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Abstract

Paget's disease of bone (PDB) is the second most common type of bone disease after osteoporosis. It
should be considered in the differential diagnosis of bone lesions in elderly men with prostate cancer
and single bone involvement, especially if increased serum levels of alkaline phosphatase coexist. We
present the clinical case of a patient with moderate chronic renal failure who was diagnosed with
prostate cancer, later treated surgically. He presented a bone lesion at the left hemipelvis for which the
suspected PDB was confirmed by biopsy. The aminobisphosphonate neridronate has been administered
with a cumulative dose of 200 mg, as a medical treatment of PDB. Due to the potential nephrotoxicity
of the aminobisphosphonates such as neridronate in patient with reduced glomerular filtration rate
(GFR), an alternative treatment of the PDB with denosumab, a fully human monoclonal antibody that
binds RANKL, has been discussed and proposed, in case of relapse of PDB and further deterioration of
GFR.
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Introduction

Paget's disease of bone (PDB) is the second most common type of bone metabolic disorder
after osteoporosis [1]. PDB represents a chronic focal bone remodelling disease which often
results in enlarged and deformed bones in single or multiple regions of the skeleton. Data from
clinical, radiological and necropsy observations suggest different PDB prevalence according to
different countries, up to 3-5% in Britain; while PDB prevalence in Italy, is at least 1%,
comparable with American and European observations [2].

Prostate cancer is the most common malignant neoplasm in men and it is the second leading
cause of male cancer-related death [3]. Bone metastases are commonly observed in advanced
prostate cancer and may lead to skeletal-related events [4]. High levels of alkaline phosphatase
(ALP) may be an important laboratory sign of bone metastases in patients with prostate
cancer, but may also be a marker of PDB [2,5].

Sometimes PDB coexists with prostate cancer and this may lead to a doubt in diagnosis

compared to bone metastases secondary to prostate cancer [6].
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We describe the case of an elderly man with prostate cancer and PDB, whose treatment has
been considered according with kidney failure, a relevant comorbid condition in aging men.

Case presentation

A 72 years-old man with a history of high blood pressure and type 2 diabetes has been
received in our Outpatient Clinic at the Department of Internal Medicine of University
Hospital of Messina to perform a fracture risk assessment due to a recently detected osteopenia
at a dual-energy X-ray absorptiometry [7]. After clinical and laboratory evaluation, including
prostate specific antigen, a diagnosis of prostate cancer (Gleason score 3+4) was formulated
and a surgical treatment was successfully soon after carried out. Further evaluations with
whole body computed tomography, X-ray and bone scintigraphy were able to identify a wide
bone lesion at the left hemipelvis which raised the doubt of bone metastasis from prostate
cancer (Figure 1 and Figure 2). By considering a high serum ALP level, Paget’s disease of
bone (PDB) was also considered and a bone biopsy confirmed this diagnosis. A further
assessment with renal scintigraphy was performed, showing a glomerular filtration rate (GFR)
of 38 ml/min and it was administered neridronate, in accordance with previous published data
[1]. Over the next four months, in order to minimize the risk of nephrotoxicity, a cumulative
dose of 200 mg neridronate was administered (25 mg i.m bimonthly) Vitamin D status
correction was obtained with a large oral dose of cholecalcipherol (300,000 Ul) followed by
maintenance dose of 25.000 Ul bimonthly. ALP levels decreased and maintained within the

normal range at follow up at 4 and 12 months (Table 1).

Tab.1. Main laboratory findings.

Creatinine Calcium Phosphorus ALP PTH 25(0OH)D
(vn0.6-1.2 mg/dl) (vn 8.2-10.4 mg/dl)  (vn2.5-4.6 mg/dl)  (vn40-150 UI/l)  (vn 12-72 pg/ml) (:n;}?;;)
Baseline 1.7 9.4 3 240 34.9 1g7.1
Month 1 15 8.8 2.8 198
Month 4 1.6 8.9 3.2 70 20.3 48.2
Month 12 1.6 9.62 3.6 78 27 25.2

Atti della Accademia Peloritana dei Pericolanti Classe di Scienze Medico-Biologiche (2018), 106:A8(1-6)
DOI: 10.6092 / 1828-6550 / APMB.106.2.2018.A8



Atti della Accademia Peloritana dei Pericolanti — APMB ISSN 1828-6550
Classe di Scienze Medico Biologiche
Vol 106(2 ) 2018
DOI: 10.6092 / 1828-6550 / APMB.106.2.2018.A8

Fig 1. X-ray of a prostate cancer patient with Fig 2. Total body bone scintigraphy showinga
Paget’s disease of left hemipelvis Paget’s disease of left hemipelvis.

Ant Post

Discussion
The case described provides clinician some insights. First, bisphosphonates are a class of
anti-resorptive agents approved to treat multiple skeletal disorders including
osteoporosis, malignancy-associated bone disease and PDB. Bisphosphonate treatment,
particularly at higher dose, could be associated with renal function deterioration and
cases of acute kidney failure have been reported among patients who received rapid
injections of zoledronic acid for bone metastases treatment [8,9]. We avoided use of
large doses of neridronate (e.g. 100 mg i.v.) in favour of repeated low doses of 25 mg
i.m. over time. In comparison with the treatment schedule by Merlotti et al. [1], which
involves weekly administration of i.m. neridronate, we used neridronate every 14 days to
possibly reduce the risk of kidney injury due to close repeated doses [10]. Neridronate is
included in the Italian guideline for the treatment of PDB and was not previously
associated with kidney failure. Moreover, i.m. administration allowed the patient to carry
out home therapy, thus avoiding further hospitalization [11]. A GFR of 30 ml/min at
least is required to administer bisphosphonates without increasing the risk of
nephrotoxicity [8]. Our patient showed a poor vitamin D status [12]. Therefore, large
oral dose of cholecalcipherol was administered before neridronate treatment both to
correct hypovitaminosis D and to contrast the possible rise of an acute phase response
due to aminobisphosphonate injection, as previously described [13]. We also argued a
possible alternative treatment in case of relapse of PDB represented bydenosumab
(Dmab). As known, interaction of osteoprotegerin, receptor activator of nuclear factor-
kappa B (RANK) with RANK ligand (RANKL), is crucial for the regulation of bone
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remodeling [14,15].

RANKL is the most potent controller of osteoclast formation and activity. As known,
Dmab is a fully human monoclonal antibody which binds RANKL [16]. Subcutaneous
Dmab injections every 6 months significantly reduces the risk of vertebral, nonvertebral,
and hip fractures, by increasing bone mineral density and reducing surrogate markers of
bone turn-over [7,16,17]. The interesting datum would be to understand the reasons why
Dmab may represent an alternative treatment of PDB in cases where neridronate is
contraindicated.

Efficacy of Dmabis independent of the degree of renal impairment also including
patients in chronic kidney disease stage 4 [18]. Moreover, the ratio between RANKL and
osteoprotegerin -its decoy receptor- was more than 3-fold higher in PDB patients than in
controls. Thus, Dmab, blocking RANKL, could be reasonably indicated as a potential
innovative treatment of this bone disorder [19,20]. New evidences are consistent with the
use of Dmab as a second line of treatment of PDB in specific contexts [21,22].

Finally, association of prostate cancer and PDB is a mere casualty? Etiology of PDB is
unknown, but mutations in the SQSTM1/p62 gene have been identified in up to 30% of
PDB patients [23]. Mutations in the same gene are also observed in patients with prostate
cancer, even if the causality of these mutations towards prostate cancer or PDB remains
to be clarified [24].

In conclusion, PDB is a focal disorder of bone remodelling characterized by an increased
osteoclast-mediated bone resorption. PDB may be asymptomatic, as in the described
clinical case, but it should be burdened from increased fracture risk possibly impairing
patient’s perceived quality of life [25]. PDB could simulate osteoblastic bone metastases
in prostate cancer patient and an accurate diagnostic work-up should be carried out.
Neridronate has been confirmed to be safe and effective in the treatment of PDB also
when moderate renal kidney failure coexists. However, due to the possible
nephrotoxicity of aminobisphosphonates in subjects with renal function deterioration, an
alternative treatment of PDB with Dmab could be considered.

Conflicts of Interest: There is no potential conflict of interest, and the authors have nothing to
disclose. This work was not supported by any grant.
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