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INTRODUCTION: The burden of cancer continues to rise, with approximately 18.8 cases per 100,000 of metastatic bone
disease (MBD) diagnosed each year. Treatment can have notable financial impacts on individual patients, from
hospitalizations, surgeries, systemic treatment, to rehabilitation. Our study aims to evaluate the current economic burden
of MBD in the U.S.

METHODS: Patient-level and cost data were obtained from the IBM Marketscan Commercial Claims Database for
patients diagnosed with MBD between 2016 and 2022. MBD patients were identified using ICD-10 codes C79.51 and
C79.52, with a requirement of 12 months of continuous enroliment before the first MBD diagnosis; patients with a prior
MBD diagnosis were excluded. Controls were defined as patients newly diagnosed with cancer within the same period
and were extracted using ICD-10 codes. MBD patients and controls were matched based on propensity scores using
nearest neighbor matching according to age, sex, region, plan type, and cancer type. Costs were winsorized to minimize
the influence of outliers and adjusted to 2024 dollars using the Bureau of Labor Statistics’ Consumer Price Index.
Demographics, clinical characteristics, and healthcare expenditures (inpatient, outpatient, and pharmacy) were compared.
Unadjusted comparisons were conducted for costs between cases and controls, as well as between MBD patients who
underwent orthopedic oncologic surgeries and those who did not. Multivariable analyses using a Gamma-log regression
model, adjusting for age, Charlson comorbidity index (CCI), cancer type, region, and plan type, were performed to derive
adjusted mean expenditures and expenditure differences. The national cost burden of MBD in the U.S. for 2025 was
estimated using population estimates, incidence rate, and an annual 5.6% increase in cost per case based on CMS health
expenditure projections.

RESULTS: The study included a total of 20,521 patients, comprising 10,312 patients with MBD and 10,209 matched
controls without MBD. The overall cohort had a mean age of 52.30 + 9.4, with 42.1% males and 57.9% females. MBD
patients had a significantly shorter follow-up period compared with controls (15.13 + 14.98 vs. 27.24 + 22.79 months; p <
0.0001) and exhibited a higher CCI (1.21 + 0.44 vs. 1.03 + 0.19; p < 0.0001). Incremental healthcare expenditures were
markedly elevated in the MBD cohort across cancer types, with adjusted differences ranging from approximately $106,021
for lung cancer to $371,124 for thyroid cancer (all p < 0.0001). Overall, MBD patients incurred markedly greater total
expenditures, with mean inpatient costs of $87,596 + 115,369 compared to $57,105 = 78,360 in controls (p < 0.001). Of
the MBD patients, unadjusted analyses showed that those patients who underwent orthopedic oncologic surgery (n =401)
had significantly higher overall expenditures compared to those who did not (n = 9,911) ($376,437.50 vs. $290,580.20; p
< 0.001). After adjustment, the predicted mean total expenditure was $397,136 for surgical patients versus $314,364 for
non-surgical patients, yielding an adjusted absolute difference of $82,772 (26.3% higher; p < 0.0001). The projected
national cost burden of MBD in 2025 was estimated at $18.7 billion.

DISCUSSION AND CONCLUSION: Our findings demonstrate that MBD significantly amplifies healthcare expenditures,
with affected patients incurring markedly higher costs than their non MBD counterparts. These elevated expenses were
consistently observed across cancer subtypes, underscoring the substantial economic burden posed by advanced
disease. Furthermore, the subgroup analysis revealed that MBD patients undergoing orthopedic oncologic surgery
experience even greater financial impact, independent of other demographic and clinical factors highlighting the profound
importance of orthopedic care and early diagnosis of MBD. These findings emphasize the urgent need for cost-effective
treatment  strategies and policy reforms to mitigate financial strain  on healthcare systems.
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Figure 1a: Incremental Expenditures graphically represented for patients without MBD.
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Figure 1b: Incremental represented for pa MBD.
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