BMI + SD(Min — Max) 23.61£3.21 (17.31-31.12)
Total 80 | 100.0

Table 2: Menopausal profile of women

Menopausal history Categories No of Patients
Age of Menopausal in years <45 14
>45 21
Mean age of Menopausal in years + SD (Min — Max) 45.23+2.91 (41 - 50)
<10 2
Duration of menopause 10-20 12
>20 21
Mean duration of menopause in years + SD (Min — Max) | 22.09 + 7.35 (5 — 40)
Total 35
Menopause plays an important role in the development of of menopause in years was 22.09+7.35 years. Table 2 gives
osteoporosis; hence it could not be overlooked. All the details of the menopausal history of women with
females in the study were postmenopausal. The mean duration 0steoporosis.

Table 3: Baseline and 12month BMD and T score in Menopausal women

Characteristics N Mean Std. Deviation
<10 2 0.617 0.082024
Baseline BMD 10-20 9 0.63378 0.048759
>20 24 0.60604 0.062269
<10 2 -3.15 0.9192
Baseline T score 10-20 9 -2.989 0.3551
>20 24 -3.408 0.4699
<10 2 0.6775 0.061518
12 Month BMD 10-20 9 0.67078 0.061308
>20 24 0.65558 0.05465
<10 2 -2.6 0.7071
12 month _T _score 10-20 9 -2.667 0.5788
>20 24 -2.963 0.3621
The change in mean Baseline BMD was noted in menopausal Table 4: Osteoporosis Measurement of Study population
women with period of menopause < 10 yrs with mean at Reading _
baseline being 0.617+ 0.082024 and mean at 12 months being time Measurement Mean+SD | Min - Max
0.6775 + 0.061518, as for women of menopause duration 10 — 0.62853+
20 yrs mean at baseline being 0.63378 + 0.048759 and mean ) BMD 0.060241 0.514 - 0.757
at 12 months being 0.67078 + 0.061308, and for menopause Baseline 3204 %
of > 20 yrs duration the mean at baseline was 0.60604 + T Score 0.5455 48--25
0.062269 and the mean at 12 months was 0.65558 + 0.05465. After BMD 0.67910 + 0.059040(0.569 - 0.798
For the T score in menopausal women of duration < 10 yrs of treatment T Score -2.698+0.5772 | -4.4--16
menopause the mean at baseline was -3.15 + 0.9192 and the
mean at 12 months was -2.6+ 0.7071, as for women of The BMD and T score were recorded at baseline and after
menopause duration 10 — 20 yrs the mean at baseline was - treatment. The BMD measured 0.62853+.060241 at baseline
2.989 + 0.3551 and mean at 12 months was -2.667 + 0.5788, and 0.67910 + 0.059040 after treatment and T score measured
as for women with a duration of > 20 yrs of menopause the -3.204 +0.5455 at baseline and -2.698 + 0.5772 after
mean at baseline was -3.408 + 0.4699 and the mean at 12 treatment.

months was -2.963 + 0.3621.
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Table 5: Socio demographic characteristics of osteoporotic patients treated by the two groups: alfacalcidol and plain vitamin D

Treatment group
Socio demographic characteristics Categories Alfacalcidol Plain vitamin D | P Value Remarks
Group Group
50 - 59 7 8
Age groups in years 60-69 18 22 - -
70-79 13 9
80 -89 2 1
Mean age in years + SD 64.33+7.34 65.75 £7.71 0.801 Not Significant
Gender Male 23 22 0.822 Not Significant
Female 17 18 '
Baseline Mean Height (iin cm) + SD (Min — Max) 145,53 £7.93 147.83 + 8.46 0.213 Not Significant
At 12 Month Mean Height (iin cm) = SD (Min — Max) 145.48+ 7.94 147.68 + 8.30 0.229 Not Significant
Baseline Mean Weight (in Kg) + SD (Min — Max) 49.83 £6.10 52.05 £ 8.52 0.184 Not Significant
At 12 Month Weight (in Kg) £ SD (Min — Max) 49.53 +5.92 51.58 +8.36 0.210 Not Significant
Baseline Mean BMI £ SD 23.72 £3.01 23.80 +3.42 0.918 Not Significant
At 12 Month Mean BMI £ SD (Min — Max) 23.60 +3.01 23.63 +3.43 0.968 Not Significant

There were no significant statistical differences in the
patient’s background data with regard to age, gender, and

Mean age in years (p = 0.801), Gender (p = 0.822), Baseline
BMI (p = 0.918) and after treatment BMI (p = 0.968) as even

baseline and after treatment height, weight and BMI in Table 5.
(Table 5).
25
22
20 18
15 13
10 3 9
7
5 -
2
1
o |
50-59 60—-69 70-79 ‘ 80—89
Age groups in years
m Alfacalcidol Group Plain vitamin D Group

Fig 3: Group wise Age Distribution

Table 6: Socio demographic characteristics of Post - menopausal osteoporotic patients

Socio demographic Treatment group
characteristics Alfacalcidol Group | Plain vitamin D Group P Value Remarks
Menopausal age 44.24 +2.41 46.17 £ 3.09 0.048 Significant
No of menopausal year 22.53+7.98 21.67 +6.91 0.734 | Not Significant

Women of menopausal age were significant to having osteoporosis with p = 0.048

Table 7: BMD and T score at Baseline and after treatment in the two groups (patients taking alfacalcidol and plain vitamin D)

S TREATMENT
Reading time Alfacalcidol group | Plain vitamin D group P Value Remarks

0.61715+ 0.63990+ -
Baseline BMD 0.058602 0.060427 0.091 | Not Significant

-3.275+ -3.133+ -
T Score 05246 05631 0.245 Not Significant

0.67425+ 0.68395x -
BMD 0.061937 0.056360 0.466 | Not Significant

At 12 month > 673+

T Score -2.722+0.6095 0 .5496_ 0.701 | Not Significant

There is no statistical significance between the parameters (BMD and T score) of the two groups.
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Table 8: The baseline means of the BMD and T score of the total sample are as follows

Baseline Mean %

0.62853 8.05%

Mean diff.
BMD 0.050575
T SCORE 0.5063

-3.204 15%

The change in % of BMD after treatment was 8.05% whereas change in T score after treatment was 15%

Table 9: The baseline means of the BMD and T score of the two groups (Alfacalcidol and Plain vitamin D) are as follows:

Measurement Mean diff. Baseline mean % P value Remarks
Alfacalcidol 0.057100 0.61715 9.3% L
BMD Plain vitamin D 0.044050 0.63990 6% | 08997 Not Significant
Alfacalcidol 0.5525 3.275 16.9% -
T-SCORE Plain vitamin D 0.4600 3133 a7 | 0787 Not significant

The change in BMD and T score was statistically
insignificance when compared after treatment to the baseline
measures in both the groups (Alfacalcidol and Plain vitamin
D).

The BMD in the patients treated with alfacalcidol and plain
vitamin D had mean difference 0.057100 and 0.044050 with
baseline mean 0.61715 and 0.63990 with a change of 9.3%
and 6.9% respectively. Likewise, the T score in the patients
treated with alfacalcidol and plain vitamin D had mean
difference of 0.5525 and 0.4600 with baseline mean -
3.275and -3.133 with a change of 16.9% and 14.7%.

Discussion

The results of the present study show that both the treatment
modalities are beneficial, none being superior to the other.
Alfacalcidol and plain vitamin D treatments similarly
improved the BMD and the T score of the osteoporotic
patients equally in both the groups.

There was no significant difference between final and
baseline BMD (p value

0.6997) in plain vitamin D group. It can be compared with the
study conducted by Aloia et al who studied the effect of
vitamin D3 supplementation in calcium-replete, African
American postmenopausal women and concluded that there
was no observed effect of vitamin D3 supplementation on
bone loss or bone turnover markers in calcium-replete African
American postmenopausal women. [Pl

In the present study mean change in BMD was 6.9%, whereas
the mean change in T score was 14.7%. Marcus et al
conducted a study in which French women were treated with
calcium and plain vitamin D (800 IU/day) and placebo. The
study subjects who received calcium and plain vitamin D had
significant reductions in hip and non-vertebral fractures and
significantly increased femoral neck (1.1%) and trochanter
(5.4%) BMD at 18 months compared with placebo. Those
women who received calcium and plain vitamin D had
increased total body BMD (1.1% above placebo) and slight
increases in lumbar spine (0.6%) and femoral neck (0.3%)
BMD. [l

The higher change in BMD in our study may be due to
concomitant use of Alendronate along with calcium and plain
vitamin D. The mean change in BMD in our study was 6.9%
in plain vitamin D group. Adams JS et al. in a period of 2
years concluded that plain vitamin D repletion was associated
with 4-5% increase in BMD in lumbar spine annually. [']

The greater changes in BMD in the present study could be
due to adjunct use of plain vitamin D with calcium and
Alendronate. The present study demonstrated increase in
BMD and T score in both treatment groups. The gain in BMD
and T score increased consistently. These findings confirm
the discussed stimulating effect of alfacalcidol on osteoblasts,

uncoupled from the inhibition of osteoclasts by Alendronate.
Current preclinical and clinical data suggest that, in vitamin D
replete patients, as for patients with impaired renal function,
therapeutic effects on bone, muscle or other target organs may
have better chances to be achieved using D-hormone
analogues compared to plain vitamin D due to the bypass of
the renal feedback down regulatory system.[%1% Based on
these data this study was conducted to check the superiority of
the combination of the two pharmacological combinations:
Alendronate + Alfacalcidol + Calcium in comparison to
Alendronate + plain vitamin D + Calcium. The result of this
study does not reflect any profound differences in the efficacy
and safety of the two treatment modalities, which can be due
to the limited duration of the study period.

In this study there was no statistical significant difference
between the final and baseline BMD (p-value 0.6997) in the
two groups, alfacalcidol and plain vitamin D, though the
percentage change in BMD in alfacalcidol group is 9.3% and
plain vitamin D group is 6.9%. This increase in BMDs
suggests gain in compact bone. On the contrary the study
conducted by Rus B et al. found that calcium treated group
has a tendency towards slower loss of compact bone as
compared with the placebo group. I In the present study the
mean percentage change in BMD in alfacalcidol and plain
vitamin D was 9.3 and 6.9 respectively. Bell NH et al in his
study administered 500 mg of elemental calcium, 500 IU of
plain vitamin D and 10 mg of alendronate daily for 2 years.
He found the mean change in BMD for lumbar spine to be
6.5%+0.7%. 12 The difference may be due to the change in
dose as in our study, plain plain vitamin D being 60,000 U
weekly and calcium 1500mg daily for a time period of 1 year
only rather than 2 year in their study. Miller PD et al. in their
study administered 70 mg alendronate once a week. The mean
relative change in BMD at 12 months was 5.8% in lumbar
spine. 23

In this study the mean change in BMD was 9.3% in the
alfacalcidol group and 6.9% in the plain vitamin D group.
This was more than expected but this could be the
concomitant use of alendronate, calcium and plain vitamin D.
Ringe JD et al. compared the effect of 1 mcg of alfacalcidol
and 10 mg of alendronate daily. At the end of 3 years the
mean increase in lumbar spine BMD was 3.5% in alfacalcidol
treated group and 11.5% in alendronate treated group. !

In this study the mean change in BMD was 9.3% in the
alfacalcidol group and 6.9% in the plain vitamin D group.
This was more than expected from plain vitamin D treated
group but less than alfacalcidol treated group. This could be
because the duration of this study is not comparable.

In this study the mean percentage change in BMD was 8.05%.
The alfacalcidol group had mean percentage change in BMD
of 9.3% and the vitamin D group had a mean percentage
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change in BMD of 6.9%. The mean percentage change in T-
score was 15%. The alfacalcidol group had mean percentage
change in T-score of 16.9% and the plain vitamin D group
had a mean percentage change in T-score of 14.7%. The data
above shows increase in BMD and T score after giving
calcium, plain vitamin D and alendronate for 1 year. So this
study shows similar results to studies done previously by
others as stated above. [12 13 14

In the present study the change in mean weight was - 0.39 +
0.96, the change in mean height was - 0.1 + 0.08 and the
change in mean BMI was - 0.15 + 0.01. As stated by Reid IR
in his study body weight had positive effect on BMD and
body weight predicts BMD better than BMI. 151 Morin S et al.
stated low body weight and BMI predicts osteoporosis. [16]
Asomaning K et al. stated “the change in risk associated with
one unit change in BMI (approximately 5-8 pounds) is of
greater magnitude than most of the other modifiable risk
factors”. (7]

In this study mean body weight and mean BMI decreased but
the mean BMD increased. This could be because of the
antiosteoporotic treatment provided to them. When comparing
the two groups the change in mean height was - 0.05 + 0.01 in
the group taking alfacalcidol whereas in the group taking
plain vitamin D, the change in mean height was — 0.15 + 0
.16, which was statistically insignificant. The data was
insignificant in relation to change in the mean weight between
alfacalcidol and plain vitamin — 0.3 + 0.18 and — 0.47 + 0 .16
respectively.

The most important factor looked for in female patients with
osteoporosis in the present study was the duration since
menopause. The mean duration of menopause was 22.09 +
7.35 years. Studies have shown that the rate of bone loss after
menopause for following 10 years is about 3% which
gradually tails of and by the age of 75 years it is about 0.5%
per year. 12 Hughes et al. found, in women who had
menopause of < 5 years had rapid bone loss from spine and
they were not affected by calcium intake. But in women who
had menopause of > 6 years, calcium prevented bone loss as
compared to placebo (-0.38% + 0.82 SD Vs -2.85% + 0.77
SD). 48

In the present study increase in BMD was noted and the
minimum duration of menopause in this population was 5
years but the BMD gain could not be solely contributed to
calcium intake. This could be because along with calcium,
vitamin D and alendronate were used.

The mean baseline BMDs were noted different in women
with varying periods of menopause. In the group with
menopause of less than 10 years duration, the mean at
baseline was 0.617+ 0.082024 and at 12 months was 0.6775 +
0.061518. In the group with menopause of 10 to 20 years
duration the mean at baseline was 0.63378 + 0.048759 and
0.67078 + 0.061308 at 12 months. Similarly in the group with
menopause of > 20 years duration, the mean at baseline was
0.60604 + 0.062269 and at 12 months was 0.65558 +
0.05465.

In the patients in whom alfacalcidol was administered, the
cost of the treatment was NRs. 30,000 per year and in the
other group in which plain vitamin D was used, the cost of the
treatment was NRs. 8,400 per year.

Our study of 12 months duration did not show any adverse
reactions in any of the groups. We are not in a position to
comment on the adverse effects of longer duration studies.
The present study has few limitations. Blinding was not
performed to design the present study to reflect better actual
clinical practice. We had a time constrains to find differences

in fall and fracture rates as well as the adverse reactions of the
two treatment modalities. The population under study was
heterogeneous consisting of both males and females of a wide
age distribution (50-86 years). Confounders like presence of
other diseases and smoking were prevalent in the study
population, which were not studied due to time constrains and
might have influenced the outcome. The role of calcium, plain
vitamin D and alfacalcidol is well established in prevention
and treatment of osteoporosis. Studies have shown different
results with their use of these drugs either alone or in
combination.

This study cannot comment on the benefit derived from any
single drug used. Bone metabolism is an ongoing process, so
a longer period of study is required to establish the beneficial
effect of our intervention.

To conclude: The use of alfacalcidol and plain vitamin D in
the treatment of osteoporosis is well established. This study
was conducted to compare the efficacy of the two treatment
modalities. We found that after treatment for 12 month, both
the modalities have similar efficacy, when tried on a sample
of 80 patients with osteoporosis. The measures used to assess
the efficacy of the two modalities were BMD and T score.
The study was time constrained due to which the side effects
of the two modalities could not be established. Changes in the
means in the height, weight and BMI were noted but were not
statistically significant. Due to small sample size statistical
significance was not proven for any group though the
increasing changes in the means were noted compared to the
baseline for the alfacalcidol group. The duration of
menopause was a significant factor determining the severity
of osteoporosis in female patients. For the first time in Nepal
we have shown that the therapy with alfacalcidol and plain
vitamin D when used with alendronate and calcium, have
similar efficacy and safety, though the cost of the treatment
with alfacalcidol was much higher than that of the plain
vitamin D group.

However, more long term, high-quality comparative studies
including more patients are needed to confirm the findings of
this study in the management of osteoporotic patients and to
assess the adverse reactions and also to note the increase in
bone mass, strength and fall and fracture rates in the two
treatment modalities.
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