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Introduction

Paget’s disease of bone is a disorder showing chronic abnor-
mality of bone turnover. Paget’s disease is common in
Europe, North America, Australia, and New Zealand, but is
rare in Asia [1]. Alendronate, one of the bisphosphonates,
is now widely used for the treatment of Paget’s disease,
and numerous studies have demonstrated the efficacy of
alendronate for this purpose [2–5]; however, alendronate is
not licensed in Japan for the treatment of Paget’s disease.
The dose of a bisphosphonate used for the treatment of
Paget’s disease is higher than that used for the treatment
of osteoporosis. However, there has been no report on
the appropriate dose of alendronate for the treatment of
Paget’s disease in Japanese patients.

We report two cases of Paget’s disease in Japanese pa-
tients treated with a low dose of alendronate (5mg per day,
orally) for 6 months. Marked reduction of bone turnover
was seen in both patients, and the reduction of bone
turnover lasted for 1 year after treatment had been
discontinued.

Case 1

A 66-year-old man presented with low back pain. There was
no notable disease in his past medical records. Radiography
confirmed pagetic changes, as well as osteolytic and scle-
rotic changes, in a local area of the left acetabulum and half
of the ilium, and the pubic bone, while whole-body bone
scintigraphy with 99mTc (technetium) showed hot spots in
the left acetabulum, half of the ilium, and the pubic bone.
Laboratory findings reflected an increase of bone turnover;

that is, bone formation was reflected by increased levels
of serum total alkaline phosphatase (T-ALP; 1344IU/l;
normal range, 110–370IU/l) and serum bone-specific
alkaline phosphatase (BAP; 129.2U/l; cutoff range in
Japanese men, £44.0U/l). Bone resorption was reflected by
increased levels of urinary N-terminal telopeptide of type
I collagen (NTX; 213nmol bone collagen equivalent
[BCE]/mmol·creatinine [Cr]; cutoff range in Japanese
men, £66.2nmol BCE/mmol·Cr) and deoxypyridinoline
(DPD; 12.3nmol/mmol·Cr; cutoff range in Japanese men,
£5.6nmol/mmol·Cr; Fig. 1). The diagnosis of Paget’s disease
was made on the basis of results of radiography, bone scin-
tigraphy, and laboratory examinations. Because Paget’s dis-
ease is rare in Japan, open biopsy was done to confirm the
diagnosis. Histology showed a mosaic structure of resorp-
tion and formation, and there was no evidence of a malig-
nant neoplasm or other bone disease.

The patient was treated with alendronate, at 5mg per
day, orally, and alphacalcidol (1.0mg/day), and daily calcium
intake was set at 1000mg to prevent a secondary increase
in parathyroid hormone (PTH). Nonsteroidal anti-
inflammatory drugs had not been taken. The low back pain
disappeared within 1 month. Six months after the start
of alendronate treatment, bone turnover had reached a
normal level (T-ALP, 157IU/l; BAP, 14.5U/l; NTX,
14.4nmolBCE/mmol·Cr; DPD, 2.3nmol/mmol·Cr). Radio-
graphy and computerized tomography at 6 months did not
show any changes. There was no correlation between the
disappearance of the low back pain and the decrease of
bone markers. Treatment was then discontinued, and the
decrease in bone turnover lasted for 1 year (Fig. 1).

Case 2

A 68-year-old woman complained of low back pain and
excessive warmth over bone. She had nothing notable in her
past medical records. Radiography showed pagetic changes,
and whole-body bone scintigraphy with 99mTc showed a hot
spot in 90% of the left pelvis. Laboratory findings revealed
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high levels of T-ALP (593IU/l), BAP (98.6U/l; cutoff
range in Japanese women, £75.7U/l), urinary NTX
(234.6nmolBCE/mmol·Cr; cutoff range in Japanese
women, £89.0nmolBCE/mmol·Cr), and DPD (13.2nmol/
mmol·Cr; cutoff range in Japanese women: £13.1nmol/
mmol·Cr; Fig. 2). The diagnosis of Paget’s disease was made
on the basis of the results of radiography, bone scintigraphy,
and laboratory examinations. Open biopsy was done to
confirm the diagnosis. Histology showed a mosaic structure
of resorption and formation, and there was no evidence of a
malignant neoplasm or other bone disease.

The patient was treated with alendronate, at 5mg per
day, orally, and alphacalcidol (1.0mg/day), and daily calcium
intake was set at 1000mg. Nonsteroidal anti-inflammatory
drugs had not been taken. The low back pain and excessive
warmth over bone disappeared within 3 months. Six months
after the start of alendronate treatment, bone turnover had

reached the normal range (T-ALP, 276IU/l; BAP, 28.2U/l;
NTX, 48.2nmolBCE/mmol·Cr; DPD, 4.2nmol/mmol; Fig.
2). Radiography and computerized tomography at 6 months
did not show any changes. The biochemical remissions per-
sisted for 1 year after the discontinuance of treatment.

Discussion

We have reported two cases of Paget’s disease in Japanese
patients treated with a low dose of alendronate (5mg per
day orally) for 6 months. In the protocol for the treatment
of Paget’s disease, the dose of alendronate is 40mg daily [5],
whereas the dose for the treatment of osteoporosis is 10mg
daily [6,7]. Although alendronate is not available for the
treatment of Paget’s disease in Japan, etidronate is avail-
able for this purpose. The reasons that we used a low dose
of alendronate, rather than etidronate for the two patients
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Fig. 1. Changes in bone turnover markers in case 1. T-ALP, total
alkaline phosphatase; BAP, bone-specific alkaline phosphatase; NTX,
N-terminal telopeptide of type I collagen; DPD, deoxypyridinoline;
BCE, bone collagen equivalent; Cr, creatinine; M, months
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Fig. 2. Changes in bone turnover markers in case 2
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described here are as follows. First, the dose of etidronate
that most effectively reduces increased bone resorption can
also impair mineralization [1]. Second, etidronate is con-
traindicated in the presence of lytic changes in a weight-
bearing bone [1]. Third, in a single comparative study, in
which alendronate was compared with etidronate [2], the
alendronate-treated group had significantly greater de-
creases in both T-ALP (79% vs 44%) and DPD (75% vs
51%) than the etidronate-treated group (P < 0.001 for both
markers). In addition, normalization of T-ALP was much
more frequent in alendronate-treated patients (63.4% vs
17.0%; P < 0.001) [2]. Fourth, the suitability of alendronate
for Japanese seems to be different from that for Caucasians,
because the dose of alendronate for the treatment of os-
teoporosis in Japanese (5mg/day) is half that used for the
treatment of osteoporosis in Caucasians (10mg/day). The
difference in dosage between Caucasians and Japanese may
be explained by an ethnic difference in pharmacokinetics
[8]. This suggests that a low dose of alendronate may be
effective in Japanese patients with Paget’s disease. Finally,
the degree of elevation of bone metabolic markers offers an
approximation of the extent or severity of the abnormal
bone turnover, with higher levels reflecting a more active,
ongoing localized metabolic process [1]. For example, pa-
tients with the highest T-ALP elevations (e.g., > ten times
the upper limit of normal) have involvement of the skull as
at least one site of the disorder. On the other hand, lower
values (e.g., < three times the upper limit of normal) may
reflect a lesser extent of involvement [1]. In both our pa-
tients, the values for T-ALP, BAP, NTX, and DPD were
approximately 1.0-3.6 times the upper limits of normal,
indicating that the disease was of lesser extent.

In both of our patients, alphacalcidol (1.0mg/day) and a
daily calcium intake of 1000mg were also given, to prevent
a secondary increase in PTH. The administration of
alphacalcidol and a calcium supplement may not be neces-
sary with a low dose of alendronate; however, Siris et al. [9]
suggested that pagetic osteoclasts were more sensitive to
PTH than were osteoclasts in unaffected parts of the skel-
eton. Moreover, the acute inhibition of osteoclasts in condi-
tions of high bone turnover leads to a rapid fall in serum
calcium levels, followed by an increase in the level of PTH
[10,11], and this is an important concept to explore in
optimizing bisphosphonate therapy, not only for Paget’s
disease but probably for osteoporosis as well, in which
bisphosphonate therapy also promotes a secondary par-
athyroid response [12].

It has been reported that suppression of serum ALP to
within the normal range is a prerequisite for obtaining long-
term remission in Paget’s disease of bone [13]. Retreatment
is recommended when indices increase above the upper
limits of normal ranges or when they increase by 25% above
the previous nadir [14]. Both patients described here
showed no increase in bone turnover for 1 year after the
discontinuance of treatment. In addition, the therapeutic
efficacy and prognosis of the low dose of alendronate was
not different from these features with a high dose of
alendronate [1]. Khan et al. [15] described four treatment
regimens of alendronate in patients with Paget’s disease

(two groups were treated with either 40 or 80mg/day for 3
months, followed by placebo for a further 3 months; the
other two groups were treated with either 40 or 80mg/day
for 6 months) [15]. Alendronate induced a marked suppres-
sion of the urinary excretion of hydroxyproline and serum
T-ALP in all treatment groups. Although there has been no
report that a low dose of alendronate is effective for the
patient with a lesser extent of involvement or lower values
for bone metabolic markers, our results clearly indicate that
a low dose of alendronate is effective for treating Japanese
patients with Paget’s disease that affects of half of the pel-
vis. We therefore recommend that treatment for Japanese
patients with Paget’s disease, especially those with disease
affecting only one site, should start with a low dose of
alendronate.

The guidelines for the management of Paget’s disease in
the United Kingdom recommend that the first-line manage-
ment of Paget’s disease should use bisphosphonates, such as
oral tiludronate, oral risedronate, or intravenous pami-
dronate [5]. Etidronate is not recommended for the treat-
ment of Paget’s disease. Paget’s disease is rare in Japan;
however, guidelines for Japanese patients should be devel-
oped, and more effective bisphosphonates for this purpose
should be licensed in future.
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