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Is Weekly Supplementation of Vitamin D Favorable for Treatment of
Osteoporosis in Postmenopausal Women?

Mehmet Siikrii BUDAK!, Sedat AKGOL?, Sahin ONEN?, Selami ERDEM?, Serkan KAHYAOGLU*

Mine KANAT PEKTAS®

Swrnak, Turkey

OBJECTIVE: The present study aims to determine whether once weekly supplementation of vitamin D
and alendronate is efficient and safe for treatment of postmenopausal osteoporosis.

STUDY DESIGN: Group | (42 women with postmenopausal osteoporosis) received daily supplementa-
tion of calcium (1000 mg) and vitamin D (880 1U) while group Il (42 women with postmenopausal os-
teoporosis) had weekly supplementation of vitamin D (2800 IU) along with weekly treatment of alen-

dronate (70 mg).

RESULTS: Group | had significantly lower lumbar spine T-scores before and after treatment. Post-treat-
ment lumbar spine T-scores and femur neck T-scores were significantly higher with respect to pre-treat-
ment scores in both study groups. The alterations in lumbar spine and femur neck T-scores were sta-

tistically similar in both group I and group Il

CONCLUSION: Once weekly administration of vitamin D and alendronate is an effective and safe op-
tion of treatment for women who cannot take calcium supplements for postmenopausal osteoporosis.
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Introduction

Osteoporosis is a disease affecting many millions of peo-
ple around the world. It is characterized by low bone mass and
micro-architectural deterioration of bone tissue, leading to
bone fragility and a consequent increase in risk of fracture.!

A number of studies of Vitamin D and calcium supple-
mentation, alone or combination, have shown positive influ-
ence on femoral bone mineral density, thus decreasing the risk
of osteoporotic fracture later in life. Calcium supplementation,
aiming at a total calcium intake of at least 1500 mg/day, has a
partial protective effect on postmenopausal bone loss, this ef-
fect being documented mainly in women more than 5 years
after menopause. It is now widely accepted that prescribing
appropriate calcium and vitamin D intake is an important clin-
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ical strategy, whether or not other medications are also rec-
ommended.!?

It is now possible to measure bone mass with highly pre-
cise, safe and noninvasive technology. Dual energy X-ray ab-
sorptiometry (DXA) can detect bone loss well before it be-
comes evident by conventional X-rays or by fracture. Because
measurement of bone density is the single most important pre-
dictor of fracture risk, it is a critically important to perform it
on the population at risk, which includes women who have de-
finable risk factors for osteoporosis, such as menopause, as
well as those with a family history of osteoporosis, life-long
low calcium intake, smoking, extreme thinness, anorexia, cer-
tain diseases and medications.®!° The prevention of bone loss
associated with menopause and aging and maintenance of
bone mineral content by means of calcium and vitamin D sup-
plementation provide important opportunities for the preven-
tion of osteoporosis and fractures.!-!?

The present study aims to determine whether once weekly
supplementation of vitamin D and alendronate is efficient and
safe for the prevention of postmenopausal osteoporosis and
whether it can be used to replace daily supplementation of cal-
cium and vitamin D along with once weekly administration of
alendronate.

Material and Method

The present study was approved by the Institutional



Review Board and Ethical Committee of Bakirkoy Dr. Sadi
Konuk Education and Research Hospital where the study was
undertaken.

This study was designed as a randomized study which
aims to determine whether once weekly supplementation of
vitamin D and alendronate is efficient and safe for the preven-
tion of postmenopausal osteoporosis and whether it can be
used to replace daily supplementation of calcium and vitamin
D along with once weekly administration of alendronate. Due
to ethical considerations, neither a control group nor a placebo
group was constituted.

Subjects

A total of 84 Turkish women (age range: 45-75 years) who
were diagnosed with postmenopausal osteoporosis were in-
cluded in the present study. Written informed consent was ob-
tained from each participant.

Women were excluded if their spine bone mineral density
was more than two standard deviations or below the normal
peak bone mineral density or if they had a history of nontrau-
matic spine or hip fracture. Women with disorders of bone
mineral metabolism were also excluded, as well as those with
recent (within one year of study entry) major gastrointestinal
disease such as peptic ulcer, esophageal disease, and mala-
sorption. Other exclusion criteria were previous treatment
with bisphosphonates or fluoride (>1 mg/day) or treatment
within 12 months of enrolment with estrogen, progestin, cal-
citonin, glucocorticoids, anticonvulsant agents, phosphate-
binding antacids, or excessive vitamin A or vitamin B.

The women who regularly used (>four times per week)
any treatment that might cause gastrointestinal irritation (such
as aspirin), women who smoked more than 20 cigarettes per
day, or drank three or more alcoholic beverages per day were
also excluded.

Treatment

The participants were randomly assigned into two groups.
Group [(n=42) received daily supplementation of calcium
(1000 mg) and vitamin D (880 IU) along with once weekly
treatment of alendronate (70 mg). Group II (n=42) had once
weekly supplementation of vitamin D (2800 IU) and alen-
dronate (70 mg).

Follow Up

At baseline physical examination, vital signs were meas-
ured and any new worsening symptom was recorded. After
standard laboratory evaluation (including evaluation of
haematological, renal, and liver function) was accomplished,
total body bone mineral density and bone mineral content
were assessed. The same assessment was repeated at 12
months later. Dual-energy X-ray absorptiometry (DXA) meas-
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urements were performed using a total body scanner (Model
QDR 4500, Hologic, Bedford, MA, USA). Total body and
segmental (spine, arms, legs, trunk) bone mineral density and
bone mineral content was measured by dual energy X-ray ab-
sorptiometry (DXA), scans were performed, providing data on
fat tissue (kg), lean tissue (kg), and bone mineral content (kg).
The fat-free mass from DXA was calculated as the sum of lean
tissue and bone mineral content. The body fat percentage from
DXA was calculated as fat tissue/body weight.

Statistical Analysis

Collected data were analyzed by Number Cruncher
Statistical System and Power Analysis and Sample Size pro-
grams in computerized media. Data were expressed as
mean+tstandard deviation or number (percentage), where ap-
propriate. The continuous variables of the two groups were
compared by student t test if the variables had normal distri-
bution. However, Mann-Whitney-U test was used when the
continuous variables of the two groups had abnormal distribu-
tion. Paired sample t-test was used to compare the continuous
variables of the same group. Categorical variables were com-
pared by chi-square test. P<0.05 was accepted to be statisti-
cally significant.

Results

The present study reviews 84 Turkish women who were
diagnosed with postmenopausal osteoporosis. The mean age
of these women was computed to be 54.95+7.44 (range: 45-75
years). The first group of participants (Group I, n=42) received
daily supplementation of calcium (1000 mg) and vitamin D
(880 IU) while the second group (Group II, n=42) had weekly
supplementation of vitamin D (2800 IU) along with once
weekly treatment of alendronate (70 mg).

Table 1 compares the demographic features of women who
were randomly assigned into group I and group II.
Accordingly, both study groups were statistically similar in as-
pect of age, duration of menopause, parity and body mass
index.

Table 2 demonstrates the lumbar spine T-scores of the
women who were recruited into group I and group II. When
compared with group II, group I had significantly lower lum-
bar spine T-scores before and after treatment. Post-treatment
lumbar spine T-scores were significantly higher with respect
to pre-treatment scores in both study groups. The alteration in
lumbar spine T-score was statistically similar in both group I
and group II.

Table 3 shows the femur neck T-scores of the women who
were randomly allocated into group I and group II. Group I
and group II were statistically similar in aspect of pre-treat-
ment and post-treatment femur neck T-scores. Post-treatment
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femoral neck T-scores were significantly higher with respect
to pre-treatment scores in both study groups. The alteration in
femoral neck T-score was statistically similar in both group I
and group II.

Neither of the participants gave up the prescribed treat-
ment and no side effects occurred. Hpercalcemia or hypercal-
ciuria was noticed in neither of the recruited women.

Discussion

Alendronates have been commonly used for the prophy-
laxis and treatment of female or male osteoporosis as well as
prevention and treatment of corticosteroid-associated osteo-
porosis together with supplements of calcium and vitamin D.
For instance, Cecilia et al. adopted the triple regimen of alen-
dronate (70 mg, once weekly), calcium (500 mg/day) and vi-
tamin D (400 IU/day) for postmenopausal osteoporosis in 239
women. Thus, femoral neck T-score increased by 2.6%.!!

It has been previously reported that weekly administration

of alendronate for one year caused an increase of 5% in lum-
bar spine T-score and 2.4% in femur neck T-score.'?-!7 A meta-
analysis of 9360 women with postmenopausal osteoporosis
indicated that administration of 5 mg alendronate for two
years increased lumbar spine T-score by %5.8 and femur neck
T-score by %3.4. On the other hand, administration of 10-40
mg alendronate for two years increased lumbar spine T-score
by 7.5% and femur neck T-score by 4.3% .!* Alendronate
Once-Weekly Study Group observed statistically similar alter-
ations in both lumbar spine and femur neck T-scores of the
postmenopausal women who were treated with either 10 mg
alendronate once daily or 70 mg alendronate once weekly."3
Later, the same study group noticed statistically similar alter-
ations in both lumbar spine and femur neck T-scores of the
postmenopausal women who received either 70 mg alen-
dronate once weekly or 35 mg alendronate twice weekly.!?

In order to evaluate the safety and tolerability of an addi-
tional 2800 IU vitamin D3 single tablet supplement, Binkey et
al. conducted a randomized, 15-week-long, double-blind

Table 1: Demographic Features of Women with Postmenopausal Osteoporosis

Group | (n=42)
Mean+SD (Median)

55.28+7.93
9.2147.31 (6)
3.2611.70 (3)
27.04+4.53

+Age (years)
++Menopause (years)
++Parity

+Body mass index (kg/m?)

Grup Il (n=42) p
MeantSD (Median)

54.50+6.84 0.656
8.00+5.03 (7) 0.771
3.22+1.62 (3) 0.896
27.2943.63 0.795

+Student t test ++ Mann Whitney U test

Table 2: Lumbar Spine T Scores of Women with Postmenopausal Osteoporosis

Lumbar Spine Group | (n=42)

T Scores MeantSD (Median)
Pre-treatment+ 0.72+0.05
Post-treatment+ 0.75+£0.06
Alteration ++p 0.007**

Alteration (%)+++ 4,95+6.28 (4.39)

Group Il (n=42) p
MeantSD (Median)

0.75+0.06 0.018*
0.80+0.08 0.012*
0.001*

6.00+6.99 (4.84) 0.520

+Student t test ++ Paired sample t test
* p<0.05 ** p<0.01

+++Mann Whitney U test

Table 3: Femur Neck T Scores of Women with Postmenopausal Osteoporosis

Femur Neck Group | (n=42)

T Score MeantSD (Median)
Pre-treatment 0.66+0.11
Post-treatment 0.68+0.11

Alteration ++p 0.003**

Alteration (%)+++ 3.2316.08 (2.39)

Group Il (n=42) +p
MeantSD (Median)

0.69+0.09 0.208
0.71£0.08 0.180
0.024*

3.36x10.56 (3.92) 0.570

+Student t test ++ Paired sample t test +++Mann Whitney U test
** p<0.01



study on a cohort of men and postmenopausal women. They
reported that supplementation of vitamin D3 (2800 IU) along-
side with once weekly administration of alendronate (70 mg)
and cholecalciferol (2800 IU) for 24 weeks was favorable and
caused no serious side effects related with hypercalcemia and
hypercalcuria. Therefore, the authors concluded that this triple
combination was sufficient to meet the minimal requirement
of vitamin D and, thus, could be used to treat postmenopausal
osteoporosis effectively and safely.'¢

Similarly, Recker et al. designed a 15-week-long, random-
ized, double-blind, multi-center, active-controlled study over
35 men and 682 postmenopausal women who avoided sun-
light and vitamin D supplementation. Consequently, it was
demonstrated that once weekly tablet containing alendronate
and cholecalciferol provided equivalent antiresorptive effi-
cacy, reduced the risk of low serum 250HD, improved vita-
min D status over 15 weeks, and was not associated with hy-
percalcemia, hypercalciuria or other adverse findings, versus
alendronate alone in osteoporosis patients who avoided sun-
light and vitamin D supplements.!”

Osteoporosis Research Advisory Group conducted an ex-
tensive meta-analysis which included 15 clinical studies that
reviewed 1806 women with postmenopausal osteoporosis.
This meta-analysis found out that solitary supplementation of
calcium only mildly improved the bone mineral density in
postmenopausal women.>?* On the other hand, calcium sup-
plementation is contraindicated in case of hypersensitivity, hy-
percalcemia, hypophosphatemia, nephrolithiasis, hypercalci-
uria, renal impairment and hyperparathyroidism as well as
gastrointestinal bleeding and obstruction.?

The present study aims to determine whether once weekly
supplementation of vitamin D along with alendronate is effi-
cient and safe for the prevention of postmenopausal osteo-
porosis and whether it can be used to replace daily supple-
mentation of calcium and vitamin D along with once weekly
administration of alendronate. Therefore, 84 women with
postmenopausal women were randomly assigned into two
groups that were statistically similar in aspect of age, body
mass index, parity and duration of menopause. The first group
received daily supplementation of calcium (1000 mg) and vi-
tamin D (880 IU) while the second group (Group II, n=42) had
weekly supplementation of vitamin D (2800 IU) along with
weekly treatment of alendronate (70 mg).

The present study points out that lumbar spine T-score has
increased by 5% in group I and by 6% in group II after 12-
month-long treatment of once weekly alendronate (70 mg).
Much alike, femoral neck T-score has increased by 3.3% in
group I and 3.4% in group II after 12-month-long treatment of
once weekly alendronate (70 mg). Thus, the gain in bone min-
eral density of lumbar spine and femoral neck complies with
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literature. The more obvious increase in bone mineral density
of lumbar spine can be attributed to the fact bone turnover is
relatively more rapid in trabecular bone tissue with regard to
cortical bone tissue.’

The findings of the present study indicate that the im-
provement in bone mineral density of lumbar spine and
femoral neck was statistically similar in women who received
daily supplementation of calcium and vitamin D and once
weekly supplementation of vitamin D along with once weekly
alendronate treatment. Moreover, no side effects related with
hypercalcemia or hypercalciuria occurred. Therefore, it can be
suggested that once weekly administration of vitamin D and
alendronate is an effective and safe option of treatment for
women who are diagnosed with postmenopausal osteoporosis
and who cannot take calcium supplements.

To the best of our knowledge, the present study is the first
to specify the efficiency of weekly vitamin D treatment in the
prevention of postmenopausal osteoporosis. This study re-
views a homogeneous study cohort that included only women
with postmenopausal osteoporosis. The recruited subjects
were randomly assigned into two study groups that were
matched for age, body mass index and duration of menopause.
However, the present study has some limitations. First of all,
the study cohort is relatively small when compared with the
previously published studies. Secondly, the basal lumbar spine
T-scores of women in group I were significantly lower than
those of women in group II. That’s why; the alteration in bone
mineral density of lumbar vertebras after one-year-long treat-
ment could be biased. Further research is warranted for better
understanding of once weekly replacement of vitamin D.

Haftada Bir Uygulanan Vitamin D Destegi
Postmenopozal Osteoporoz Tedavisinde
Yeterli mi?

AMAGC: Sunulan ¢alisma, haftada bir uygulanan vitamin D ve
alendronat tedavisinin postmenopozal osteoporoz tedavisinde
etkin ve guvenilir olup olmadigini belirlemeyi amaglamaktadir.

GEREC VE YONTEM: Bu c¢alismada, postmenopozal osteo-
porozu olan 42 kadina haftada bir alendronat (70 mg) ile birlik-
te gunlik kalsiyum (1000 mg) ve vitamin D (880 1U) uygulanir-
ken postmenopozal osteoporozu olan 42 kadina haftada bir
alendronat (70 mg) ve vitamin D (2800 IU) verilmektedir.

BULGULAR: Grup Il olgularla karsilastirildiginda, grup | olgu-
larda tedavi 6ncesi ve sonrasi lumbar T skorlari anlamli olarak
dusuktl. Her iki calisma grubunda da, tedavi dncesi skorlarla
kiyaslandiginda, tedavi sonrasi lumbar ve femur boynu T skor-
lari anlamli olarak yiksek bulundu. Grup | ve grup Il, lumbar ve
femur boynu T skorlarinda meydana gelen degisiklikler baki-
mindan istatistiksel olarak benzerdi.
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SONUG: Haftada bir uygulanan alendronat ve vitamin D des-
tegi, postmenopozal osteoporoz tanisi konulan ve kalsiyum
destegdi alamayan kadinlarda etkin ve guvenilir bir tedavi sege-
negidir.

Anahtar Kelimeler: Kalsiyum, Osteoporoz, Postmenopoz,
Vitamin D
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