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Cost-effectiveness of Denosumab versus Zoledronic Acid in patients with bone metastases from solid tumours in Spain
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Table 2. Discontinuation rate Costs

Breast
cancer

0.409
0.476

BACKGROUND

» Sensitivity analyses showed SRE rates and administration costs to LIMITATIONS

be the inputs with the greatest impact on model results (Figures
1-3).

* Denosumab was dominant (more effective and less costly) in 69% of
scenarios and remained cost-effective in 97% (using €30,000/QALY
threshold).

Analysis included drug, administration, monitoring and SRE costs.
These costs were based on annual administrations: 13 for
denosumab* and 14.47 for zoledronic acid, obtained by considering
the different administration schedules observed in clinical practice in
Spain: 60.2% of patients receive zoledronic acid every 4 weeks,
36.4% every 3 weeks and 3.4% every 6 weeks.’

Other solid ’
tumours

0.619
0.628

Prostate
cancer

0.284
0.228

» Cost savings outside the healthcare system were not taken into
account nor were other requirements for healthcare resource use
such as pain management or time spent by hospital staff in the
administration of denosumab and zoledronic acid. Therefore, these

Bone metastases often lead to the development of pathologic
fractures, spinal cord compression and the need for surgery or
radiation to bone, commonly referred to as bone complications or
skeletal-related events (SRES).

Denosumab

Zoledronic acid

* Denosumab was cost-effective in 100% of the breast cancer and

* SREs can grgat .y.impact Hpon @ patient's quality of life” and * Conservatively, it was assumed that denosumab and zoledronic acid rostate cancer scenarios ;eSJ N m|g£1,t be cons@eredd cotn servative and to be underestimating
represent a significant economic burden to European healthcare . Adverse events rates (0.057 [denosumab] and 0.052 [zoledronic administration and monitoring costs would apply only to doses not P | enosumab s economic advaniages. |
systems.” acid]) and distribution by type were estimated based on the administered concomitantly with intravenous chemotherapy. The — Ithas been observed that treatment with denosumab delays the
» Until recently, bisphosphonates have been the mainstay of treatment integrated safety results across the three clinical trials. percentages of zoledronic acid doses not administered onset of pain, pain worsening and reduces the requirement for

progression to strong opioid analgesics, versus zoledronic
acid. >

— Time needed for administration of zoledronic acid greatly
exceeds that for denosumab, it could therefore be assumed that

there may be additional costs associated with zoledronic
acid.41718

Adherence and persistance to treatments were considered to be
100% until patients’ death, although this is likely not the case in the
real-world setting.

for the prevention of SREs. Among them, zoledronic acid (generic
formulation now available in Spain) has been by far the most widely
used in Spain (approximately 93% of patients).’

concomitantantly with intravenous chemotherapy were obtained
from a Spanish observational study: 64.2% (breast cancer); 68.4%
(prostate cancer); 52.6% (other solid tumours).™

* Adverse events included in the model were those considered
clinically and economically relevant: hypocalcaemia, osteonecrosis
of the jaw and renal toxicity.’

L

Figure 1. Cost difference (denosumab vs generic
zoledronic acid) in patients with breast cancer

» Unit costs (2013, €), were procured from the literature#'* and local
databases'™™ (Table 3).

Published public ex-manufacturer prices were used for both
denosumab and generic zoledronic acid.™

The recently approved fully human monoclonal antibody;
denosumab* (subcutaneous injection), was proven to be superior to
intravenous zoledronic acid in the prevention of SREs in patients
with bone metastases from solid tumours in an integrated analysis of
three large phase 3 clinical trials.®

 Mean overall survival (3.73 years [breast cancer], 2.24 years
prostate cancer] and 1.73 years [other solid tumours]) was
estimated using pooled data from both treatment groups in the .
clinical trials as no significant differences were observed overall

between the two treatment arms.

| Favours denosumab || Favours zoledronic acid

Administration cost
(£ 50% variations)

Considering clinical
practice SRE rates 0

SRE management costs
(£ 20% variations)

Including patient
discontinuation other
than death

Base case and sensitivity analysis

OBJECTIVE .

Quality of Life

» Baseline utilities (0.66 [breast cancer], 0.68 [prostate cancer] and
0.58 [other solid tumours])® were assessed through self-reported
EQ-5D (generic standardised questionnaire for the measurement of
quality of life) from patients that did not experience any on-study
SRE.

Utility decrements associated with SREs (-0.07 [pathologic fracture],
-0.10 [radiation to bone], -0.14 [surgery to bone], -0.56 [spinal cord
compression]) and adverse events were obtained from a time
trade-off study.’

* The analysis did not consider patient preference related to the mode
of administration,™ duration of treatment relating to patients health,
or the quality of life gains associated with denosumab’s prolonged
time to severe pain onset, suggesting QALYs gained might be
underestimated for denosumab.

Monitoring cost
(£ 50% variations)

Including AE
management costs

The base case did not consider discontinuation other than death or
adverse events as in the integrated analysis of the clinical trials, the
overall incidence was similar between the two treatment arms.>

» To assess the cost-effectiveness of subcutaneous denosumab
versus intravenous generic zoledronic acid in patients with bone
metastases from breast cancer, prostate cancer and other solid
tumours in Spain.

» Sensitivity analyses were performed: for SRE management costs
(£20%); considering administration and monitoring costs (£50%);
using SRE rates from clinical practice in patients with breast and
prostate cancer’; and including discontinuation and adverse event
rates. Thus, a total of 9 scenarios were assessed for breast and
prostate cancer patients and 8 scenarios for other tumours.

AE, adverse events: SRE, skeletal-related event o

All analyses were performed with the official drug prices. However,
drug acquisition costs might be lower in hospitals and might change
the results and conclusion of the analysis.

CONCLUSIONS

» Denosumab is cost-effective versus generic zoledronic acid in the
prevention of SREs in patients with bone metastases from solid
tumours and is considered dominant (more effective and less costly)
In most scenarios assessed.
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METHODS .

A Markov model (4-week-cycle duration) was used to estimate the
lifetime costs, SRE incidence (pathologic fracture, spinal cord
compression, radiation to bone and surgery to bone) and quality
adjusted life years (QALY's) from the perspective of the Spanish
Healthcare System.

* A 3% annual discount was used in costs and outcomes.'

RESULTS

» Denosumab yielded 0.044, 0.041 and 0.026 additional QALY's and
avoided 0.48, 0.35 and 0.22 SREs in patients with breast cancer,
prostate cancer and other solid tumours, respectively (Table 4).

Figure 2. Cost difference (denosumab vs generic
zoledronic acid) in patients with prostate cancer

| Favours denosumab || Favours zoledronic acid
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Table 3. Unit costs

Administration cost
(£ 50% variations)

* Three health states were considered: “on treatment”: “off treatment’;
and “death”.

* A constant rate of SREs and the QALY impairment attributable to the
SREs was applied in each cycle.

Considering clinical
practice SRE rates

(€, 2013)

SRE management costs
(£ 20% variations)

* |n patients with breast cancer and prostate cancer, denosumab was
also associated with savings of €704 and €606 per patient (Table 4).
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