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Abstract The aim of the study was to compare the effects
of once-weekly alendronate sodium and daily risedro-
nate sodium treatment on bone mineral density (BMD)
and bone turnover markers in postmenopausal osteo-
porotic subjects. For this purpose, 50 patients were in-
cluded in this study and randomly classified into two
groups. Group I (n=25) received risedronate (5 mg/day)
and group II (n=25) received alendronate Na (70 mg/
week). The study duration was limited to 12 months.
The efficacy of the treatment was evaluated by BMD
measurements at spine and hip at 6th and 12th months
of the treatment, as well as by the measurement of bone
turnover markers such as serum osteocalcin (OC), bone-
specific alkaline phosphatase (BASP), urine deoxypyri-
dinoline (DPD) and calcium/creatine ratio in 24-h urine
at 1st, 3rd, 6th and 12th months. The evaluation of the
changes in BMD in all regions revealed a significant
increase in BMD in both groups compared to baseline
values except for spine (L2–L4) in alendronate group at
6th and 12th month and femoral neck in risedronate
group at 6th month. However, the difference in per-
centage increase in BMD measurements was not statis-
tically significant between the two groups at 6th and
12th months. In both groups, serum OC, BSAP and
urine DPD were found to be significantly attenuated at
1st month of the treatment period, and continued to be
lowered throughout the 3rd, 6th and 12th months
(P<0.05). However, there was no statistically-significant
difference between both groups of patients (P>0.05). In
conclusion, our results suggest that both treatment
protocols provide treatment options of similar efficiency

for postmenopausal osteoporosis, and have almost-
similar effects in enhancing the BMD and in slowing the
bone turnover. Risedronate seems to havea more potent
effect in the spinal region than that of alendronate,
although this potency was not statistically significant.
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Introduction

Osteoporosis is defined as a skeletal condition charac-
terized by reduced bone mass, micro-architectural dete-
rioration of bone tissue leading to increased bone
fragility, and a consequent increase in fracture risk [1].
Osteoporotic fractures are widely recognized as common
and important causes of morbidity and mortality among
postmenopausal women [2]. Osteoporosis, which is a
very frequent disease affecting a large proportion of the
population, is considered to be a worldwide major
health problem [3].

Current treatment alternatives for osteoporosis in-
clude bisphosphonates, calcitonin, and selective estrogen
receptor modulators, but sufficient calcium and vitamin
D are prerequisites [4]. Over the past 15 years, bis-
phosphonates have been demonstrated as effective
therapy for the treatment of osteoporosis based on their
ability to suppress bone turnover, resulting in increased
bone mineral content and increased bone strength [5].
They are listed as a first-line therapeutic option for the
management of postmenopausal osteoporosis [6]. These
drugs strongly suppress osteoclastic bone resorption
both in vitro and in vivo. The potency of these com-
pounds in inhibiting osteoclastic activity differs by as
much as 10,000-fold and is clearly influenced by their
structures [7].

Risedronate and alendronate have consistently dem-
onstrated to reduce the biochemical markers of bone
turnover and to increase bone mineral density (BMD).

M. Sarioglu Æ C. Tuzun Æ Z. Unlu Æ C. Tikiz (&)
Department of Physical Medicine and Rehabilitation,
Faculty of Medicine, University of Celal Bayar,
1748 sokak No. 26 Daire 4, 35530 Karsıyaka,
Izmir, Manisa, Turkey
E-mail: canan.tikiz@bayar.edu.tr
Fax: +90-236-2370213

F. Taneli Æ B. S. Uyanik
Department of Biochemistry, Faculty of Medicine,
University of Celal Bayar, Manisa, Turkey

Rheumatol Int (2006) 26: 195–200
DOI 10.1007/s00296-004-0544-z



Risedronate, a third-generation pyridinylbisphospho-
nate, is shown to inhibit bone resorption at doses which
neither impair bone mineralization nor cause osteomal-
asia [8]. It has also been shown to reduce the incidence of
vertebral fractures and a composite endpoint of osteo-
porosis-related fractures [9–11]. As with risedronate,
alendronate has also been reported to reduce the inci-
dence of osteoporotic fractures including spine, hip and
the wrist in postmenopausal women with osteoporosis
[12–15]. To facilitate its usage and to improve conve-
nience and tolerability, a 70-mg once-weekly form has
been developed. The effects of this newly-developed
form of alendronate have been compared with the daily
form in some recent studies, and it has been suggested
that both have similar effects on BMD and bone turn-
over parameters over 24 months of treatment [16, 17].

Although there are many studies comparing the ef-
fects of alendronate and risedronate with ethidronate
[18–20] there are limited data comparing the effects of
weekly alendronate and daily risedronate treatments
[21]. In the present study, the effects of alendronate Na
(70 mg/week) and risedronate Na (5 mg/day) on BMD
and bone turnover markers were compared.

Participants and methods

Participants

In this prospective, single-blind randomized study, 50
postmenopausal women with osteoporosis were included
and randomized into two groups. Group I (n=25) were
given 5 mg of risedronate daily, and Group II (n=25)
were given weekly 70 mg alendronate Na. Both groups
also received 1000 mg/day calcium and 400 IU/day D
vitamins as supplemental therapy throughout the study.
All patients were evaluated in detail for osteoporotic risk
factors such as smoking, alcohol and coffee consumption,
calcium intake, number of parity and lactation period.
Patients over 75 years and taking treatment for osteopo-
rosis (i.e. estrogens, calcitonin, and anabolic steroids)
were not included in the study. The presence of any disease
which interferes with bone metabolism (i.e. metabolic,
inflammatory, hepatic, renal, malignant or immune dis-
orders), recent use of drugs known to affect bone metab-
olism and history of esophagitis and peptic ulcer were also
accepted as exclusion criteria. Lateral and anteroposte-
rior (AP) thoracic and lumbar spine radiographs were
obtained at baseline and at 12th month, and were evalu-
ated for vertebral fracture. All subjects were asked to give
written informed consent for participation in the study,
which was approved by the Ethical Review Committee of
Celal Bayar University, Faculty of Medicine.

Methods

Bone mineral density was measured by DXA using a
Lunar DPX (IQ, MD, USA) device in the pretreatment

period and at 6th and 12th months at the following sites:
lumbar spine (L2–L4) in AP projection, and left hip
including femoral neck, trochanter, Ward’s triangle and
total hip. A diagnostic criterion for osteoporosis was
proposed according to the WHO criteria and was de-
fined as T-score of less than �2.5 SD [22]. Bone turnover
markers including bone formation markers of serum
osteocalcin (OC) and bone specific alkaline phosphatase
(BSAP) levels were assessed, in addition to bone
resorption markers of urine deoxypyridinoline (DPD)
levels and urine calcium and creatine ratio (Ca/Cr) in 24-
h urine samples in the pretreatment period and at 1st,
3rd, 6th and 12th months. Serum OC and urinary DPD
levels were measured by means of an enzyme-amplified
chemiluminescence assay (IMMULITE, Diagnostic
Products Corporation, Los Angeles, CA, USA). Osteo-
calcin test method sensitivity was 0.1 ng/ml; intra- and
inter-assay CV% was 2.8 and 3.9 respectively at 6.92 ng/
ml. Reference ranges for osteocalcin levels were 0.4–
8.2 ng/ml in the premenopausal period and 1.5–11 ng/
ml in the postmenopausal period). DPD test method
sensitivity was 4.4 nM; intra- and inter-assay CV% were
8.9 and 9.7 respectively at 100 nM. Reference ranges for
DPD levels were 3.0–7.4 nM DPD/mg creatine. Serum
BSAP levels was assessed by heat inactivation method.
Serum total alkaline phosphatase, urine calcium and
urine creatine levels were assessed by enzymatic methods
on auto analyzer by commercial reagents (Integra 800,
Roche Diagnostics Corporation, Indianapolis, USA).

Statistical analysis

SPSS version 11.0 was used for statistical analysis. Data
are expressed as mean ± standard deviation (SD).
Differences between the pre- and post-treatment values
in the same group were analyzed by Friedman test and
their post-hoc analyses were performed using the Wil-
coxon signed rank test. Differences between the two
groups at baseline and at 1st, 3rd, 6th and 12th months
were analyzed using the Mann–Whitney U-test. P-val-
ues<0.05 were considered to be significant.

Results

Characteristics of the patients included in the study are
summarized in Table 1. Age, menopause age, body mass
index and daily calcium intake were similar in both
groups. BMD values during the pretreatment period for
the region of spine (L2–L4), femoral neck, trochanter
and Ward’s triangle were also similar. Two patients in
the risedronate group and three patients in the alendr-
onate group had previous compression fractures in
lumbar vertebrae. No other fracture was detected
throughout the study period.

The changes in BMD values and the percentage in-
crease in BMD levels at the 6th and the 12th months of
treatment are summarized in Table 2 and in Fig. 1. The
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evaluation of the changes in BMD in all regions revealed
a significant increase in BMD in both groups compared
to the baseline values, except for the spine (L2–L4) in the
alendronate group at the 6th and 12th months and the
femoral neck in the risedronate group at 6th month.
However, the difference in percentage increase in BMD
measurements was not statistically significant between
the two groups at the 6th and 12th months.

Values and percentage changes in serum OC,
BSAP, urine DPD and 24-h urine calcium/creatine
(Ca/Cr) ratio at baseline, 1st, 3rd, 6th and 12th
months of the treatment in the two groups of patients
are given in Table 3. In both groups, serum OC,
BSAP and urine DPD values were found to be sig-
nificantly attenuated at 1st month of the treatment
period and persisted at 3rd, 6th and 12th months
(p<0.05). However, there was no statistically-sig-
nificant difference between the two groups of patients.
24-h urine Ca/Cr ratio was found decreased at 1st
month of the study period in the risedronate group,
and observed to increase after 3rd month. In the
alendronate group, the Ca/Cr ratio in 24-h urine was

found to be decreased after 1st month of treatment
period. However the change in the Ca/Cr ratio in 24-h
urine was not statistically significant between the two
groups of patients.

Discussion

In the present study, the effects of two therapy protocols
were observed to be similar both on BMD and bone
turnover. Although risedronate gave a noteworthy in-
crease in BMD at 6th and 12th months at the spine
region compared to alendronate, the differences were
not statistically significant. We used a daily dose of 5 mg
risedronate in the present study, because a once-weekly
dose of 35 mg risedronate was not commercially avail-
able at the time we started the study. Nevertheless, a
recent study comparing the effects of 5 mg/day and
35 mg/week doses of risedronate therapy revealed simi-
lar results on BMD [23]. Thus we believe that the dif-
ferences between the doses and intervals would not be
the source of much variation.

Table 1 Characteristics of the
patients included in the study

Values are given as ±SD
BMI body mass index, BMD
bone mineral density

Group I
(risedronate 5 mg/day)
(n=25)

Group II
(alendronate 70 mg/week)
(n=25)

P-value

Age (year) 60.3±7.1 57.3±6.6 0.12
BMI (kg/m2) 27.7±3.0 27.0±4.5 0.54
Mean duration
after menopause (year)

14.7±2.7 12.1±2.4 0.67

Daily calcium intake (mg/day) 1791±453 1780±374 0.96
BMD (g/cm2)
Spine (L2–L4) 0.888±0.102 0.912±0.109 0.56
Femoral neck 0.764±0.129 0.784±0.096 0.66
Trochanter 0.637±0.102 0.654±0.184 0.72
Ward’s triangle 0.581±0.135 0.590±0.095 0.69

Table 2 Values and percentage changes in BMD (g/cm2) in the two groups of patients at 6th and 12th months of the treatment in the two
groups of patients (Mean ± SD)

Group I (risedronate 5 mg/day) Group II (alendronate
70 mg/week)

P-value

6th month 12th month 6th month 12th month

Spine (L2–L4)
BMD 0.907±0.108 0.915±0.109 0.920±0.106 0.915±0.111 NS
Percentage of increase in BMD 2.1a 3.0b 0.8 0.4
Femoral neck
BMD 0.771±0.117 0.793±0.119 0.800±0.059 0.805±0.100 NS
Percentage of increase in BMD 0.9 3.7b 2.3a 2.6a

Trochanter
BMD 0.651±0.115 0.666±0.110 0.674±0.182 0.696±0.184 NS
Percentage of increase in BMD 2.1a 4.5b 3.0b 6.4c

Ward’s triangle
BMD 0.62±0.133 0.607±0.137 0.607±0.057 0.617±0.082 NS
Percentage of increase in BMD 3.6b 4.4b 3.0b 4.5a

BMD bone mineral density, NS not significant
aSignificant percentage of increase compared to baseline BMD levels in the same group <0.05
bSignificant percentage of increase compared to baseline BMD levels in the same group <0.01
cSignificant percentage of increase compared to baseline BMD levels in the same group <0.001
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Bisphosphonates are commonly used in postmeno-
pausal osteoporosis, and their efficacy is proved by
numerous studies [17, 24–26]. However, there are limited
data concerning their comparative efficacy in postmen-
opausal osteoporosis. In one of these comparative
studies concerning the therapeutic efficacy of 10 mg/day
alendronate and 400 mg/day cyclic ethidronate, the in-
crease in the BMD of lumbar vertebrae was not found to
be significant at 12th month, similar to our results in the
alendronate-treated group; however, statistically-signif-
icant increases were detected in BMD of the lumbar
vertebrae in the ethidronate-treated group [19]. In
addition, significant enhancement was reported in the
entire femur region at 12th month with ethidronate
therapy, whilst the only increase in BMD was found in
trochanter and Ward’s triangle regions at 12th month
with alendronate therapy.

In patients with involutional osteoporosis, 2.5 mg/
day risedronate and 200 mg/day cyclic ethidronate
treatments were compared, and the enhancements in
BMD at L2–L4 were found to be higher in risedronate
treatment compared to that of intermittent cyclic et-
hidronate treatment at the end of a 48-week therapy
[18]. In the present study, the medications and the
doses administered in the treatment protocol were
different, and comparisons with these studies were not
possible. Recently, once-weekly alendronate treatment
has been considered as an advance in osteoporosis
treatment for its administrational convenience. Rizzoli
et al. [17] compared treatments of various doses of
alendronate in postmenopausal osteoporosis, and re-
ported that once-weekly 70 mg alendronate treatment

Fig. 1 Percentage increase in BMD with standard deviation in the
two groups of patients at 6th and 12th months of treatment in the
two groups of patients. No significant difference was found
between the two groups in all measurements
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has the same efficacy as daily doses. Sahota et al. [20],
in their comparative study of continuous alendronate,
cyclic alendronate and cyclic ethidronate treatments,
reported that both types of treatment protocols have
similar beneficial effects in terms of the gain in BMD
at the spine and total hip.

In the extensive Medline search, only one study
comparing once-weekly alendronate and daily risedro-
nate therapy was detected [21]. In this multicenter study,
the effects of alendronate (70 mg/week) and risedronate
(5 mg/day) were compared. The authors state a higher
enhancement in BMD values at the lumbar region in the
alendronate group at 6th and 12th months, compared to
the risedronate group. However, in our study, a statis-
tically-significant enhancement was found in the
risedronate group both at the lumbar and hip regions at
the end of 1 year, while in the alendronate group sig-
nificant BMD increase was observed only in the hip
region, and no significant increase was detected at the
lumbar region. Nevertheless, statistical evaluations
showed that no significant increases in BMD were
found between the groups when all the regions were
compared.

In addition, Hosking et al. [21] stated that there are
higher enhancements in BMD in the trochanter and
total hip BMD measurement at 6th and 12th months in
the alendronate group compared to risedronate group;
however, in our study no significant differences were
found between the alendronate and risedronate groups
in BMD at the femoral neck, trochanter and Ward’s
triangle of the hip region. This discrepancy between our
results and Hosking et al. [21] could be related to the
limited number of patients in our study groups.

Although more patients were included at the com-
mencement of the present study, some patients did not
complete the 12-month treatment period for private
reasons and thus were excluded from the study. In
addition, the mean age of our study groups were lower
than for Hosking et al. [21]. The mean age of the patients
in the study by Hosking et al. [21] is 68.9±5.9 years in
the risedronate group and 69.2±6.6 years in the
alendronate group. In the present study the mean age
± SD of the patients in the risedronate group is
60.3±7.1 years and that for the alendronate group is
57.3±6.6 years. The mean duration of the menopause
period is 20.3±8.0 years in the risedronate group and
20.8±8.3 years in the alendronate group in the study by
Hosking et al. [21]. However, in the present study
menopause-period durations are shorter. Thus, the
mean age and the durations of the menopause period of
our study groups were lower than those of Hosking et al.
[21], which may further explain the discrepancies be-
tween the two studies.

In the present study, bone-turnover markers were
observed to be similarly decreased in both therapy
alternatives. In both groups, serum OC, BSAP and urine
DPD levels were found to be significantly decreased at
1st month of treatment period and maintained
throughout the 3rd, 6th and 12th months (P<0.05). Our

results seem to be in contradiction with those of Hosking
et al. [21], who reported that once-weekly alendronate
produces a significantly-greater reduction in urine NTx
and BSAP levels than risedronate does (52% vs 32%,
P<0.001 and 40% vs 24%, P<0.001). However, in our
study reductions in the urine DPD and BSAP levels was
quite similar in once-weekly alendronate and risedronate
groups (58% and 57.8%, P>0.05, 31.6% and 25%,
P>0.05 respectively). Moreover, OC levels were found
to be decreased at 1st month and maintained throughout
3rd, 6th and 12th months. No difference was observed in
reduction of OC values between both groups (Table 3).

There are many suggestions for the therapeutic effi-
cacy of antiresorptive agents and for their therapeutic
durations. There are reports stating that most rapid
achievements in BMD are at 6th month, and the efficacy
continues in the second and third years; nevertheless,
some researchers also state that due to long remodeling
cycles it may not be possible to observe the real effect of
the antiresorptive agents on BMD in the first year, but
that efficacy may be prominent in the second and third
years of treatment [19]. In our study, the therapy period
was limited to 12 months; however, the enhancements in
BMD achieved in both alendronate and risedronate
therapies within a period of 6 months support the for-
mer theory.

If summarized, the achievements attained by both
therapy protocols on treatment of postmenopausal
osteoporosis were found to be similar. Between admin-
istrations of 70 mg of once-weekly alendronate and of
5 mg/day risedronate, the bone-formation and resorp-
tion markers of urine DPD and serum OC levels showed
no significant differences at 3rd, 6th and 12th months
compared to the pretreatment levels. In both therapy
protocols, no significant differences were found between
the groups at 6th and 12th months in the BMD mea-
surements of lumbar vertebrae (L2-L4), left hip Ward’s
triangle, trochanter and femoral neck. In both treatment
protocols, BMD was found to be increased in all regions
at 6th and 12th months compared to those of the pre-
treatment levels. In the alendronate group, the
enhancements in BMD at the lumbar region at 6th and
12th months and in the risedronate group enhancement
in BMD at the femoral neck at 6th month were not
found to be statistically significant.

In conclusion; our results suggest that both treatment
protocols provide treatment options of similar efficiency
for postmenopausal osteoporosis and have almost-sim-
ilar effects in enhancing the BMD and in slowing bone
turnover. Daily risedronate treatment seems to have a
more potent effect in the lumbar region compared to
alendronate, although this potency was not statistically
significant.
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