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Significance & Hypothesis/Techniques:

Bone-modifying agents are effective in reducing skeletal-related events (SREs) in patients with metastatic
bone disease. As survival has improved in patients with advanced cancer, the long-term management of
bone metastases has become increasingly important. In particular, the clinical balance between sustained
prevention of SREs and cumulative toxicities such as medication-related osteonecrosis of the jaw (MRONJ)
remains uncertain. The purpose of this study is to evaluate the efficacy and risks of long-term denosumab

therapy and denosumab discontinuation.

Innovation:

To identify the results of denosumab treatment in real-world clinical practice.

Approach:

We retrospectively reviewed 335 consecutive Japanese patients with bone metastases who received
denosumab at a single institution between 2012 and 2024. Risk factors for SREs during denosumab
therapy were analyzed, together with the incidence of long-term adverse events including MRONJ and
atypical femoral fracture (AFF). Patients were divided into discontinuation and continuation groups to
identify factors associated with treatment discontinuation. In patients who discontinued denosumab, the
incidence and timing of post-discontinuation SREs and fragility vertebral fractures were evaluated. Finally,
patients with and without post-discontinuation SREs were compared to identify factors associated with

safer discontinuation.

Results:

SREs during denosumab treatment were significantly associated with a history of SREs before treatment
initiation and the presence of lung metastases at the start of therapy (figure). MRONJ developed in 12.5%
of patients with a mean treatment duration of 34.2 months. No cases occurred within the first year. AFF
occurred in 1.2%, with the earliest case observed at 27 months.

Denosumab was discontinued in 86 of 335 patients (25.7%). Compared with the continuation group
(n=249), the discontinuation group had significantly longer treatment duration and a significantly higher

frequency of MRONJ. In contrast, visceral metastases and SREs during denosumab treatment were more



common in the continuation group, suggesting that patients with greater systemic disease burden or
ongoing skeletal complications were more likely to remain on treatment (table 1).

Among the 86 patients who discontinued denosumab, 24 (27.9%) developed SREs after discontinuation.
The mean time from the final denosumab administration to SRE occurrence was 14.8 months. No post-
discontinuation SREs occurred within the first 3 months. Fragility vertebral fractures occurred in 3.5% of
patients, with the earliest event observed 7 months after final administration.

Comparison of patients with post-discontinuation SREs (n=24) and those without SREs (n=62) showed no
significant differences in age, sex, duration of denosumab treatment, primary tumor type, or prior SRE
history. However, both the Spinal Instability Neoplastic Score (SINS) and Mirels score at the time of

discontinuation were significantly higher in the post-discontinuation SRE group (table 2).

Discussions:

Long-term denosumab treatment was associated with a substantial incidence of MRONYJ in this Japanese
cohort, particularly after prolonged administration. After discontinuation, SREs and fragility vertebral
fractures were not immediate events, but they developed in a clinically meaningful proportion of patients
over time. Higher SINS and Mirels scores at discontinuation were associated with subsequent SREs,
indicating that skeletal instability and fracture risk should be carefully assessed when considering

denosumab discontinuation.
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