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Objectives: This postmarketing study aims to evaluate the safety and effectiveness of oral administration
of risedronate at 75 mg once monthly for 36 months in patients with osteoporosis in Japan.
Methods: Participants were ambulatory outpatients with osteoporosis who were � 50 years old and had
prevalent vertebral fractures. Outcomes were the incidence rate of adverse drug reaction (ADR), cu-
mulative incidence of vertebral, nonvertebral, and hip fractures, the percent changes of lumbar spinal L2
e4 bone mineral density (BMD), and low back pain. In addition, medication compliance was examined.
Results: Safety, vertebral fractures, and other outcomes were analyzed in 542, 328, and 535 patients,
respectively. In the safety analysis set, 88.38% of the patients were women and the mean age was 75.9
years. The monthly medication compliance rate ranged from 83.24% to 95.38%. The incidence rate of
ADRs, including 4 severe ADRs, was 10.52% (n ¼ 57). The common ADRs were gastrointestinal disorders,
musculoskeletal, and connective tissue disorders. No osteonecrosis of the jaw was reported. The cu-
mulative incidences (95% CI) of vertebral, nonvertebral, and hip fractures at 36 months were 12.58% (8.61
e18.18), 6.59% (4.31e10.01), and 1.58% (0.64e3.88), respectively. The L2e4 BMD increased by 10.59%
compared with baseline value (P < 0.01), and the proportion of patients with low back pain decreased to
30.77%, at 36 months.
Conclusions: Administering 75 mg of risedronate once a month remains a favorable compliance rate and
may be useful for the treatment of patients, even the elderly, with osteoporosis in daily practice.
© 2020 The Korean Society of Osteoporosis. Publishing services by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Osteoporosis is not merely a bone aging phenomenon but a
disease that requires prevention and treatment [1]. In Japan, the
number of patients with osteoporosis in 2005 was approximately
13 million [2], which has been increasing annually because of the
rapid aging of the population. Therefore, osteoporosis treatment for
these patients is important. The primary symptom of a vertebral
fracture developing in patients with osteoporosis is lower back or
back pain during body movement, resulting in a decrease in
oporosis and Rheumatology
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activities of daily living. Consequently, bones and muscles weaken,
inducing new fractures and pain and further lowering the quality of
life (QOL). Considering that mortality increases with the number of
vertebral fractures, accumulation of vertebral fractures is regarded
as a life-threatening factor [3].

Risedronate is classified as a third-generation bisphosphonate
based on its structure with a pyridinyl group in the side chain; it
suppresses bone turnover by strongly inhibiting bone resorption
[4]. Since the first international launch of risedronate in 1998, it has
been used long for patients with osteoporosis in various countries,
including Japan. Risedronate has 3 formulations, namely, 2.5-mg
once-daily formulation, 17.5-mg once-weekly formulation, and
75-mg once-monthly formulation in Japan. These formulations
improve the bone density, bone metabolism markers, and QOL of
patients with osteoporosis. With regard to bone fractures, a 96-
week clinical trial in Japan reported that its 2.5-mg once-daily
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formulation of risedronate had a noninferior efficacy in new bone
fractures compared with the formulation of etidronate [5]. In a
previous study on Japanese patients with osteoporosis, the inci-
dence of hip fractures on the unaffected side at 36 months was
significantly lower in the risedronate group than in the control
group (calcium, vitamin D3, vitamin K2, and calcitonin preparation
or no treatment) [6]. Two overseas large-scale clinical studies also
reported that 5-mg once-daily formulation of risedronate
decreased the cumulative incidence of new vertebral fractures by
41% [7] and reduced the risk of new vertebral fractures by 49% [8]
over 3 years in comparison with a placebo. The manufacturing and
marketing of the 75-mg once-monthly formulation of risedronate
was approved in Japan in December 2012. In terms of bone mineral
density (BMD) and cumulative incidence of vertebral fracture at the
end of a 1-year study, this formulation had a comparable efficacy
compared with the 2.5-mg once-daily formulation of risedronate
[9]. Hence, the fracture-preventing effect of risedronate was
confirmed, and the 3 formulations of this drug were found to have
similar efficacies. However, the overall compliance rate of daily
bisphosphonate was reported to decrease to nearly half 1 year after
the initial dose in daily practice in Japan [10] and overseas [11].
Moreover, patient compliance to the treatment regimen is
extremely important among individuals with osteoporosis [12e15].
Therefore, the efficacy of long-term treatment with once-monthly
risedronate in actual practice remains unclear.

We have completed a 3-year nationwide postmarketing study to
investigate its safety and effectiveness, including vertebral fracture
risk assessment, in the actual clinical practice. Here, we report the
results of the study.

2. Methods

2.1. Study design and subjects

This prospective, longitudinal, 3-year observational study fo-
cuses on the effectiveness and safety of 75-mg once-monthly
formulation of risedronate in patients with osteoporosis regis-
tered through the central registration across Japan. The registration
period was from May 2013 to October 2014, and this study was
finished in April 2018. This study was performed in accordance
with the Japanese Good Postmarketing Study Practice ordinance
provided by the Ministry of Health, Labour, and Welfare of the
Japanese government. In accordance with these regulations, the
need for informed consent from patients was waived. This study
was registered in the JAPIC clinical trials registry (JapicCTI-142479).

Eligible subjects were ambulatory outpatients with osteoporosis
according to the Diagnostic Criteria for Primary Osteoporosis of the
Japanese Society for Bone and Mineral Research [16]. The subjects
had 1e4 prevalent baseline (within 3 months prior to the first
prescription) fractures in the fourth thoracic spineefourth lumbar
spine (T4eL4) detected radiographically and were aged � 50 years
(women had to be in their postmenopausal stage). All subjects were
orally administered with 75 mg of risedronate once every month
(Actonel® tablet; EA Pharma Co., Ltd., Tokyo, Japan; or Benet®
tablet; Takeda Pharmaceutical Company Limited, Osaka, Japan) and
observed for 3 years. Patients who had already been treated with
such risedronate formulation (75 mg once in a month) at the time
of registration, those registered > 15 days after the first prescription
date or outside the registration period, or those who had no in-
formation on adverse event status were excluded from analysis.
During the observation period, the incidence of vertebral fractures
was evaluated by spinal radiography at baseline and every 6
months up to 36 months. We also assessed the lumbar spine L2e4
BMD and bone metabolism markers such as serum tartrate-
resistant acid phosphatase 5b (TRACP-5b) and type I procollagen-
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N-propeptide (P1NP), and urinary type I collagen cross-linked N-
telopeptide (u-NTX), at baseline and at 3, 6, 12, 18, 24, 30, and 36
months. BMD was measured by dual-energy X-ray absorptiometry.
We collected data on baseline characteristics such as sex, age,
weight, diagnosis, complications, risk factors for bone fractures,
and other current osteoporosis drug use.

2.2. Outcomes

The clinical outcomes were incidence of adverse drug reactions
(ADRs); the cumulative incidences (ie, incidence proportion) of
vertebral, nonvertebral (including hip), and hip fractures; changes
in L2e4 BMD and bone metabolism markers; and the proportion of
patients with low back pain. Medication compliance rate was also
assessed. Meanwhile, the data of patients who dropped out was
evaluated up to the day of dropout.

With regard to safety, we assessed for any presence of ADRs,
which we defined as any adverse event for which a causal rela-
tionship with risedronate could not be ruled out. Adverse events
were coded according to the Medical Dictionary for Regulatory
Activities terminology (Japanese, version 21.0).

We defined a vertebral fracture as any new fractures or wors-
ening of a prevalent fracture confirmed on spinal radiography ac-
cording to the justification criteria for vertebral fractures [17]. A
new vertebral fracture occurred if the ratio of the central vertebral
height (C) to the anterior vertebral height (A) or C to posterior
vertebral height (P) was less than 0.8, the ratio of A to P was less
than 0.75, or if A, C, and P all decreased at least 20% from the height
of the upper or lower vertebral body. A prevalent vertebral fracture
worsened if C/A, C/P, or A/P decreased by 20% or more from the
baseline. For the standardization of the evaluations, a summary
protocol indicating how to evaluate vertebral fractures was
distributed to each institution, and radiographic assessments were
performed by attending physicians in accordancewith the protocol.

In terms of nonvertebral and hip fractures, we radiographically
evaluated patients with suspected fractures and confirmed its
diagnosis. Percent changes from baseline in L2e4 BMD and bone
metabolism markers were calculated at each evaluation timepoint.

To determine the presence of low back pain and the medication
compliance rate during the observation period, we interviewed the
patients and asked whether they had low back pain and took
risedronate on the scheduled days. We defined the compliance rate
as the proportion of the behavior of taking the drug on the
scheduled day as per the prescription.

2.3. Statistical analysis

A sample size of 500 patients was determined for the evaluation
of the cumulative incidence of vertebral fractures, assuming a
dropout rate of 50% because the dropout of the past clinical study
on 2.5 mg of risedronate for 2 years resulted in 26.7%. Safety was
assessed using a safety analysis set on patients who took 1 or more
doses of the drug and was registered as per protocol. Furthermore,
an efficacy analysis set included patients whose any efficacy data
were available, whereas a vertebral fracture analysis set included
patients who had 1 to 4 baseline vertebral fractures.

The incidence proportion of vertebral fractures was estimated
using the KaplaneMeier method, and a two-sided 95% confidence
interval was calculated. In this analysis, patients who did not visit
or switch to other drugs were considered discontinued and were
treated as censored at the time of the last visit. Patients were also
censored at the time of the first vertebral fracture. Likewise, in
terms of nonvertebral and hip fracture analyses, patients with
confirmed fractures were censored at the time of the first fracture.
Percent changes from baseline in L2e4 BMD and bone metabolism



Table 1
Baseline characteristics.

Variable Safety analysis set (n ¼ 542) Vertebral fracture analysis set (n ¼ 328)

Characteristic Number of patients Percentage or mean ± SD Number of patients Percentage or mean ± SD
Sex

Female 479 88.38% 288 87.80%
Male 63 11.62% 40 12.20%

Age, yr 541 75.9 ± 8.0 328 75.6 ± 8.3
< 65 50 9.23% 33 10.06%
65e < 75 172 31.73% 113 34.45%
� 75 319 58.86% 182 55.49%
Unknowna 1 0.18% 0 0.00%

Weight, kg 348 50.37 ± 11.79 224 50.49 ± 11.30
Height, cm 304 148.65 ± 7.88 203 149.05 ± 7.12
Body mass index, kg/m2 277 22.81 ± 4.81 184 22.80 ± 4.18
Diagnosis

Primary 481 88.75% 295 89.94%
Secondary 28 5.17% 17 5.18%
Unknown 33 6.09% 16 4.88%

Risk factors for fracture
Parent fractured hip 5 0.92% 5 1.52%
History of steroid use 35 6.46% 23 7.01%
Drinking habit 27 4.98% 21 6.40%
Current smoker 22 4.06% 13 3.96%

Duration of disease, yr 462 1.5 ± 2.8 274 1.5 ± 3.0
Complications 453 83.58% 273 83.23%
Medical history 111 20.48% 76 23.17%
Prior use of osteoporosis drugs 201 37.08% 128 39.02%
Risedronate 15 2.77% 10 3.05%
Bisphosphonate other than
risedronate

16 2.95% 10 3.05%

Calcium preparation 16 2.95% 12 3.66%
Active vitamin D3 143 26.38% 87 26.52%
Parathyroid hormone 2 0.37% 1 0.30%

Concomitant use of drugs 452 83.39% 277 84.45%
Osteoporosis drugs 250 46.13% 160 48.78%
Calcium preparation 24 4.43% 19 5.79%
Active vitamin D3 213 39.30% 131 39.94%
Parathyroid hormone 2 0.37% 2 0.61%

Anti-inflammatory analgesics 233 42.99% 134 40.85%
Cardiovascular medicine 154 28.41% 111 33.84%
Central nervous system
medicine

90 16.61% 56 17.07%

Antidiabetic drugs 25 4.61% 21 6.40%
Digestive medicine 204 37.64% 131 39.94%
Others 203 37.45% 127 38.72%
Steroid 33 6.09% 25 7.62%

Physiotherapy 178 32.84% 118 35.98%

Values are presented as mean ± standard deviation or number (%).
SD, standard deviation.

a The first prescription date to define the age was missing.
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markers were assessed with a paired t-test. These data were
analyzed by SAS 9.2 (SAS Institute Inc., Cary, NC, USA). A value of
P < 0.05 indicates statistical significance.
3. Results

3.1. Subject baseline characteristics

A total of 579 patients were registered at 148 sites, and 572 case
reports were collected. We excluded 30 patients because of no
treatment with the study drug (15 patients), no report on safety
data (1 patient), or registration violation (15 patients) such as
registration > 15 days after the first prescription date. Ultimately,
542 patients were included in the safety analysis set. Furthermore,
535 patients were included in the efficacy analysis, and 328 of them
who had 1 to 4 confirmed baseline vertebral fractures based on the
evaluable radiographic data before the start of treatment were
included in the vertebral fracture analysis set (Supplemental Fig. 1).

Table 1 summarizes the baseline characteristics of the safety
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analysis set and the vertebral fracture analysis set. In the safety
analysis set, 88.38% of patients were women, the mean age was
75.9 years, and the mean body mass index was 22.81 kg/m2. Pri-
mary osteoporosis was present in 88.75% of patients. The common
risk factors for fractures were history of steroid use (6.46%) and
drinking habit (4.98%). The mean duration of disease was 1.5 years.
Osteoporosis drugs were concomitantly used by 46.13% patients,
especially active vitamin D3 preparations 39.30%. The vertebral
fracture analysis set had similar baseline characteristics.
3.2. Medication compliance

Considering that 1 patient of the safety analysis set had no re-
cord of the first administration date of the drug, the 541 remaining
patients were analyzed. During the observation period, the pro-
portion of patients who took risedronate on the scheduled day
(compliance rate) was 83.24%e95.38% at each month (Fig. 1). The
median of dosing interval was 30.0e31.0 days [quartile (Q) 1,
28.0e30.0 days and Q3, 31.0 days]. On the other hand, a very small



Fig. 1. Change in compliance status of patients to treatment with 75-mg once-monthly formulation of risedronate for 36 months. *One patient from the safety analysis set was
excluded from analysis because of lack of the first administration date.

Table 2
Adverse drug reactions.

n (%)

Number of all the patients 542
Number of patients with ADRs 57 (10.52)
Number of incidence of ADRs 81
Number of patients with serious

ADRs
4 (0.74)

Number of incidence of serious
ADRs

4

Common ADRs Serious ADRs
n (%) n (%)

Gastrointestinal disorders
Nausea 7 (1.29)
Abdominal pain upper 5 (0.92)
Diarrhea 4 (0.74)
Abdominal discomfort 3 (0.55)
Dyspepsia 3 (0.55)
Tooth ache 1 (0.18)

Musculoskeletal and connective
tissue disorders

Arthralgia 3 (0.55)
Back pain 5 (0.92)
Osteonecrosis 1 (0.18)

General disorders and
administration site conditions

Pyrexia 3 (0.55)
Injury, poisoning and procedural

complications
Spinal compression fracture 4 (0.74)
Femur fracture 1 (0.18)

Surgical and medical procedures
Hospitalization 1 (0.18)

Values are presented as number (%).
ADRs, adverse drug reactions.
Common ADRs (� 3) and serious ADRs are presented.
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proportion of patients who did not take risedronate was observed
at each month.

3.3. Safety

Among the 542 patients, 57 (10.52%) had 81 ADRs (Table 2).
Common ADRs (� 3) were gastrointestinal disorders such as
nausea, abdominal pain upper, diarrhea, abdominal discomfort, and
dyspepsia; musculoskeletal and connective tissue disorders such as
back pain and arthralgia; pyrexia; and spinal compression fracture.
However, no thigh pain or osteonecrosis of the jaw was reported.

Four patients (0.74%) had serious ADRs, which included tooth-
ache, osteonecrosis, femur fracture, and hospitalization (one each).
The toothache occurred in a 68-year-old woman approximately 11
months after the treatment with the drug (12 doses). A causal
relationship between the event and the drug could not be assessed
because she did not visit the hospital thereafter. The osteonecrosis
occurred at the medial condyle of the left femur of a 73-year-old
man administered with the drug for approximately 2 years and 3
months. He recovered after discontinuation of the drug. A femur
fracture occurred at the neck of femur in an 83-year-old woman
approximately 9 months after the treatment with the drug. How-
ever, factors other than the drug may also be related to the events
because she had a proximal femur with a lowmineral density prior
to the start of treatment, suffered from comorbid diseases such as
diabetes and osteoarthritis, and sustained a fall before the event.
Furthermore, hospitalization was reported in an 83-year-old
woman who was, however, admitted to another department with
unknown reason.

3.4. Bone fracture

In the vertebral fracture analysis set of 328 patients, 196
(59.76%) had one basal fracture, 86 (26.22%) had two, 31 (9.45%)



Fig. 2. Cumulative incidence of vertebral (A), nonvertebral (B), and hip fractures (C).
þ, censored; NAR, number at risk.
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had three, and 15 (4.57%) had four. The mean (SD) number of
vertebral fractures at the baseline was 1.6 (0.8).

Four patients in the vertebral fracture analysis set had no
radiographic data at the same site at the baseline; consequently, the
remaining patients (n ¼ 324) were assessed (Fig. 2A). A total of 29
fractures were reported. The cumulative incidence of vertebral
fractures was 7.35% (95% CI: 4.85e11.06) at 12 months, 8.82% (95%
CI: 5.97e12.93) at 24months, and 12.58% (95% CI: 8.61e18.18) at 36
months.

In total, 535 patients were assessed and 22 nonvertebral frac-
tures (including 5 hip fractures) and 5 hip fractures were recorded
within 36 months. The cumulative incidences of nonvertebral and
hip fractures were 6.59% (95% CI: 4.31e10.01) and 1.58% (95% CI:
0.64e3.88), respectively (Fig. 2B and C).

3.5. BMD and bone turnover markers

At the baseline, the mean (SD) value of L2e4 BMD in the efficacy
analysis set was 0.8149 (0.1668) g/cm2, which gradually and
significantly increased at any evaluation timepoint (Fig. 3A). At the
baseline, the mean (SD) values of TRACP-5b, P1NP, and u-NTX were
442.19 (180.25) mU/dL, 56.594 (20.611) mg/L, and 70.41 (83.44)
nmol BCE/mmol Cr, respectively. The values of these markers
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subsequently decreased during the observation period (Fig. 3B, C,
and D).

3.6. Low back pain

In the efficacy analysis set, 376 patients reported the presence or
absence of low back pain at baseline. Among them, 285 complained
of low back pain, 83 had no pain, and 8 were unclear. The
proportion of patients with low back pain decreased gradually to
30.77% at 36 months (Fig. 4). In contrast, the proportion of patients
without pain reached 51.50% at 6 months and increased to
approximately 70% at 36 months.

4. Discussion

In this 3-year postmarketing survey among the patients with
osteoporosis with prevalent vertebral fractures, half of the patients
were aged � 75 years, and most of the patients had complications,
indicating that 75-mg once-monthly formulation of risedronate
was prescribed to older patients in actual practice. The current
study comprised of 63 (11.62%) male patients. The number of male
patients included in this study was higher than that included in a
phase 3 study [9]. However, the number was still extremely small.
Hence, an analysis based on sex could not be performed. The
compliance rate for this 75-mg formulation (once-monthly) of
risedronatewas high in actual clinical practice. Its safety profile was
similar to that of the formulation of risedronate used in a previous
study [9]. The effectiveness on the bone was demonstrated with an
increase in BMD and decrease in bone turnover markers. The
incidence proportion of vertebral fractures was 12.58% at 36
months, and the proportion of patients with low back pain grad-
ually decreased to the end of the study.

The monthly compliance rate for 3 years ranged from 83.24% to
95.38%. Approximately 10% of the patients took risedronate on
another day than scheduled. The possible causes of this event were
forgetting to take medicines on the scheduled days and altered
body conditions associated with age. However, only a small pro-
portion of the patients in this study had not taken the drug. An
excellent compliance rate has also been observed in the post-
marketing studies for the once-daily and once-weekly formula-
tions of risedronate [6,18]. On the other hand, in studies that
investigated the adherence and persistence, half of the patients on
once-daily formulation of bisphosphonates dropped out [10]. It has
been reported that the once-weekly formulation improves the
persistence rate when compared with the once-daily formulation
[19], and that the once-monthly formulation is even better [20,21].
The persistence rate of monthly bisphosphonate was reported to be
approximately 70% in Japanese patients [21]. Similarly, 70% of the
patients in the present study continued the treatment for 1 year. A
study reported that the main reason for selecting the monthly
formulation and not theweekly formulation is the ease of following
a treatment regimen for a longer time [22], thus indicating patient
preference [23]. This observation should be related to the high
compliance rate and persistence rate of the monthly formulation of
risedronate. Hence, the compliance rate was favorable and the
drug-taking rate was high, indicating that the clinical safety and
efficacy profile of risedronate in this study may be compared with
those in other clinical studies performed on patients with high
adherence to the therapy.

During a 3-year follow-up period, the incidence rate of ADRs
associated with once-monthly risedronate was 10.52%, and it was
lower than that of a 1-year phase 3 study of this formulation [24].
The types of ADRs in this study were similar to those of previous
studies and surveys [9,18]. Four (0.74%) patients presented with
serious ADRs, and none of the patients experienced osteonecrosis



Fig. 3. Time-course changes in L2e4 BMD (A), serum TRACP-5b (B), serum P1NP (C), and urinary NTX (D).
Mean ± SD. *P < 0.0001. L2e4 BMD, bone mineral density of the lumbar spine L2e4; LO, last observation; P1NP, type I procollagen-N-propeptide; TRACP-5b, tartrate-resistant acid
phosphatase 5b; u-NTX, urinary type I collagen cross-linked N-telopeptide.

Fig. 4. Time course of the proportion of patients with low back pain.
BL, baseline; M, month; LO, last observation.
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of the jaw. However, since long-term treatment with bisphospho-
nate preparations are commonly prescribed, attentionmust be paid
to severe adverse events, including osteonecrosis of the jaw
[25e28].

In terms of efficacy, an increase in L2e4 BMD and decrease in
bone metabolism markers were observed during the study period.
These changes at 12 months, observed in this study, were compa-
rable with those in a phase 3 study of this formulation [9] and a
postmarketing study of once-weekly formulation for 3 years [18].
Therefore, the efficacy of 75-mg once-monthly formulation was
confirmed in patients with osteoporosis who presented with
prevalent vertebral fractures.
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Prevention of bone fracture is the most important outcome of
the treatment of osteoporosis. The cumulative incidence of new
vertebral fractures or exacerbations of prevalent vertebral fractures
was 8.82% and 12.58% at months 24 and 36, respectively. A Japanese
randomized double-blind study conducted in a similar, but slightly
younger population, that is, patients with osteoporosis with 1e4
vertebral fractures, using the 2.5-mg once-daily formulation of
risedronate obtained a cumulative incidence of 12.3% at approxi-
mately 24 months (week 96) [5]. A postmarketing survey of the
17.5-mg once-weekly formulation of risedronate demonstrated
that the cumulative incidences at weeks 96 and 156 were 18.25%
and 24.92%, respectively [18]. The cumulative incidence of hip
fractures at 36months was 1.58%. A previous study investigated the
incidence of recurrent hip fracture among elderly Japanese women.
The results showed that the cumulative incidence of this type of
fracture at 36months was lower inwomen taking the 2.5-mg once-
daily formulation of risedronate (4.3%) than in controls (13.1%) [6].
Thus, the values in this study were similar to or lower than those in
the previous study. However, a simple comparison of the bone
fracture incidence rate cannot be conducted due to differences in
target population and assessment methods.

Chronic low back pain associated with vertebral fractures is a
common and serious consequence of osteoporosis that limits body
function and negatively affects one’s QOL [29]. In the present study,
approximately 80% of the patients had low back pain at baseline
among those who had records about pain. The proportion of pa-
tients with such pain decreased gradually over the observation
period; approximately 70% of patients no longer had low back pain
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at 36 months. Similar results were reported by previous studies
using other anti-osteoporotic drugs [30e32]. The 2.5-mg once-
daily formulation [33] and 17.5-mg once-weekly formulation [34]
of risedronate demonstrated improvement in QOL using EQ-5D
[35] in patients with osteoporosis. In general, osteoporosis pain is
directly caused by a spinal compression fracture. Ohtori et al. re-
ported that bone resorption due to osteoporosis may cause low
back pain in menopausal women with osteoporosis despite the
absence of vertebral fractures, and that the pain was lowered after
treatment with bisphosphonate (risedronate) with reducing NTX
levels [36]. Based on the results, they proposed anothermechanism
for pain, which involved neuropeptides such as substance P pro-
duced through osteoclast-generated tumor necrosis factor-a.
Risedronate would have reduced pain by suppressing osteoclast
activation. The mitigation of low back pain by the administration of
75 mg of risedronate may contribute to the improvement of pa-
tients’ QOL.

However, this study has some limitations. This was an open-
label surveillance with both investigators and the participants be-
ing aware of receiving risedronate, thereby possibly affecting the
evaluation of safety and efficacy of the drugs being studied. This
study is not a placebo-controlled randomized study; hence, the
exact extent of risedronate contributing to the prevention of bone
fractures in patients with osteoporosis remains unclear.

5. Conclusions

This postmarketing survey revealed that administering 75mg of
risedronate once in a month remained a favorable compliance rate
and may be useful for the treatment of patients, even the elderly,
with osteoporosis in daily practice.
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