5.3 Intervention

The intervention under investigation is the drug denosumab, a monoclonal antibody that inhibits the
attachment of RANKL to its receptors, facilitating an increase in BMD in patients. Denosumab (Prolia®)
administered subcutaneously in 60 mg doses was included. Denosumab administered in 120 mg doses

(i.e. Xgeva®) was excluded from this review.4073

54 Comparator

Three relevant comparators were included (Table 4). Bisphosphonates and SERMs are active

comparators available in Switzerland.

Bisphosphonates are drugs that inhibit bone remodelling and are commonly used to treat
osteoporosis.”* Only the four types of bisphosphonate available in Switzerland (alendronate,
ibandronate, risedronate and zoledronate) have been included as comparators. Additionally, these
bisphosphonates were only included at the specific doses available in Switzerland, including
alendronate administered orally at a once weekly dose of 70 mg, risedronate administered orally at a
once weekly dose of 35 mg, zoledronate administered via an IV infusion delivered at a dose of 5 mg
once per year and/or 4 mg administered monthly, trimonthly and/or yearly, and ibandronate
administered orally at a once monthly dose of 150 mg and/or a trimonthly IV injection containing 3 mg
of the active compound. Per Swissmedic, ibandronate is only indicated for use in postmenopausal

women.

SERMs are drugs that can stimulate or inhibit oestrogen receptors. SERMs are used to treat a large
variety of postmenopausal conditions (including osteoporosis) because the drug behaves differently in
various types of human tissue.”> Only the two types of SERMs available in Switzerland (i.e.
bazedoxifene! and raloxifene) were included. Additionally, these SERMS were only included at the
specific doses available in Switzerland: raloxifene administered orally via a daily 60 mg tablet and
bazedoxifene administered as a daily 20 mg tablet. Per Swissmedic, SERMs are only indicated for use

in postmenopausal women.

1 During the production of this report, bazedoxifene (Conbriza®) was removed from the Spezialitatenliste; however,

it will still be included in the analysis per the original project scope.
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All pairwise comparisons from both indirect and direct evidence are available in Table 79, Appendix
C. It is difficult to determine if any of the statistically significant results are also clinically significant, as
there is no verified scale that associates an increase in BMD with a decrease in the risk of vertebral or

nonvertebral fractures.107-109

The total within-design heterogeneity in the network was low. The heterogeneity between individual
arms (i.e. placebo vs alendronate and placebo vs zoledronate) was also low (Table 109, Appendix D).
There was no evidence of local inconsistency between the direct and indirect comparisons (Table 79,

Appendix C).

A funnel plot assessing publication bias in the NMA of LS BMD in men with prostate cancer on HAT
who have an increased fracture risk is presented in Figure 108 (Appendix E), showing no statistical

evidence of asymmetry.

The sensitivity analysis indicated that the results were likely impacted by imprecision. The results
indicated that risedronate (compared to placebo) increased LS BMD by 5.6% (MD: 5.60; Crl: 2.73, 8.66)
in a combined population. The sensitivity analysis could not quantify the impact of reporting bias,
selection bias, or attrition bias on the main analysis as none of the RCTs that reported the effect of
denosumab on LS BMD in men with prostate cancer on HAT in the respective categories presented a

low risk of bias. The complete results of the sensitivity analysis are available in the HTA Supplement.

Total hip (TH)

Postmenopausal women with osteoporosis

TH BMD data in postmenopausal women with osteoporosis were available from six two-arm RCTs and
one three-arm RCT, which compared five treatments (Figure 32).152 160 171 173 180 182192 The jncluded

RCTs had a combined sample size of 13,666.152 160 171 173 180 182 192
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Figure 32 Network diagram for TH BMD in postmenopausal women with osteoporosis

RLX

DEN

PLB

24

ZOoL 2

BAZ

Abbreviations:
BAZ: bazedoxifene; BMD: bone mineral density; DEN: denosumab; PLB: placebo; RLX: raloxifene; TH: total hip; ZOL.:
zoledronate.

The treatment effects relative to placebo in postmenopausal women with osteoporosis are available in
Figure 33. After 19 (+ 1 SD) months, denosumab can increase BMD measured at TH by 4.55%. Both
denosumab and zoledronate were statistically significant compared to placebo. Denosumab was

ranked as the most effective treatment at increasing TH BMD in postmenopausal women and

bazedoxifene was the least effective active treatment.

Figure 33 Forest plot indicating the mean percentage difference in TH BMD (relative to

placebo) in postmenopausal women with osteoporosis at 19 (* 1 SD) months

Sample SUCRA
Treatment "P MD 95% Crl Rank
size Score
DEN 607 —— 4.55 [3.08, 6.05] 89.01 1
ZOL 3,604 e 4.31 [2.60, 5.67] 83.70 2
RLX 1.849 i 1.87 [-0.20, 4.05] 44.32 3
BAZ 2,018 s 1.48 [-0.08, 3.25] 31.46 4
PLB 5,588 0.00 [0.00, 0.00] 1.52 5
| I N ) S B BN SN B B B B B |
-050051152253354455556
Mean Difference relative to PLB
Abbreviations:

BAZ: bazedoxifene; BMD: bone mineral density; Crl: credible interval; DEN: denosumab; MD: mean difference; PLB:
placebo; RLX: raloxifene; SD: standard deviation; SUCRA: surface under the cumulative ranking curve; TH: total hip; ZOL.:
zoledronate.

Notes:

Credible interval (Crl): interval within which RR values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23%

Surface under the cumulative ranking curve (SUCRA): probability that a specific treatment is among the most effective
options (i.e. “best”) in the network. A SUCRA value of 100% suggests that the treatment is the most effective treatment
included in the network; a SUCRA value of 0% suggests that the included treatment is the least effective treatment in the
network.120

Rank: position of treatment hierarchy within the network based on the SUCRA score, with 1 representing the most effective
treatment.

This forest plot is the result of a network meta-analysis performed using a Bayesian inference.
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8.3.2 Additional model inputs

8.3.2.1 Residual effect after treatment

Bisphosphonates

Bisphosphonates are characterised by a residual effect after discontinuation. As per
recommendations,238 the beneficial effect of bisphosphonates was assumed to decline in a linear

manner over a period of time equal to treatment duration (up to five years) (Table 18).

In a recent HTA,2%5 the offset period for zoledronate was assumed to be longer; it being assumed that
the beneficial treatment effects falls to zero after ten years from the start of a three-year treatment period
(or over a proportional period if treatment was discontinued early). This assumption was, conservatively,
borrowed for our model (Table 18). A sensitivity analysis in which the offset period for zoledronate was

set equal to treatment duration, as done for the other bisphosphonates, was also conducted.

Denosumab

The residual effects of denosumab are limited, with recent studies suggesting rapid decline in BMD and

increased risk of multiple vertebral fractures.% 261,

In a post-hoc analysis of the FREEDOM RCT, Cummings et al. 2018 analysed the risk of new or
worsening vertebral fractures in participants who discontinued denosumab during the FREEDOM study
or its extension.'%® It was found that among participants who discontinued denosumab, the risk of new
and worsening vertebral fracture quickly increased to levels similar to the risk in untreated

participants.’5°

As per a recent example,2%5 the beneficial effect of denosumab was assumed to disappear by one year
after treatment discontinuation (or after a period equal to the treatment duration if the patient was on
treatment for less than one year) (Table 18). Sensitivity analyses were conducted in which (1) the offset
period of denosumab was removed completely, and (2) the offset period of denosumab was set equal
to treatment duration. These analyses were conducted to facilitate an exploration of the impact of the

limited residual benefit of denosumab on cost-effectiveness outcomes.

SERMs

As per a recent example,?5® the beneficial effect of raloxifene was assumed to disappear by 1 year post-
treatment discontinuation (or after a period equal to the treatment duration if the patient was on

treatment for less than one year) (Table 18). We also extended this assumption to bazedoxifene (Table
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Persistence with therapy

A previous osteoporosis economic evaluation in the Swiss context, which assessed the cost-
effectiveness of intervention with alendronate versus no treatment, assumed a 50% dropout rate during
the first half-year cycle and no dropouts thereafter.25° However, this study did not consider persistence

across other anti-osteoporotic therapies of interest.

Many previous evaluations assessing the cost-effectiveness of denosumab in other European countries
have used country-specific real-world medication adherence data for oral bisphosphonates and applied
the RR of non-persistence from the Denosumab Adherence Preference Satisfaction (DAPS) study.'®®
205208243 A Spanish cost-effectiveness study taking this approach used medication adherence data from
Sweden, given a lack of country-specific data.?*! Studies including other parenteral administrations (e.g.
zoledronate) have assumed the same persistence as denosumab, taking into account the different

timepoints of administration.205 241247

The DAPS study—a 2-year randomised cross-over trial comparing patient preference, adherence to
and satisfaction with oral alendronate vs denosumab among postmenopausal women—found that at
12 months, 20.2% of patients in the alendronate arm had discontinued therapy compared with 9.5% in

the denosumab arm (RR = 0.5; 95% CI 0.27 to 0.93).46

No publications describing persistence rates with anti-osteoporotic therapies in Switzerland were

identified.

Persistence at 12 months

In a systematic review of retrospective studies estimating treatment persistence with oral
bisphosphonates, the pooled rate of persistence at 12 months across Europe was estimated to be 46%
[95% CIl 43 to 49].284 Another systematic review provided pooled estimates on persistence with
parenteral osteoporosis therapies at 12 months (median: 47.5% for IV ibandronate; 81% for

denosumab; 42% for zoledronate); however, these were not specific to Europe.

In Germany, 12-month persistence with oral bisphosphonates of 51% (ibandronate), 44.8%
(alendronate) and 35.2% (risedronate) have been reported.?%® When weighted by the size of patient
populations for alendronate, oral ibandronate and risedronate in Switzerland (calculated from © COGE
GmbH. Tarifpool. © SASIS AG sales data; see Figure 97, Section 8.5.4.1), a 12-month persistence of
0.457—close to the meta-analysis result—is derived. For oral bisphosphonates, this rate was adopted
in the base case (Table 19). In this same German study,?®% 12-month persistence rates of 56.6% and
65.6% for IV ibandronate and zoledronate, respectively, were also reported and have been used in the

base case (Table 19). In another German study, 12-month persistence with oral bisphosphonates, IV
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ibandronate and zoledronate were reported at 30.1-31.4%, 42.9% and 33.8%, respectively.'%® These

estimates were used in a sensitivity analysis.

In Germany, 12-month persistence with denosumab has been reported at 55.9% and 93.0% in two
different studies.'%5 2!" Applying the rate ratio for non-persistence reported in the DAPS study (RR =
0.5)6 to the non-persistence rate adopted for oral bisphosphonates, the derived 12-month persistence
rate for denosumab falls between the two reported values (i.e. 0.729). This rate was used in the base

case evaluation (Table 19).

In Sweden,12-month persistence with raloxifene of 42.4% has been reported.2% In this same study, 12-
month persistence with alendronate and risedronate were reported at 51.7% and 50.6%,256 267
respectively, slightly higher than the 45.7% used in the DES. Nonetheless, a 12-month persistence of
42.4% was adopted for both raloxifene and bazedoxifene in the base case; a potentially conservative

assumption.

Persistence at 24 months

In the systematic reviews described above,?* 268 mean 24-month persistence with oral
bisphosphonates, 1V ibandronate, denosumab and zoledronate were reported at 30%, 25%, 45.5% and

35.8%, respectively. None of these values were specific to Europe.

Of the European studies reporting 24-month persistence data for oral bisphosphonates,?64 the weighted
average reported persistence was 26.2% (calculated ad hoc here). This value was used in the base
case analysis (Table 19). Of the European studies reporting 24-month persistence data for IV
ibandronate, the average reported value was 31.7%; for zoledronate, it was 35.8% (Table 19). 24-
month data reported by Hadji et al. 2016 of 16.7-17.5%, 24.8% and 20.9%, respectively, for oral

bisphosphonates, IV ibandronate and zoledronate were used in the sensitivity analysis.

In Germany, 24-month persistence with denosumab has been reported at 39.8-75.1%,105 269 with an
average of 57.5% (calculated ad hoc here) (Table 19). Differences in estimated persistence rates may

be due to alternate endpoint definitions, or the prospective versus retrospective study designs.0

In Sweden, 24-month persistence with raloxifene of 26.0% has been reported.2%6 The Swedish estimate

was again used in the base case (Table 19).
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Table 19

Non-persistence data used in the economic evaluation

Drug Regimen Intended duration | Persistence at 1 year | Persistence at 2 years
DEN Subcutaneous 5 years 0.729 0.575
injection, 6-monthly | (10 years in DSA) | (0.559; 0.93 in DSA) (0.398; 0.751 in DSA)
Oral Weekly (ALN; RIS) or | 5 years 0.457 0.262
bisphosphonates | monthly (IBN) tablet (0.302 in DSA) (0.172 in DSA)
IV IBN IV injection, every 3 5 years 0.566 0.317
months (0.429 in DSA) (0.248 in DSA)
Z0L IV injection, yearly 3 years 0.656 0.358
(0.338 in DSA) (0.209 in DSA)
BAZ Daily tablet 5 years 0.424 0.26
(0.302 in DSA) (0.172in DSA)
RLX Daily tablet 5 years 0.424 0.26
(0.302 in DSA) ().172in DSA)
Abbreviations:

ALN: alendronate; BAZ: bazedoxifene; DEN: denosumab; DSA: deterministic sensitivity analysis; IBN: ibandronate; IV;
intravenous; RIS: risedronate; RLX: raloxifene; ZOL: zoledronate.

Summary

Patients were assumed to be at risk of non-persistence during the first two years of treatment and if
persistent at two years, were assumed to remain persistent for the intended five-year period. This differs
slightly from a previous model, which assumed patients to be at risk of non-persistence during the first
three years of treatment,?*3 as German real-world data were limited to two years follow-up. Non-
persistence estimates informed TreeAge table distributions, from which each patient who entered the
DES system was assigned a duration of therapy for each therapy, based on the non-persistence

estimates reported in Table 19.

For example, for denosumab, 72.9% and 57.5% of patients were assumed to remain on treatment at
one and two years, respectively (Table 19). Each patient had a 27.1% chance of be assigned a duration
of therapy value of either 6 months or 1 year (13.6% chance for each), a 15.4% chance of being
assigned a value of either 1.5 or 2 years (7.7% chance for each), and a 57.5% chance of being assigned
a value of 5 years. Denosumab is administered as a 6-monthly dose, therefore duration of therapy
values were assigned at 6-monthly intervals. For bisphosphonates and SERMs, 3-monthly intervals
were used, except for zoledronate for which a yearly-interval was used given it is administered as a

once-yearly injection.

A patient remained on therapy until the simulation clock reached the patient’s assigned time-on-therapy.
At this point, the patient’s attributes were updated to reflect that they had discontinued therapy and

entered an offset period. The patient was re-assigned age-dependent time-to-fractures based on
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Table 20 List of parameters included in the probabilistic sensitivity analysis

Variable Parameter value Distribution type
Mean (standard deviation)

Cost of HF event CHF 56,527.10 (5,652.71) Gamma
Cost of VF event CHF 16,456.75 (1,645.68) Gamma
Cost of NHNV fracture event CHF 12,131.38 (1,213.14) Gamma
Utility multiplier (VF; initial) 0.671(0.0671) Beta
Utility multiplier (VF; subsequent) 0.841 (0.0841) Beta
Utility multiplier (HF; initial) 0.545 (0.0545) Beta
Utility multiplier (HF; subsequent) 0.857 (0.0857) Beta
Utility multiplier (NHNV fracture; initial) 0.791(0.0791) Beta
Utility multiplier (NHNV fracture; subsequent) 0.952 (0.0952) Beta

Abbreviations:
CHF: Swiss francs; HF: hip fracture; NHNV: non-hip non-vertebral; VF: vertebral fracture

8.4 Results: cost-effectiveness

Cost-effectiveness was determined via cost-effectiveness frontier analysis. For each scenario, mean
cost and QALY outcomes for each intervention were calculated. Next, interventions were ranked in
order of least to most costly and absolutely dominated alternatives (i.e. interventions more costly and
less effective than another) were excluded. ICERs were calculated, comparing each intervention with
the next most costly, undominated alternative. Finally, any extendedly dominated interventions (i.e. an
alternative dominated by a combination of two others) were removed and ICERs recalculated if

necessary. Pairwise comparisons between denosumab and each comparator were also made.

8.4.1 ICER for the base case

Table 21 and Figure 88 show cost and QALY outcomes for each intervention when the DES model is
run for the base case scenario (i.e. women age 70 years at the high-risk threshold). IV ibandronate was
the most cost-effective option at a hypothetical WTP threshold of CHF100,000, with the only other
undominated, more costly alternative (denosumab) having an ICER of CHF615,149 relative to IV

ibandronate (Table 21 and Figure 88).

ICERSs for the pairwise comparisons of denosumab with no treatment, bazedoxifene, and raloxifene
were less than the hypothetical WTP threshold of CHF 100,000, while ICERs for the comparisons with
oral bisphosphonates and IV ibandronate were above the hypothetical WTP threshold (Table 21). The
ICER for the pairwise comparison with zoledronate was close to the hypothetical WTP threshold, at

CHF107,460 (Table 21).
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8.4.2 ICER:s for alternate base case scenarios
8.4.2.1 Scenario analyses on start age and baseline risk level

Details of cost and QALY outcomes for each intervention under each scenario, as well as results of
pairwise comparisons between denosumab and each comparator individually, are available in Table
133, Table 134 and Table 135 (Appendix I). Summaries of the cost-effectiveness frontier analyses

outcomes are provided in Table 22, Table 23 and Table 24.

For therapy starting at age 60 years, zoledronate was the most cost-effective option in women at
moderate or high fracture risk at a hypothetical WTP threshold of CHF100,000, with ICERs of
CHF47,817 and CHF 31,075 relative to the next undominated, lower cost option (Table 22). For women
at very high risk, IV ibandronate was the most cost-effective option at a hypothetical WTP threshold of
CHF100,000, with the only undominated, more costly alternative (denosumab) having an ICER of
CHF501,781 relative to IV ibandronate (Table 22). In women at moderate fracture risk, denosumab
was dominated by IV ibandronate (Table 22). In women at high fracture risk, denosumab was
undominated; however, its ICER relative to the next undominated, lower cost option (zoledronate) was

CHF1.23 million (Table 22).

Table 22 Cost-effectiveness frontier analysis results: start age of 60 years at various risk
levels
Age: 60 years Moderate High Very high

Undominated 1. No treatment 1. No treatment 1. IVIBN
(ICERs 2. Oral BIS (ICER:20,890) | 2. OralBIS (ICER: 12,514) | 2. DEN (ICER: 501,781)
calculated) 3. ZOL (ICER: 47,817) 3. ZOL (ICER: 31,075)

4. IVIBN (ICER: 156,524) | 4. DEN (ICER: 1,230,256)

Dominated BAZ, RLX, DEN BAZ, IV IBN and RLX BAZ, no treatment, oral BIS,
RLX, ZOL
Extendedly None None None
dominated
Abbreviations:

BAZ: bazedoxifene; BIS: bisphosphonates; DEN: denosumab; IBN: ibandronate; ICER: incremental cost-effectiveness ratio;
IV: intravenous; RLX: raloxifene; ZOL: zoledronate.

Notes:

ICERs are Swiss franc per QALY gained. ICERs have been calculated comparing the corresponding intervention with the
previous, undominated alternative (e.g. for the moderate risk column, ICERs presented are for RLX vs no treatment and
DEN vs RLX).

Interventions in bold are the most cost-effective option at a hypothetical willingness-to-pay threshold of approximately
CHF100,000.

For women starting therapy at age 70 years, IV ibandronate was the most cost-effective option at all
risk levels at a hypothetical WTP threshold of CHF100,000 (Table 23). Denosumab was undominated

at all risk levels, however its ICERSs relative to the next undominated, lower cost option (IV ibandronate)
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were CHF1.5million, CHF615,149, and CHF438,327 in women age 70 years at moderate, high, and
very high risk (Table 23).

Table 23 Cost-effectiveness frontier analysis results: start age of 70 years at various risk
levels
Age: 70 years Moderate High (base case scenario) Very high
Undominated 1. OralBIS 1. IVIBN 1. IVIBN
(ICERs 2. IVIBN (ICER: 82,710) 2. DEN (ICER: 615,149) 2. DEN (ICER: 438,327)
calculated) 3. DEN (ICER: 1,499,549)
Dominated No treatment, RLX, BAZ, ZOL | Oral BIS, BAZ, ZOL, RLX, No | No treatment, BAZ, ZOL
treatment
Extendedly None IV IBN Oral BIS, IV IBN
dominated
Abbreviations:

BAZ: bazedoxifene; BIS: bisphosphonates; DEN: denosumab; IBN: ibandronate; ICER: incremental cost-effectiveness ratio;
IV: intravenous RLX: raloxifene; ZOL: zoledronate.
Notes:

ICERs are Swiss franc per QALY gained. ICERs have been calculated comparing the corresponding intervention with the

previous, undominated alternative (e.g. for the moderate risk column, ICERs presented are for IV IBN vs oral BIS and DEN
vs [V IBN).

Interventions in bold are the most cost-effective option at a hypothetical willingness-to-pay threshold of approximately
CHF100,000.

For women starting therapy at age 80 years, IV ibandronate was the most cost-effective option at all
risk levels at a hypothetical WTP threshold of CHF100,000 (Table 24). Denosumab was undominated
in all scenarios; however, it had ICERs relative to the next undominated, lower cost option (IV

ibandronate) of CHF1.15 million, CHF1.62 million, and CHF1.05 million at each risk level, respectively
(Table 24).

Table 24 Cost-effectiveness frontier analysis results: start age of 80 years at various risk
levels
Age: 80 years Moderate High Very high
Undominated 1. OralBIS 1. Oral BIS 1. IVIBN
(ICERs 2. IVIBN (ICER: 93,418) 2. IVIBN (ICER: 41,188) 2. DEN (1,051,800)
calculated) 3. DEN(ICER:1,149,246) | 3. DEN (ICER: 1,616,479)
Dominated No treatment, RLX, BAZ, ZOL | No treatment, RLX, BAZ, ZOL | No treatment, RLX, BAZ, ZOL,
oral BIS
Extendedly None None None
dominated
Abbreviations:

BAZ: bazedoxifene; BIS: bisphosphonates; DEN: denosumab; IBN: ibandronate; ICER: incremental cost-effectiveness ratio;
IV: intravenous; RLX: raloxifene; ZOL: zoledronate.

Notes:

ICERSs are Swiss franc per QALY gained. ICERs have been calculated comparing the corresponding intervention with the
previous, undominated alternative (e.g. for the moderate risk column, ICERs presented are for IV IBN vs oral BIS and DEN
vs IV IBN).

Interventions in bold are the most cost-effective option at a hypothetical willingness-to-pay threshold of approximately
CHF100,000.
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8.4.3  Sensitivity analysis on base case
8.4.3.1 Deterministic sensitivity analyses

To better inform decision-makers about alternate drivers of cost-effectiveness, deterministic sensitivity
analyses were run on the base case scenario (i.e. start age of 70 years and a high baseline risk of
fracture) to test the sensitivity of the model to certain structural or parameter-related assumptions (Table
25). All ICERSs reported in Table 25 are calculated in relation to the previous lowest cost, undominated
alternative, consistent with a cost-effectiveness frontier analysis approach. Pairwise comparisons for

each scenario are available in Table 136 (Appendix I)

Under almost all scenarios, IV ibandronate remained the most cost-effective option at a hypothetical
WTP threshold of CHF100,000. There were a few scenarios in which this was not the case. Oral
bisphosphonates were the most cost-effective option under the assumption of full persistence for all
drugs (ICER for IV ibandronate vs. oral bisphosphonates of CHF353,654; Table 25), suggesting
improved persistence with IV preparations may be an important contributor to the favourable cost-
effectiveness outcome for IV ibandronate over oral preparations (i.e. IV ibandronate dominant over oral
bisphosphonates in the base case; Table 21). It is unlikely to observe full persistence to all drugs in
practice; however, this scenario provides insight into the impact of non-persistence on cost-

effectiveness outcomes.

Zoledronate was the most cost-effective option when the RRs for the effects of all treatments on both
vertebral and nonvertebral fracture risk were set equal, and when the RRs for only nonvertebral fracture
risk (but not vertebral fracture risk) were set equal (Table 25). These findings are explained by
zoledronate's poor point estimate for nonvertebral fracture risk reduction (RR = 1.04), which has
reduced the cost-effectiveness of zoledronate in the base case. These scenarios are particularly
relevant given the 95% CRIs for all interventions overlap, suggesting there is considerable uncertainty

around whether one treatment is truly superior over the others (see Section 8.3.7).

Denosumab was never the most cost-effective option, however it did approach being the most cost-
effective option when its intended duration of therapy was increased to 10 years, and when its offset
period was set equal to treatment duration (ICERs of CHF 136,026 and CHF 146,777 relative to the next
undominated, less costly alternative [IV ibandronate], respectively; Table 25). Assumed persistence
was not altered under the scenario in which the intended treatment duration was extended to 10 years,
thus 57.5% of patients were persistent with denosumab for 10 years — an optimistic assumption.
Furthermore, current evidence suggests the treatment effect of denosumab rapidly disappears upon

discontinuation (Section 8.3.2.1) thus it is unrealistic that the offset period for denosumab would equal
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treatment duration. Nonetheless, this scenario demonstrates the impact of the poorer residual benefit

associated with denosumab on cost-effectiveness outcomes.

Table 25

Sensitivity analysis on the base case scenario: start age 70 years and high-risk

Scenario

Result

Treatment efficacy estimates

RR of all interventions equal

ZOL became the most cost-effective option.
All other alternatives were dominated by ZOL.

RRs for vertebral fractures set equal
across all interventions

IV IBN remained the most cost-effective option.
All other alternatives were dominated by IV IBN.

RRs for non-vertebral fractures set
equal across all interventions

ZOL became the most cost-effective option.
ICER DEN vs. ZOL of CHF1.39 million. All other alternatives dominated by ZOL.

Duration offset period

No offset period for DEN

IV IBN remained the most cost-effective option.
All other alternatives were dominated by IV IBN.

Offset period for DEN equal to
treatment duration

IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF146,777. All other alternatives dominated by IV IBN.

Offset period for RLX equal to
treatment duration (i.e., increased)

IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF615,149. All other alternatives dominated by IV IBN.

Offset period for ZOL equal to
treatment duration (i.e., reduced)

IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF615,149. All other alternatives dominated by IV IBN.

Offset period for BAZ equal to
treatment duration (i.e., increased)

IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF615,149. All other alternatives dominated by IV IBN.

No offset period for any intervention

IV IBN remained the most cost-effective option.

ICER DEN vs. IV IBN of CHF233,337. ICER IV IBN vs. oral BIS of CHF60,807. All
other alternatives dominated by oral BIS and IV IBN.

Non-persistence inputs

Improved persistence for DEN

IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF233,427. All other alternatives dominated by IV IBN.

Worsened persistence with DEN

IV IBN remained the most cost-effective option.
All other alternatives were dominated by IV IBN.

All non-persistence rates from Hadii
et al (2016)

IV IBN remained the most cost-effective option.

ICER DEN vs. IV IBN of CHF1.87million. ICER IV IBN vs. oral BIS of CHF8,094. All
other alternatives dominated by oral BIS and IV IBN.

Full persistence

Oral BIS became the most cost-effective option.

ICER IV IBN vs. oral BIS of CHF353,654. All other alternatives dominated by oral
BIS and IV IBN.

Duration therapy

10 years for DEN

IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF136,026. All other alternatives dominated by IV IBN.
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Scenario

Result

3 years for IV IBN

IV IBN remained the most cost-effective option.

ICER DEN vs. oral BIS of CHF166,451. ICER oral BIS vs. IV IBN of CHF144,533.
IV IBN the lowest cost option. All other alternatives dominated by IV IBN and/or oral
BIS.

Cost Inputs

Reduced cost of DEN administration

IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF534,084. All other alternatives dominated by IV IBN.

Alternate source of cost for fracture
events

IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF596,939. All other alternatives dominated by IV IBN.

Time Horizon

10-year time horizon

IV IBN remained the most cost-effective option.

ICER DEN vs. IV IBN of CHF668,667. ICER IV IBN vs. oral BIS of CHF60,371. All
other alternatives dominated by oral BIS and IV IBN.

Discount Rate
0% IV IBN remained the most cost-effective option.

ICER DEN vs. IV IBN of CHF545,916. All other alternatives dominated by IV IBN.
6% IV IBN remained the most cost-effective option.

ICER DEN vs. IV IBN of CHF678,506. ICER IV IBN vs. oral BIS of CHF6,490. All
other alternatives dominated by oral BIS and IV IBN.

Fracture-related outcomes

No risk of death after VF IV IBN remained the most cost-effective option.
ICER DEN vs. IV IBN of CHF1.08 million. All other alternatives dominated by IV
IBN.

No risk of death after HF IV IBN remained the most cost-effective option.

ICER DEN vs. IV IBN of CHF496,497. All other alternatives dominated by IV IBN.

No risk of nursing home admission
after HF

IV IBN remained the most cost-effective option.

ICER DEN vs. IV IBN of CHF589,773. ICER IV IBN vs. oral BIS of CHF44,749.
ICER oral BIS vs. no treatment of CHF2,905. RLX, BAZ and ZOL dominated.

Abbreviations:

BAZ: bazedoxifene; BIS: bisphosphonates; CHF: Swiss franc; CRI: credible interval; DEN: denosumab; IBN: ibandronate;
IV: intravenous; ICER: incremental cost-effectiveness ratio; RLX: raloxifene; RR: risk ratio; WTP; willingness to pay; ZOL.:

zoledronate.
Notes:

All reported ICERSs have been calculated in relation to the previous lowest cost, undominated alternative, consistent with a
cost-effectiveness frontier analysis approach.

8.4.3.2 First-order uncertainty

In the base case, IV ibandronate was shown to be the most cost-effective treatment option at a
hypothetical WTP threshold of CHF100,000 (see Table 21 and Figure 88). Denosumab was the only
treatment option that was not dominated by IV ibandronate. The cost-effectiveness plane below (Figure

89) shows the 200,000 Monte Carlo patient-level incremental cost-effect pairs for the pairwise
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comparison between denosumab and IV ibandronate. The contours on the cost-effectiveness plot
outline each quintile (Figure 88). It can be observed that results were significantly impacted by extreme
values from the simulation. Also, the shape of the ICER cloud appears to be relatively symmetrical

around the origin. This reflects the result of the comparison to be highly uncertain.

Figure 89 Cost-effectiveness plane for the comparison between denosumab and IV

ibandronate

Cost effectiveness plane
IBN.iv vs DEN

« ICER=616362.84

1000000

Cost differential
0

-1000000

-10 -5 0 5 10

Effectiveness differential

Abbreviations:

DEN: denosumab; IBN: ibandronate; ICER: incremental cost-effectiveness ratio; IV: intravenous

Notes:

The scatter plot above was produced directly from the 200,000 patient-level simulation results. The ICER point estimate in
the plot is the mean of the entire simulation dataset, therefore is slightly different to what was presented in the base case
from the TreeAge output. The discrepancy was likely caused by TreeAge internal optimisation procedures where the
simulation results are handled. Nonetheless, this discrepancy was not significant to lead to any variation in conclusion.

HTA Report: Denosumab (Prolia®) for osteoporosis 186



8.4.3.3 Probabilistic sensitivity analysis

Figure 90 displays the cost-effectiveness acceptability curve (CEAC), which shows the probability of

each intervention being cost-effective as a function of the WTP threshold.

The CEAC curve suggests that at the hypothetical WTP threshold of CHF100,000, IV ibandronate has
the greatest probability of being the most cost-effective option (40.8%), followed by oral
bisphosphonates (33.4%). Denosumab has only a 6.5% probability of being the most cost-effective
option. The probability of denosumab being the most cost-effective option was shown to increase with
an increasing WTP; denosumab had a 20.7% chance of being the most cost-effective option ata WTP
of CHF200,000. Nevertheless, IV ibandronate was the intervention with the highest chance of being the
most cost-effective option at any WTP above approximately CHF55,000 (Figure 90). At a WTP less
than approximately CHF55,000, oral bisphosphonates had the highest probability (Figure 90).

Figure 90 Cost-effectiveness acceptability curve for the probabilistic sensitivity analysis run

for fracture-related cost and utility variables

Abbreviations:
ALN: alendronate; CHF: Swiss francs; IBN: ibandronate; QALY: quality-adjusted life year; RIS: risedronate
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8.5 Financial implications

The budgetary impact of denosumab over the period 2021 to 2024 was explored under the assumption
of no policy change. Trends in utilisation in recent years were used to predict what may be observed
under such an assumption. In addition, the market share of denosumab relative to the bisphosphonates
and SERMs reimbursed in Switzerland was explored, and a comparison made between trends in use

of denosumab and those of these alternate anti-resorptive drug classes.

8.5.1  Assumptions for budgetary impact analysis
8.5.1.1 Number of patients currently treated with denosumab

Denosumab (Prolia®) sales data (CHF and packs sold) over the period 2014 to 2020 was sourced from

© COGE GmbH. Tarifpool. © SASIS AG.

The number of patients was estimated by dividing the annual number of packs sold by the number of
packs required per patient per annum, adjusted for suboptimal adherence. Adherence to anti-
osteoporotic therapies is known to be poor—if suboptimal adherence was not corrected for in the

estimation of patient numbers from sales data, the patient number could be underestimated.26

Previous studies seeking to estimate the uptake of anti-osteoporotic therapies across a number of
European countries, including Switzerland, have used an adjustment factor informed by the Swedish
Prescribed Drug Register.2! 26 254 Specifically, from an analysis of filled prescriptions from the Swedish
register it was estimated that for all patients, their prescriptions would cover 73% of the total observed
time. The same adjustment factor was used to estimate the potential size of the Swiss population

currently using denosumab; it was assumed that patients are, on average, covered for 73% of the year.
The calculated number of patients across the period 2016 to 2020 is shown in Table 26.

Table 26 Estimated number of patients using denosumab, 2016 to 2020

2016 2017 2018 2019 2020 Calc.
A | Packs sold 87,318 103674 | 96,659 96,432 93,622 dCa?fE(@
g | Estmatedpatient 1 g gy 71,010 66,205 66,049 64,126 A+ 146
number (base)
Notes:

Denosumab sales data limited to Prolia® (Xgeva® excluded).
Denosumab is intended to be injected twice per year. If fully adherent, each patient would receive two packs per annum.
Assuming patients are, on average, covered for 73% of the year, they would each receive 1.46 packs per annum (2 x 0.73).

There is uncertainty around the actual patient numbers as only a crude adjustment for non-adherence

was made. Exact rates of adherence and discontinuation for denosumab in Switzerland are unknown.
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Therefore, sensitivity analyses were conducted using the following assumptions: adherence is improved
with denosumab over anti-osteoporotic therapy in general (adjustment factor of 90%); assuming perfect

adherence to denosumab (i.e. no adjustment factor) (Table 27).
8.5.1.2 Projected number of patients to be treated with denosumab

For the budget impact analysis, it was assumed that the use of denosumab would continue to decline
by 1.6% per annum, which reflects the average annual decline in use over the period 2018 to 2020

(Figure 91).
Figure 91 Estimated and extrapolated patient numbers 2014 to 2024
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Notes:

Base case extrapolation assumes a decline of 1.6% p.a.

Reasons behind the recent decrease in use of denosumab in Switzerland were not investigated
thoroughly. While we have assumed that the decreasing trend will continue, this is subject to

uncertainty.

To inform a sensitivity analysis, United Nations population projections by age bracket for Switzerland
for the years 2020 and 2025 were used to estimate the annual growth rate for the Swiss population age
over 50 years (1.42% p.a.).28! This figure is higher than the current annual growth rate for the Swiss

population (0.7% p.a.),?®? as could be expected given the ageing population.
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In the sensitivity analysis, the number of patients using denosumab was assumed to rise by 1.42% per
annum from 2020 onwards (Figure 91; Table 27). Additional sensitivity analyses were conducted,

adjusting the assumed base case value (decline of 1.6% p.a.) by + 20% (Table 27).

Table 27 Projected number of patients treated with denosumab under varying assumptions
Scenario 2020 2021 2022 2023 2024
Base case 64,125 63,109 62,109 61,126 60,158

Sensitivity analysis: adjustment factor

Adjustment factor of 90% 52,012 51,188 50,378 49,580 48,795
No adjustment factor 46,811 46,070 75,340 44,622 43,915

Sensitivity analysis: extrapolation approach

Growth rate — 20% 64,125 62,906 61,710 60,537 59,387
Growth rate + 20% 64,125 63,312 62,510 61,718 60,936

Growth rate equal to growth in population
above age 50 years

64,125 65,034 65,956 66,891 67,840

8.5.1.3 Projected unit cost for denosumab

The average price per pack was estimated by dividing the annual sales volume (CHF) by the number
of packs sold. © COGE GmbH. Tarifpool. © SASIS AG sales data indicate that the average price per
pack has decreased over time (from CHF328.97 in 2014 to CHF301.32 in 2020); however, the average
price was stable at CHF301-302 across the 2019-2020 period (CHF301.74 in 2019, CHF301.32 in
2020) (Figure 92).

Figure 92 Average reimbursed price per pack, 2014 to 2020
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Abbreviations:

CHF: Swiss franc.
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In July 2021, the reimbursed price per denosumab pack was CHF302.45.256 Given the stability of the
price per pack over the last two years, the price per pack was assumed to remain constant at

CHF302.45 over the period 2021 to 2024 in the budget impact projections.

8.5.2 Projected budgetary impact of denosumab, 2020 to 2024

The projected sales (packs sold plus value of sales) are shown in Table 28.

Table 28 Projected denosumab sales (CHF), 2020 to 2024
2020 2021 2022 2023 2024 Calc.
A | Projected patient 64125 | 63109 | 62100 | 61126 | 60158 | Table 27
number
B | Projected packssold | 93622 | 92139 | 90,680 | 89244 | 87,830 | Ax 146
C | Projected sales 28.2M 27.9M 27 4M 27.0M 26.6M B x CHF302.45
(million CHF)
Abbreviations:
CHF: Swiss franc.

Notes:

Assuming patients are covered for 73% of the year, each patient receives 1.46 (2 % 0.73) packs.

Per © COGE GmbH. Tarifpool. © SASIS AG sales data, 93,622 packs of denosumab were sold in 2020, with total sales
volume of CHF28.2 million (at average cost per pack of CHF301.32).

The audience award for Prolia® on the Spezialitateniste as of August 2021 (CHF302.45) was used over the extrapolation
period (2021-2024).

The payer cost of denosumab was estimated to be CHF26.6 million in 2024, representing a decrease

of CHF1.6 million compared to 2020 (CHF28.2 million) (Table 28).
8.5.2.1 Sensitivity analysis

Some of the key assumptions used in the budget impact analysis are uncertain. The base case analysis
assumed the declining trend in denosumab utilisation over the period 2018 to 2020 would continue at
the rate of 1.6% per annum; however, it is uncertain if the decline in sales will continue or at what rate.
Alternate assumptions were explored in sensitivity analyses altering the direction and/or rate of growth
(Table 29). An alternate scenario was explored assuming that utilisation would stabilise and grow in
line with the population growth rate for the Swiss population age 50 years and over (Table 29). Under
this assumption, the payer cost was estimated to be CHF30.0 million in 2024—an increase of CHF0.8

million compared to 2020.

Scenarios assuming annual declines in utilisation of 1.3 and 1.9% per annum (i.e. adjustments of £ 20%
on the base case value) were also explored (Table 29). Sensitivity analyses altering the price per pack

of denosumab by + 10% (CHF272.21-332.70) were also included.
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The net payer cost was most sensitive to the direction of extrapolation (increasing or decreasing). The
net payer cost was also sensitive to the price per pack of denosumab. While the number of patients
accessing denosumab was sensitive to the adjustment factor used when estimating patient numbers
from sales data, estimates of the net cost to the payer were not impacted because the adjustment factor

was assumed to remain constant over time.

Table 29 Projected denosumab sales — sensitivity analyses

Scenario
Base case

A Projected patient | o/ 155 | 63109 | 62109 | 61126 | 60158 | Table 27
number

B Projected packs sold | 93,622 | 92139 | 90,680 | 89,244 | 87,830 | Table 28

c Projected sales 282M | 279M | 274M | 27.0M | 266M | Table 28
(CHF; millions)
Growth rate: — 1.9% p.a. (-20%)

D Projected patient | ¢/ 155 | 62006 | 61710 | 60537 | 59,387 | Table 27
number

E Projected packs sold | 93,622 | 91,842 | 90,097 | 88385 | 86705 | Dx 146

F Projected sales 282M | 278M | 272M | 267M | 262M | E x CHF 30245
(CHF; millions)
Growth rate: — 1.3% p.a. (+20%)

G Projected patient | o/ 155 | 63312 | 62510 | 61718 | 60936 | Table 27
number

H Projected packs sold | 93,622 | 92436 | 91,264 | 90,108 | 88,966 | Gx 146
Projected sales H x CHF

| (CHE: milong) 82M | 280M [ 276M | 273M | 269m | BO O
Growth rate: +1.42% p.a. (alternate assumption)

J Projected patient | o/ 105 | 65034 | 65956 | 66,891 | 67,840 | Table 27
number

K Projected packs sold | 93,622 | 94,949 | 96206 | 97,661 | 99,046 | Jx 146

L Projected sales 282M | 287M | 201M | 295M | 300M | Kx CHF 30245
(CHF; millions)
Cost per pack: 10%

M Projected patient | o/ 105 | 63109 | 62109 | 61126 | 60,158 | Table 27
number

N Projected packs sold | 93,622 | 92139 | 90,680 | 89,244 | 87,830 | Table 28
Projected sales

0 milion CHP) (10%) | 2884 | 251M [ 247 | 2430 | 230M | Nx CHF2722
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Scenario
Projected sales N x CHF
P (CHF: millions) 282M | 307M | 302M | 297M | 29.2M
332.70
(+10%)
Adjustment factor: 90%
Q Projected patient | 59015 | 51188 | 50378 | 49580 | 48795 | Table 27
number
R Projected packs sold | 93,622 | 92139 | 90,680 | 89244 | 87,830 | Qx18
Projected sales R x CHF
s (CHE: milond BM | 279M | 274M | 270M | 266M | o0
Assume full adherence
T Projected patient | 45314 | 45070 | 45340 | 44622 | 43915 | Table 27
number
u Projected packs sold | 93,622 | 92139 | 90,680 | 89244 | 87,830 | Tx2
v Projected sales 282M | 279M | 274M | 27.0M | 266M | Ux CHF30245
(million CHF)
Abbreviations:
CHF: Swiss franc.
Notes:

Per © COGE GmbH. Tarifpool. © SASIS AG sales data, 93,622 packs of denosumab were sold in 2020, with total sales
volume of CHF28.2 million (at average cost per pack of CHF301.32).

The audience award for Prolia® on the Spezialitatenliste as of August 2021 (CHF302.45) was used over the extrapolation
period (2021-2024).

8.5.3 Projected market share of each subpopulation

Data provided by IQVIA were used to estimate the market share of each of the four subpopulations who
can access denosumab via the Spezialitatenliste.?83 IQVIA collects data each quarter from 304 doctors
across Switzerland, which it then extrapolates to all doctors in Switzerland to provide detailed health-

related information on the Swiss population.
8.5.3.1 Indications for prescription of denosumab

IQVIA data suggests that, for denosumab, the most common indication for use in the last 12 months
was postmenopausal osteoporosis (Figure 93). This differs from the previous two years in which
osteoporosis was the leading indication (Figure 93). An indication of either postmenopausal
osteoporosis, osteoporosis, or osteoporosis with fracture accounts for approximately 90% of all
prescriptions over the last three years. The 13 indications comprising the category of ‘other’ are

unknown.
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Figure 93 Indications for use of denosumab over three-year period 2018-2021

100%

80%

60%
40%
20% I
- | Eml m=l . =

Post-menopausal Osteoporosis +

% of total Prolia® prescriptions

o
=}

Osteoporosis Prostate cancer Bone changes Other

osteoporosis fracture
m MAT 2019 5.6% 78.6% 4 5% 4 6% 0.9% 59%%
m MAT 2020 7.0% 81.7% 4.0% 3.4% 0.6% 3.2%
m MAT 2021 51.7% 328% 6.4% 6.3% 1.2% 1.6%
Abbreviations:
MAT: moving annual total
Notes:

MAT2019 = April 2018-March 2019; MAT2020 = April 2019-March 2020; MAT2021 = April 2020-March 2021.
Data limited to Prolia® (Xgeva® excluded).

Gender and age breakdown

IQVIA data suggests that in the 12-month period April 2020 to March 2021, women age 65 years and
over accounted for just over 70% of the population prescribed denosumab (Figure 94). Women age 55
years and over accounted for approximately 87.2% (Figure 94). Overall, women accounted for 89.3%

of the population; men accounted for 10.7% of the population (Figure 94).
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Figure 94 Age and gender breakdown of denosumab users, April 20 to March 21
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Notes:
Data limited to Prolia® (Xgeva® excluded).
It was not possible to assess gender-specific indications for denosumab prescriptions; however,

gender-specific indications for use of all medications included in our sample could be assessed.

In the period April 2020 to March 2021, osteoporosis (or osteoporosis plus fracture) accounted for
approximately 50% of indications in men, while prostate cancer accounted for approximately 40%
(Figure 95). For women, postmenopausal osteoporosis, osteoporosis or osteoporosis plus fracture
accounted for over 90% of prescriptions (Figure 95). Breast cancer was the indication for prescriptions
in approximately 1.0% of all patients (i.e. total men, women and gender unknown), equating to 1.1% of

the female population when assuming all prescriptions with this indication were for women (Figure 95).
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Figure 95 Gender-specific indications (combined for denosumab and comparators)
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Notes:
Data for the period April 2020 to March 2021.

8.5.3.2 Projected patient numbers and budgetary impact across subpopulations

Using proportional estimates from the IQVIA dataset, the numbers of patients in each of the four
populations included in this HTA—postmenopausal women with osteoporosis, women with breast
cancer receiving AAIT, men with osteoporosis who have an increased fracture risk, and men with
prostate cancer on HAT—were estimated (Table 30). The category of other in Table 30 captures
indications not specific to any of the four populations (e.g. bone changes) or those unknown (i.e. not a

top 10 indication in the IQVIA dataset).
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Table 30 Projected denosumab patients by indication, 2020 to 2024

2020 2021 2022 2023 2024 Calc.
p | Projected patientnumber | o o5 | 63109 | 62109 | 61126 | 60158 | Table 27
(overall)
Gender breakdown
B | Women 57,276 56,369 55,476 54,597 53,733 A x 89.3%
C | Men 6,849 6,740 6,633 6,528 6,425 A x10.7%
Subpopulations
p | Postmenopausal women | o/ 4q 53,249 52,405 51,575 50,759 B x 94.5%
with osteoporosis
Women with breast
E | cancer on AAIT 617 607 597 588 578 Bx1.1%
F | Men with osteoporosis 3,455 3,401 3,347 3,294 3,242 C x50.5%
G | Men with prostate cancer | , 4 2,689 2646 2604 2563 C x 39.9%
on HAT
o (B x 4.5%) +
H | Other indications 3,215 3,164 3,114 3,064 3,016 (C x 9.7%)

Abbreviations:
AAIT: adjuvant aromatase inhibitors therapy; HAT: hormone ablation therapy.

Based on the population estimates shown in Table 30, the projected costs of denosumab use within
each of the four subpopulations (under base case assumptions) were estimated (Table 31). By far the
biggest indication for use of denosumab in Switzerland is as an anti-fracture therapy for
postmenopausal women with osteoporosis. It was estimated that in 2024, payer costs for denosumab
use in postmenopausal women will be CHF22.4 million, with this indication holding approximately 84.4%

of the market share.

Table 31 Projected budgetary impact (CHF) across subpopulations, base case assumptions
2020 2021 2022 2023 2024
A Projected budgetary impact 28.9M 27 9M 27 AM 27 OM 26.6M
(overall) ' ' ' ' '

Subpopulations

B Postmenopausal women with | 53 gy 23.5M 23.4M 22.8M 22.4M
osteoporosis

C XV;"”T“G” with breast cancer on | 57 0.27M 0.26M 0.26M 0.26M

D Men with osteoporosis 1.5M 1.5M 1.5M 1.5M 1.4M

E Men with prostate cancer on 19M 19M 19M 19M 11M
HAT

F Other indications 1.4M 1.4M 1.4M 1.4M 1.3M
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Abbreviations:

AAIT: adjuvant aromatase inhibitors therapy; CHF: Swiss franc, HAT: hormone ablation therapy.

Notes:

Per © COGE GmbH. Tarifpool. © SASIS AG sales data, the average cost per pack was CHF301.32 in 2020. The assumed
cost per pack for years 2021 to 2024 is CHF302.45.

8.5.3.3 Limitations

The dataset provided by IQVIA is based upon a small sample of doctors (and their patients) across
Switzerland and may therefore not paint an entirely accurate picture when extrapolated to the whole of
the Swiss population. It is possible that the sample group of doctors prescribes for one indication at a
disproportionate rate when compared to all Swiss doctors. Moreover, while prescriptions by gender
could be estimated for denosumab, prescriptions by gender and indication could only be estimated
across all drugs included in our select market (i.e. denosumab, ibandronate, alendronate, zoledronate,
raloxifene and risedronate). Nonetheless, with a lack of alternate options, this dataset provided a
reasonable means by which to estimate the market share of each of the four subpopulations utilising

denosumab.

8.5.4 Overall market share of denosumab

The market share of denosumab versus comparator anti-osteoporotic therapies, based on © COGE
GmbH. Tarifpool. © SASIS AG annual sales data (CHF and packs sold), was explored. For the
analyses, comparators were grouped into their respective drug class—bisphosphonates or SERMs.
Bazedoxifene was included in these analyses, even though the only available product on the

Spezialitatenliste, Conbriza® was de-listed in June 2021.
8.5.4.1 Annual sales

Annual costs of denosumab, bisphosphonates and SERMs sales to the payer over the period 2014 to

2020 are shown in Figure 96.

The annual cost of denosumab increased over the period 2014 to 2017 (CHF19.0-33.8 million), then
decreased between 2017 and 2020 (CHF33.8-28.2 million) (Figure 96). While the cost per pack of
denosumab decreased between 2017 and 2020 (Figure 92), so too did the number of packs sold (from

103,674 to 93,622; Table 26), indicating a decrease in the use of denosumab in Switzerland.

In contrast, the annual cost of bisphosphonates decreased over the period 2014 to 2018 (CHF22.2—
15.9 million), before increasing between 2018 and 2020 (CHF15.9-19.2 million) (Figure 96). When
looking at the number of packs sold, ibandronate and risedronate sales have been declining, while
alendronate sales increased over the period 2017 to 2020 and zoledronate sales increased over the

period 2016 to 2020 (Figure 97).
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The overall budget impact of antiresorptive osteoporosis medications to the payer in the year 2020 was

CHF 48.2 million.

Figure 96
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Abbreviations:
CHF: Swiss franc; DEN: denosumab; SERM: selective oestrogen receptor modulators.
Figure 97 Annual sales (packs sold) for bisphosphonates, 2014 to 2020
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Abbreviations:

ALN: alendronate; IBN: ibandronate; RIS: risedronate; ZOL: zoledronate.

8.5.4.2 Estimated number of patients currently treated

As described above for denosumab, the number of patients using each of the comparator drugs was

estimated by dividing the annual number of packs sold by the number of packs required per patient per

annum, adjusting for suboptimal adherence to therapy. Patient numbers for the comparators were again

grouped into drug classes—bisphosphonates or SERMs.
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example, the network meta-analysis permitted treatment effect measures between denosumab and
SERMs (i.e. raloxifene and bazedoxifene) to be imputed, as direct RCT evidence was unavailable for
any of the outcomes in the target populations. The final strength of this HTA is the exemplar economic
evaluation of denosumab in postmenopausal women with osteoporosis in Switzerland. A de novo cost-
effectiveness model was constructed, which could be built upon Swiss-specific estimates of fracture

risk and, where possible, incorporate assumptions informed by SVGO guidelines.

12.6 Evidence gaps

The evidence gaps in this HTA report reflect the limited available evidence applicable to the Swiss
policy context. The most significant gap in evidence relates to AEs that occur upon discontinuation of
denosumab (i.e. “rebound effect”). This HTA was unable to draw evidence-based conclusions about
whether a rebound effect occurs in postmenopausal women or women with breast cancer receiving
AAIT, as only scarce and low-quality evidence was available. Furthermore, there was no evidence on
the rebound effect in men with osteoporosis or men with prostate cancer on HAT. Limited information
also extended to the lack of evidence applicable to the Swiss policy context on how a treatment regimen

of denosumab affects HRQoL, FRAX® and compliance in the four populations.

12.7 Ongoing clinical trials

The search of clinical trial registries identified six relevant ongoing clinical trials and one unpublished
clinical trial, summarised in Table 126, Appendix F. Of the six relevant ongoing clinical trials, five are
being conducted in postmenopausal women and one is being conducted in women with breast cancer
receiving AAIT. Two trials are being conducted in Australia/New Zealand; two trials are being conducted
in Europe, including Austria, Sweden and Slovenia; and two trials are being conducted in the USA. All

ongoing trials are expected to be complete between April 2021 and May 2025.

In postmenopausal women, two ongoing trials (both conducted in Australia/New Zealand) seek to
compare denosumab to both zoledronate and placebo; one is actively recruiting and the other has not
yet begun recruitment. One trial, enrolling by invitation, is seeking to compare denosumab to
zoledronate. One ftrial, active and not recruiting, is seeking to compare zoledronate to placebo. One
trial, active and not recruiting, is seeking to compare denosumab to placebo, with both arms crossed

over to zoledronate during an extension phase.

In women with breast cancer receiving AAIT, one included RCT (ABCSG-18) is currently conducting an
extension phase (active, not recruiting), with those initially assigned to denosumab crossed over to

zoledronate and compared to placebo/standard care.
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Based on the estimated sample sizes and designs of the identified trials, they are unlikely to contribute

significant new information that would warrant reconsideration of the evidence base.
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13 Conclusions

Compared to placebo and the other therapies available in Switzerland, low- to moderate-quality
evidence found denosumab reported similar results in terms of the reported direction of effect in relation
to vertebral fracture, nonvertebral fracture, BMD and safety outcomes. However, the analyses were
largely subject to statistical imprecision. In relation to AEs, the only significant increase in treatment-
related AEs was for alendronate and zoledronate in men with osteoporosis; other drugs reported similar
safety profiles compared to placebo. There was no evidence investigating rebound effects in men with
osteoporosis or men with prostate cancer on HAT, and insufficient evidence in postmenopausal women

and women with breast cancer receiving AAIT to be able to draw conclusions.

The economic model was constructed using Swiss-specific FRAX®-derived fracture probabilities in
women of postmenopausal age and at various baseline risks of fracture. The effect of treatment on
fracture risk, the duration of residual benefit upon treatment discontinuation, and patient adherence to
therapy were all captured within the model. At a hypothetical WTP threshold of CHF100,000, IV
ibandronate was the most cost-effective antiresorptive therapy in women aged 60 years at very high
risk, and in women aged 70 or 80 years at any risk level. In women aged 60 years at lower risk levels,
zoledronate was shown to be the most cost-effective option. Despite cost-effectiveness frontier analysis
not finding denosumab to be the most cost-effective antiresorptive therapy, denosumab was shown to
have ICERs below the hypothetical WTP threshold of CHF100,000 in pairwise comparison with some
comparators. The uncertainty surrounding the true effect of treatments on fracture risk evident in the
network meta-analysis outputs has propagated uncertainties in economic model outcomes, therefore

results should be interpreted cautiously.

Included studies reported strong patient preferences and adherence to denosumab compared to
bisphosphonates. Efforts to improve adherence would need to be considered if the reimbursement

status of denosumab was altered.
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15 Appendix A: Sources of literature (databases)

Appendix A includes the sources of literature used in the systematic literature searches, and the search

results from the searches conducted in each database.

15.1 Literature sources

Table 37 Biomedical bibliographic databases
Source Website
PubMed https://www.ncbi.nlm.nih.gov/pubmed/
Embase https://www.embase.com/
The Cochrane Library (inc. CENTRAL) https://www.cochranelibrary.com/
York CRD https://www.crd.york.ac.uk/CRDWeb/

International Network of Agencies for Health Technology
Assessment (INAHTA)

https://database.inahta.org/

Econlit https://www.aeaweb.org/econlit/
Psyclnfo https://www.apa.org/pubs/databases/psycinfo/
Ethmed http://www.idem.uni-goettingen.de/en/database-
ethmed.html
Table 38 Clinical trial registries
Source Website

ClinicalTrals.gov

https://clinicaltrials.gov/

Cochrane Central Register of Controlled Trials

https://www.cochranelibrary.com/central

EU Clinical Trials Registry

https://www.clinicaltrialsregister.eu/

Registry Platform

World Health Organization (WHO), International Clinical Trials

https://www.who.int/ictrp/en/

Australian New Zealand Clinical Trials Registry

http://www.anzctr.org.au/

Notes:

The MetaRegister of Controlled Trials (mRCT) searched during the scoping phase is no longer in operation.

Table 39 HTA agency websites

Source

Website

International

International Information Network on New and Emerging
Health Technologies (EuroScan International Network)

https://www.euroscan-network.global/index.php/en/47-
public-features/761-database-home

Australia

Adelaide Health Technology Assessment (AHTA)

https://www.adelaide.edu.au/ahta/pubs/

Australian Safety and Efficacy Register of New
Interventional Procedures—Surgical (ASERNIP-S)

https://www.surgeons.org/research-audit/research-
evaluation-inc-asernips

Australia and New Zealand
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Health Technology Reference Group (HTRG)

https://www.coaghealthcouncil.gov.au/AHMAC/Health-
Technology-Reference-Group

Austria

Austrian Institute of Technology Assessment (AIHTA)

https://www.oeaw.ac.at/ita/publikationen/

Belgium

Belgian Health Care Knowledge Centre (KCE)

http://kce.fgov.be

Canada

Institute of Health Economics (IHE)

http://www.ihe.ca

Institut National d’Excellence en Santé et en Services
(INESSS)

https://www.inesss.qc.ca/en/home.html

The Canadian Agency for Drugs and Technologies in
Health (CADTH)

http://www.cadth.ca/

Evidence Development and Standards Branch (HQO)

http://www.hgontario.ca

Denmark

Social and Health Services and Labour Market
(DEFACTUM)

http://www.defactum.net

Finland

Finnish Coordinating Center for Health Technology
Assessment (FInCCHTA)

https://www.ppshp fi/ Tutkimus-ja-
opetus/FinCCHTA/Sivut/HTA-julkaisuja.aspx

Finnish Medicines Agency (FIMEA)

http://www.fimea.fi

France

French National Authority for Health (Haute Autorité de
Santé; HAS)

http://www.has-sante.fr/

Comité d’Evaluation et de Diffusion des Innovations
Technologiques (CEDIT)

http://cedit.aphp.fr/

Germany

Institut fiir Qualitat und Wirtschaftlichtkeit im
Gesundheitswesen (IQWiG)

http://www.iqwig.de

Federal Joint Committee (Gemeinsamer
Bundesausschuss; G-BA)

https://www.g-ba.de/english/

Ireland

Health Information and Quality Authority (HIQA)

http://www.higa.ie

Italy

Agenzia Sanitaria e Sociale Regionale (ASSR)

http://www.inahta.org/members/asst/

HTA Unitin A. Gemelli Teaching Hospital (UVT)

https://www.policlinicogemelli.it/

National Agency for Regional Health services (Agenas)

http://www.agenas.it

The Netherlands

The Netherlands Organisation for Health Research and
Development (ZonMw)

http://www.zonmw.nl

Zorginstituut Nederland (ZIN)

https://www.zorginstituutnederland.nl/

Norway

The Norwegian Institute of Public Health (NIPH)

http://www.fhi.no/
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Singapore

Agency for Care Effectiveness (ACE)

http://www.ace-hta.gov.sg/

Spain

Agencia de Evaluacion de Tecnologias Sanitarias,
Instituto de Salud “Carlos III"l / Health Technology
Assessment Agency (AETS)

http://publicaciones.isciii.es/

(AQUAS)

Agency for Health Quality and Assessment of Catalonia

http://aquas.gencat.cat

Andalusian HTA Agency (AETSA)

http://www.aetsa.org/

Basque Office for Health Technology Assessment
(OSTEBA)

http://www.euskadi.eus/web01-a2ikeost/en/

Gallician Agency for Health Technology Assessment
(AVALIA-T)

http://acis.sergas.es

Health Sciences Institute in Aragon (IACS)

http://www.iacs.es/

Sweden

Swedish Council on Technology Assessment in Health
Care (SBU)

http://www.sbu.se/en/

Switzerland

Swiss Federal Office of Public Health (SFOPH)

http://www.bag.admin.ch/hta

UK

Healthcare Improvement Scotland (HIS)

http://www.healthcareimprovementscotiand.org

NHS Quality Improvement Scotland

http://www.nhshealthquality.org/

National Institute for Clinical Excellence (NICE)

http://www.nice.org.uk/

Health Technology Wales (HTW)

http://www.healthtechnology.wales

HTA programme

National Institute for Health Research (NIHR), including

http://www.nets.nihr.ac.uk/programmes/hta

USA

Agency for Healthcare Research and Quality (AHRQ)

https://www.ahrg.gov/research/findings/index.html

Sources:

Based on registered INAHTA agencies located in WHO-Mortality-Stratum A countries.!'3

Table 40 Specialty websites

Source Website

Geriatric

European Geriatric Medicine Society

https://www.eugms.org/home.html

Australia and New Zealand Society for
Geriatric Medicine

http://www.anzsgm.org/

Swiss Geriatric Society / Schweizerische
Fachgesellschaft fir Geriatrie)

https://www.sfgg.ch/

Orthopaedic

Knee Surgery, and Arthroscopy (ESSKA)

European Society of Sport Traumatology, | https://www.esska.org/page/About_Us
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Source

Website

Nordic Orthopaedic Federation

https://www.norf.org/

American Orthopaedic Association

http://www.aoassn.org/aoaimis/acanew

Surgeons

American  Academy of Orthopaedic

https://www.aaos.org/

Australian Orthopaedic Association

https://www.aoa.org.au/

Australian Society of Orthopaedic
Surgeons

http://www.asos.org.au/

Belgian Orthopaedic Trauma Association

http://www.botatrauma.be/

British Orthopaedic Association

https://www.boa.ac.uk/

Czech Society for Orthopaedic and
Traumatology

https://en.csot.cz/

Danish Orthopedic Society

https://www.ortopaedi.dk/

Deutsche Gesellschaft fiir Orthopadie
und Unfallchirurgie (DGOU) / German
Society for Orthopaedic and Trauma

https://dgou.de/en/home/

Sociedad Espafiola De Cirugia
Orthopédica Y Traumatologia / Spanish
Society of Orthopaedic Surgery and
Traumatology

https://www.secot.es/

Société Francaise de Chirurgie
Orthopédique et Traumatologique

http://www.sofcot.fr

Hellenic Association for Surgical
Orthopaedics and Traumatology

http://eexot.gr/

Societa Italiana Di Ortopedia E
Traumatologia / Italian Society of
Orthopaedics and Traumatology

https://siot.it/about-siot/

Irish Institute of Trauma and Orthopaedic
Surgery (IITOS)

https://www.iitos.ie/

Nederlandse Orthopaedische vereniging
(NOV) / Dutch Orthopedic Association

https://www.orthopeden.org/

Svensk Ortopedisk Forening / Swedish
Orthopaedic Association

http://www.ortopedi.se/index1.asp?siteid=1andpageid=1

Suomen Orthopediyhdistys / Finnish
Orthopaedic Association (FOA)

http://www.soy.filindex.php?page=1340andlang=1

Swiss Orthopaedics

http://www.swissorthopaedics.ch

Osteoporosis

International Osteoporosis Foundation

https://www.iofbonehealth.org/

European Society for Clincal and
Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal
Diseases

http://www.esceo.org/

Osteoporosis Australia

https://www.osteoporosis.org.au/

Australian and New Zealand Bone and
Mineral Society

https://www.anzbms.org.au/Index.asp

Austrian Society for Bone and Mineral
Metabolism

https://www.oegkm.at/
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Source

Website

Osteoporose Selbsthilfe Osterreich /
Osteoporosis self-help Austria

https://www.osteoporose-selbsthilfe.org/

Belgian Bone Club

http://www.bbcbonehealth.org/

Croatian Osteoporosis Society

http://www.osteoporoza.hr/

Cyprus Society Against for Osteoporosis

http://www.osteoporosis.org.cy

Czech Society for Metabolic Bone
Diseases (SMOS)

http://www.smos.cz

Danish Bone Society

http://www.dkms.dk/

National Osteoporosis Foundation
Denmark

http://www.osteoporoseforeningen.dk

Finish Bone Society

http://www_finnishbonesociety.org/

Finish Osteoporosis Association

http://www.osteoporoosiliitto.fi/

Research and Information Group on
Osteoporosis (GRIO) (France)

http://www.grio.org

Bundesselbsthilfeverband fiir
Osteoporose e.V. / Federal Self-Help
Association for Osteoporosis (Germany)

https://www.osteoporose-deutschland.de/

Netzwerk-osteoporose e.V. /
Osteoporosis Network (Germany)

https://www.netzwerk-osteoporose.de/

Osteoporose Selbsthilfegruppen
Dachverband e.V. / Osteoporosis Self-
help Groups Umbrella Organisation
(Germany)

https://www.osd-ev.org/

Hellenic Osteoporosis Foundation
(HELIOST)

http://www.heliost.gr

Hellenic Society for the Study of Bone
Metabolism

http://www.eemmo.gr

Beinvernd / Icelandic Osteoporosis
Foundation

http://www.beinvernd.is

Irish Osteoporosis Society (I0S)

http://www.irishosteoporosis.ie

Fondazione Italiana Ricerca Osteoporosi
e Malattie Muscolo Scheletriche / Italian
Foundation for Osteoporosis and Skeletal
Muscle Diseases

http://www.firomms.it

Fondazione Italiana per la Ricerca Sulla
Malattie Ossea / Italian Foundation for
Research on Bone Disease

https://www.fondazionefirmo.com/

Federazione lItaliana Osteoporosi e
Malattie dello Scheletro / Italian
Federation of Osteoporosis and Disease
of the Skeleton

https://www.fedios.org/

Societa Italiana Osteoporosi e Malattie
Metabolismo Minerale E Scheletrico
(SIOMMMS) / Italian Society of
Osteoporosis and Diseases Mineral and
Skeletal Metabolism

https://www.siommmes.it/

Osteoporose Stichting / Osteoporosis
Foundation (The Netherlands)

http://www.osteoporosestichting.nl/
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Source

Website

Osteoporosis Vereniging / Osteoporosis
Association (The Netherlands)

http://www.osteoporosevereniging.nl

Osteoporosis New Zealand Inc.

http://www.osteoporosis.org.nz

Associagédo Nacional contra a
Osteoporopse / National Association
Against Osteoporosis (Portugal)

http://www.aporos.pt/

Portuguese Society of Osteoporosis and
other Metabolic Bone Diseases
(SPODOM)

http://www.spodom.org

Slovene Osteoporosis Patient Society

http://www.osteoporoza.si

Sociedad Espanola de Fracturas
Osteoporoticas (SEFRAOS) / Spanish
Society of Osteoporotic Fractures

http://www.sefraos.es

Fundacion Hispana de Osteoporosi Y
Enfermedades Metabolicas Oseas
(FHOEMO) / Hispanic Foundation of
Osteoporosis and Bone Metabolic
Disease (Spain)

https://www.iofbonehealth.org/societies-country-index-view/1198

Asociacion Espanola Contra La
Osteoporosis (AECOS) / Spanish
Association Against Osteoporosis

http://www.aecosar.es/

Osteoporosforbundet (Sweden)

https://www.osteoporos.org/

OsteoSwiss osteoswiss.ch/de/
Schweizerische Vereinigung gegen die http://www.svgo.ch/
Osteoporose / Swiss Association Against

Osteoporosis

Royal Osteoporosis Society https://theros.org.uk/

National Osteoporosis Foundation (USA)

https://www.nof.org/

American Bone Health

https://americanbonehealth.org/

Rheumatic disease

International League of Associations for http://www.ilar.org/
Rheumatology (ILAR)

Asia-Pacific League pf Association for http://www.aplar.org/
Rheumatology (APLAR)

European League Against Rheumatism
(EULAR)

https://www.eular.org/index.cfm

Swiss Clinical Quality Management in
Rheumatic Diseases (SCQM)

https://www.scqm.ch/en/ueber-uns/

Groupe des Rhumatologues Genevois
(Geneva Rheumatologists Group)

http://www.rhumage.ch/

Institute of Arthritis Research (iAR):

https://www.irr-research.org/home.html

Rheumasearch Foundation

http://www.rheumasearch.ch/

Swiss Clinical Quality Management in
Rheumatic Diseases

https://www.amge.ch/
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Source

Website

Association Suisse des Polyarthritiques
(Swiss Polyarthritis Association)

http://www.arthritis.ch/

Rheumaliga Schweiz (Swiss Association
for Rheumatology Patients)

https://www.rheumaliga.ch/

Rheuma-Suisse

http://www.rheuma-schweiz.ch/

Swiss Society of Rheumatology (SGR)

(Schweizerische Gesellschaft fiir
Rheumatologie)

https://www.rheuma-net.ch/de/

American College of Rheumatology

https://www.rheumatology.org/

Australian Rheumatology Association

https://rheumatology.org.au/

Royal Australasian College of Physicians
(RACP)

https://www.racp.edu.au/

Main Dans la Main Ensemble Contre Les
Rhumatismes (Belgium)

https://r-humatismes.be/fr

British Society for Rheumatology

https://www.rheumatology.org.uk/

Croatian Society for Rheumatology

http://www.reumatologija.org/engKongresi_list.aspx

Croatian League Against Rheumatism

http://www.reuma.hr/

Association Francaise de Lutte Anti
Rhumatisme (AFLAR) (France)

http://www.aflar.org

Institute of Rheumatology Research
(IRR) (Germany)

https://www.irr-research.org/de/

Irish Society for Rheumatology

https://www.isr.ie/

Societa Italiana di Reumatologia/ Italian
Society of Rheumatology

https://www.reumatologia.it/

Arthritis and Rheumatism Association
Malta

https://www.aramalta.com/

National Association ReumaZorg
Nederland (The Netherlands)

https://reumazorgnederland.nl

ReumaNederland (The Netherlands)

https://reumanederland.nl/

NorArthritis — The Norwegian Arthritis
Registry

https://helse-bergen.no/en/avdelinger/revmatologisk-avdeling/norartritt

Registo Nacional de Doentes Reumaticos
(Portugal)

http://www.reuma.pt/enreuma_pt.html

Spanish Society for Rheumatology

http://www.ser.es

Reumatikerforbundet (Sweden)

https://reumatiker.se/

Menopause

International Menopause Society

https://www.imsociety.org/menopause_perspectives_around_the_world.php

Australasian Menopause Society

https://www.menopause.org.au/

European Menopause and Andropause
Society

https://www.emas-online.org/

North American Menopause Society

https://www.menopause.org/home

Belgium Menopause Society

https://menopausesociety.be/en

British Menopause Society

https://thebms.org.uk/
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Source

Website

Ceska Menopauzalni a Andropauzalni
Spole¢nost / Czech Menopause and
Andropause Society

http://www.meno-andro.cz/en/about-us

Groupe Etude de la Ménopause et du
Vieillissement  Hormonal (GEMVI) /
Menopause and Hormonal Aging Study
Group (France)

http://www.gemvi.org/

Deutsche Menopause Gesellschaft /
German Menopause Society

http://www.menopause-gesellschaft.de/

Hellenic Society of Climacterium and
Menopause (Emmino)

https://emmino.gr/en/

Societa Italiana della Menopausa (SIM) /
Italian Society of Menopause

http://simenopausa.it/

De Menopauze Specialist / Dutch
Menopause Society

https://demenopauzespecialist.nl/

Asociacion Espanola para el Esudio fde
la Menopasuia (AEEM) / Spanish
Association for the Study of Menopause

https://aeem.es/

Swiss Menopause Society /
Schweizerische Menopausengesellschaft

https://meno-pause.ch

Endocrinology

International Society of Endocrinology

https://www.isendo.org/

European Society of Endocrinology

https://www.ese-hormones.org/

Federation of International Nurses in
Endocrinology (FINE)

https://finenurses.org/

International Coalition of Organisations
Supporting Endocrine Patients (ICOSEP)

https://icosep.org/

Endocrine Society

https://www.endocrine.org/about-us

Hormone Health Network

https://www.hormone.org/about-us

American Association of Clinical
Endocrinologist

https://www.aace.com/

Endocrine Society of Australia

https://www.endocrinesociety.org.au/

Belgian Endocrine Society

https://endocrinesociety.be/

Deutsche Gesellschaft fur Endokrinologie
/ German Society for Endocrinology

https://www.endokrinologie.net/

Hellenic Endocrine Society-Panhellenic
Association of Endocrinologists

http://www.heliost.gr

Hellenic Endocrine Society

http://www.endo.gr/

Société Frangaise d’Endocrinologie /
French Society of Endocrinology

http://www.sfendocrino.org/

Suomen Endokrinologiyhdistys r.y./
Finnish Endocrine Society

https://www.endo.fi/

Dansk Endokrinologisk Selskab / Danish
Endocrine Society

http://www.endocrinology.dk/

Hrvatsko drustvo za endokrinologiju i
dijabetologiju / Croatian Society for
Endocrinology and Diabetology

http://www.hded.com.hr/

HTA Report: Denosumab (Prolia®) for osteoporosis

244



Source

Website

Osterreichische Gesellschaft fiir
Endokrinologie und Stoffwechsel /
Austrian Society for Endocrinology and
Metabolism

http://www.oeges.at/

Swiss Society for Endocrinology and
Diabetology

https://www.sgedssed.ch/

Svenska Endokrinolog Féreningen /
Swedish Endocrine Society

https://endokrinologforeningen.se/

Sociedad Espafiola de Endocrinologia y
Nutricion / Spainsh Society for
Endocrinology and Nutrition

https://www.seen.es/inicio.aspx

Society for Endocrinology (UK)

https://www.endocrinology.org/

ZdruZenje Endokrinologov Slovenije / https://endodiab.si/
Slovenian Endocrine Society
Sociedade Portuguesa de Endocrinologia | http://www.spedm.pt/

Diabetes e Metabolismo / Portuguese
Society of Endocrinology, Diabetes and
Metabolism

Nederlandse Vereniging Voor
Endocrinologie / Netherlands Society for
Endocrinology

https://www.nve.nl/openbaar/algemeen2

Societa Italiana Endocrinologia / Italian
Endocrine Society

http://www.societaitalianadiendocrinologia.it/html/cnt//home.asp

Associazione Medici Endocrinologi /
Endocrinologist Medical Association

http://www.associazionemediciendocrinologi.it/

Irish Endocrine Society

https://irishendocrinesociety.com/

Cancer

International Agency for Research on
Cancer (IARC)

https://www.iarc.fr/

Union for International Cancer Control
(uIce)

https://www.uicc.org/

International Association of Oncology
(1A0)

https://iaoncology.org/about.php

International Society of Nurses in Cancer
Care

https://www.isncc.org/

International Society of Geriatric
Oncology

https://www.siog.org/

International Psycho-Oncology Society

https://www.ipos-society.org/

European Society for Medical Oncology

https://www.esmo.org/

European Cancer Organisation (ECCO)

https://www.ecco-org.eu/

The Organisation of European Cancer Www.0eci.eu
Institutes (OECI)

European School of Oncology www.eso.net
European Organisation for Research and | www.eortc.org

Treatment of Cancer

The European Oncology Nursing Society
(EONS)

www.cancernurse.eu

European Association of Urology (EAU)

www.uroweb.org
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Source

Website

European Society of Breast Cancer

www.eusoma.org

Nordic Cancer Union

http://www.ncu.nu/Default.aspx?1D=23

Clinical Oncology Society of Australia

https://www.cosa.org.au/

Cancer Council

https://www.cancer.org.au/

Cancer Australia

https://canceraustralia.gov.au/

Belgian Cancer Registry

https://kankerregister.org/Home_en

The Belgium Society of Medical Oncology
(BSMO)

https://www.bsmo.be/

Cyprus Anti-Cancer Society

https://www.anticancersociety.org.cy/en/page/home

Czech National Cancer Control
Programme

https://www.onconet.cz/index-en.php

Danish Cancer Society

https://www.cancer.dk/international/

Dansk Selskab for Klinisk Onkologi/
Dansish Society for Clinical Oncology

https://dsko.org/

Cancer Society of Finland

https://www.cancersociety.fi/

Fondation de France/ Foundation of
France

https://www.fondationdefrance.org/en/cancer

Institut Curie/ Curie Institute (France)

https://institut-curie.org/

Institut National Du Cancer/ National
cancer institute (France)

https://www.e-cancer.fr/

Société Francaise du Cancer / French
Ccancer Society

https://sfc.asso.fr/

Société Francaise de Radiothérapie
Oncologique / French Society of
Radiation Oncology

https://www.sfro.org/

Deutsches Krebsforschungszentrum -
Stiftung des 6ffentlichen Rechts/ German
Cancer Research Center - Foundation
under Public Law

https://www.dkfz.de/en/index.html

Deutsches Krebsforschungszentrum-
Tumorerkrankungen (NCT) Heidelberg /
National Centre for Tumour Diseases
Heidelberg

https://www.nct-heidelberg.de/en/the-nct/supporting-institutions/german-
cancer-research-center-dkfz.html

Deutsche Krebsgesellschaft/ German
Cancer Society

https://www.krebsgesellschaft.de/german-cancer-society.html

Cancer Society (Greece)

http://www.cancer-society.gr/

Hellenic Society of Medical oncology

https://www.hesmo.gr/en/

Hellenic Cancer Society

https://cancerhellas.org/

Krabbameinsfelagid (Iceland)

https://www.krabb.is/

Irish Cancer Society

https://www.cancer.ie/

National Cancer Ireland

https://www.ncri.ie/data

Associazione ltaliana Malati di Cancrio /
[talian Association of Cancer Patients

https://www.aimac.it/

Istitudo di Ricovero e Cura a Carattere
Scientifico (IRCCS) / Scientific
Hospitalization and Care institute

https://research.fpoircc.it/
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Source

Website

Institut national du cancer / National
Cancer Institute (Luxembourg)

http://institutnationalducancer.lu/

Fondation Cancer / Cancer Foundation
(Luxembourg)

http://www.cancer.lu/

Centre Scientifique de Monaco / Monaco
Scientific Centre

https://www.centrescientifique.mc/en/article/medical-biology/cancer

Netherlands Cancer Institute

https://www.nki.nl/

Dutch Cancer Society

https://www.kwf.nl/en/english

Kreftregistry / Cancer Registry of Norway

https://www.kreftregisteret.no/en/

Ligo Portuguesa Contra o Cancro /
Portuguese Cancer League

https://www.ligacontracancro.pt/

Onkoloski Institut Ljubljana / Institute of
Oncology Ljubljana (Slovenia)

https://www.onko-i.si/

Zveza slovenskih drustev za boj proti raku
| Association of Slovenia Cancer
Societies

http://www.protiraku.si/

Asociacién Espafiola Contra el Cancer /
Spanish Association Against Cancer

https://www.aecc.es/es

Institut Catalan d'Oncologia / Catalan
Institute of Oncology

http://www.iconcologia.net/

Sociedad Espafiola de Enfermeria
Oncoldgica / Spanish Oncology Nursing
Society

https://seeo.org/

Cancerfonden / Cancer Foundation
(Sweden)

https://www.cancerfonden.se/

Sjukskoterskor i cancervard / Nurses in
Cancer Care

https://www.swenurse.se/Sektioner-och-
Natverk/Sjukskoterskoricancervard/

Krebsliga / SwissCancer League

https://www.krebsliga.ch/

NICER - Nationales Institut fiir
Krebsepidemiologie und -registrierung /
Foundation National Institute for Cancer
Epidemiology and Registration

https://www.nicer.org/

(Switzerland)

Schweizerische Arbeitsgemeinschaft fir https://www.sakk.ch/en
Klinische Krebsforschung / Swiss Group

for Clinical Cancer Research

National Cancer Institute (USA) https://www.cancer.gov/

National Comprehensive Cancer Network
(USA)

https://www.nccn.org/

American Society of Clinical Oncology
(ASCO)

https://www.asco.org/

Cancer Research UK

https://www.cancerresearchuk.org/

Royal College of Radiologists (UK)

https://www.rcr.ac.uk/
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15.2 Search results

15.2.1 Systematic review search results

Table 41 Summary of biomedical bibliographic database search results
Database Results
PubMed(MEDLINE) 3,811
Embase (OVID) 14,388
Cochrane Library—Reviews 77
Cochrane Library—Protocol 23
Cochrane Library—Trials 3,612
PsycINFO-Aux only 11
ETHMED-Aux only 0
Econlit-Econ only 1
YORK CRD-Econ only 61
INAHTA—Econ only 20
Total 22,004

15.2.2 Efficacy, effectiveness, and safety search results

Table 42 Search strategy — PubMed [17-02-2021]
No. Query Results
--SEARCH STRING 1, BISPHOSPHONATE AND SERM RCTS--
1 Osteoporosis, postmenopausal [mh] 12,985
2 Osteoporosis [mh] 55,073
3 Osteoporotic fracture [mh] 5,388
4 Osteodensitomet*[tiab] 282
5 Osteoporo* [tiab] 76,589
6 10R20R30R40R5 96,185
7 Adjuvant treatment [tiab] 13,464
8 Adjuvant therapy [tiab] 24,027
9 70R8 37,373
10 Aromatase inhibitors [mh] 6,137
11 Aromatase inhibit*[tiab] 7,580
12 10 OR 11 9,350
13 Breast neoplasms [mh] 289,059
14 Breast cancer lymphedema [mh] 173
15 Breast cancer [tiab] 267,917
16 Breast cancers [tiab] 22,793
17 Breast neoplasms [tiab] 9,305
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No. Query Results

18 Breast neoplasm [tiab] 787
19 130R14OR150R 16 OR 17 OR 18 367,409
20 9 AND 12 AND 19 920
21 Ablation therapy [tw] 2,312
22 Hormon* therapy [tiab] 159,711
23 Hormon* treatment [tw] 303,438
24 Androgen suppress* [tw] 806
25 21 0R220R 23 OR 24 305,710
26 Prostate neoplasms [mh] 126,497
27 Prostat* neoplasms [tiab] 6,409
28 Prostat* neoplasm [tiab] 2,010
29 Prostat* cancer [tiab] 140,660
30 Prostat* cancers [tiab] 22,117
3N 26 OR27 OR28 OR29 OR 30 22,188
32 25 AND 31 10,393
33 6 OR 20 OR 32 116,701
34 SERM [tw] 1,347
35 SERMs [tw] 1,514
36 Bazedoxifene [tw] 418
37 Raloxifene [tw] 3,947
38 34 OR 35 OR 36 OR 37 5,575
39 Alendron® [tw] 5,627
40 Ibandron* [tw] 1,182
41 Risedron® [tw] 2,018
42 Zoledron* [tw] 5,519
43 39 OR 40 OR 41 OR 42 12,152
44 Etidronat* [tw] 1,337
45 Clodronat* [tw] 2,141
46 Tiludronat* [tw] 145
47 Pamidronat® [tw] 3,144
48 Neridronat* [tw] 111
49 Olpadronat* [tw] 61
50 Didronel [tw] 22
51 Bonefos [tw] 23
52 Skelid [tw] 3
53 APD [tw] 5,438
54 Aredia [tw] 77
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No. Query Results

55 44 OR 45 OR 46 OR 47 OR 48 OR 49 OR 50 OR 51 OR 52 OR 53 OR 54 11,483
56 Non-nitrogenous [tw] 88
57 Non nitrogenous [tw] 88
58 56 OR 57 88
59 None [tw] 304,383
60 Non [tw] 2,207,059
61 Nitrogenous [tw] 4,482
62 59 AND 61 33
63 60 AND 61 458
64 55 OR 58 OR 62 OR 63 11,969
65 43 NOT 64 10,706
66 65 OR 38 15,951
67 33 AND 66 7,044
68 67 AND RCT filter 2,257

--SEARCH STRING 2, DENOSUMAB, ALL LEVELS OF EVIDENCE--
69 Denosumab [mh] 1,574
70 Denosumab [tiab] 2,738
71 Prolia [tw] 44
72 690R700RT1 3,348
73 33 AND 72 1,716
--SEARCH STRING 3, COMBINATION STRING 1 OR 2--
74 680OR 73 3,811
Table 43 Search strategy — Embase (OVID) [16-02-2021]

No. Query Results

1 Exp postmenopause osteoporosis/ 14,569
2 Exp Osteoporosis / 134,224
3 Exp fragility fracture / 19,434
4 Osteodensitomet.ti,ab,kw. 0
5 Osteoporo™.ti,ab,kw. 128,309
6 10R20R30R40R5 170,282
7 Exp adjuvant therapy / 169,126
8 Adjuvant treatment.ti,ab,kw 24,247
9 Adjuvant therapy.ti,ab,kw 40,645
10 7TOR80RY 191,996
11 Exp Aromatase inhibitor / 33,208
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No. Query Results

12 Aromatase inhibit*.ti,ab,kw 13,029
13 11 0R 12 34,630
14 Exp breast tumor / 556,505
15 Exp breast cancer-related lymphedema / 549
16 Breast cancer.ti,ab,kw 421,304
17 Breast cancers.ti,ab,kw 37,035
18 Breast neoplasms.ti,ab,kw 9,914
19 Breast neoplasm.ti,ab,kw 2,000
20 14OR150R 16 OR17 OR 18 OR 19 609,804
21 10 AND 13 AND 20 6,820
22 Exp ablation therapy / 52,296
23 Ablation therapy.ti,ab,kw 4,015
24 Hormon* therapy.ti,ab,kw 36,594
25 Hormon* treatment.ti,ab,kw 14,248
26 Androgen suppress*.ti,ab,kw 1,227
27 220R230R24 OR250R 26 103,834
28 Exp prostate cancer/ 226,437
29 Prostat* neoplasms.ti,ab,kw 8,146
30 Prostat* neoplasm.ti,ab,kw 990
31 Prostat* cancer.ti,ab,kw 193,759
32 Prostat* cancers.ti,ab,kw 9,700
33 29 OR 30 OR 31 OR 32 260,113
34 27 AND 33 11,772
35 6 OR 21 OR 34 187,627
36 SERM.ti,ab,kw. 2,262
37 SERMs.ti,ab,kw. 2,352
38 Bazedoxifene.ti,ab,kw. 676
39 Raloxifene.ti,ab,kw. 4,851
40 36 OR 37 OR 38 OR 39 7,695
41 Alendron*.ti,ab,kw. 7,894
42 Ibandron*.ti,ab,kw. 2,093
43 Risedron™.i,ab,kw. 3,006
44 Zoledron*.ti,ab,kw. 8,942
45 41 OR42 OR43 OR 44 18,209
46 Etidronat*.ti,ab,kw. 1,619
47 Clodronat*.ti,ab,kw. 3,276
48 Tiludronat®.ti,ab,kw. 182

HTA Report:

Denosumab (Prolia®) for osteoporosis

251



No. Query Results

49 Pamidronat®.ti,ab,kw. 3,822
50 Neridronat™.ti,ab,kw. 175
51 Olpadronat*.ti,ab,kw. 78
52 Didronel.ti,ab,kw. 34
53 Bonefos.ti,ab,kw. 31
54 Skelid.ti,ab,kw. 6
55 APD ti,ab,kw. 7,863
56 Aredia.ti,ab,kw. 96
57 46 OR 47 OR 48 OR 49 OR 50 OR 51 OR 52 OR 53 OR 54 OR 55 OR 56 16,052
58 40 OR 45 25,118
59 35 AND 57 11,851
60 59 NOT 57 11,021
61 68 AND RCT filter 4,821

--END OF SEARCH STRING 1--
62 Exp Denosumab / 9,663
63 Denosumab.ti,ab,kw 6,160
64 Prolia.ti,ab,kw 17
65 35 AND 64 10,119
--END OF SEARCH STRING 2--
66 61 OR 65 14,388
Table 44 Search strategy — Cochrane Library [16-02-2021]

No. Query Results
1 Osteoporo* 12,390
2 Postmenopaus* 21,733
3 Fractur* 23,979
4 #1 OR#2 OR #3 46,665
5 Adjuvant treatment 22,592
6 Adjuvant therapy 24,727
7 #5 OR #6 28,606
8 Aromatase inhibitors 1,516
9 Aromatase inhibit* 2,399
10 #3 OR#9 2,399
11 Breast cancer 38,444
12 Breast cancers 2,701
13 Breast neoplasms 15,027
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No. Query Results
14 Breast neoplasm 5187
15 #11 OR #12 OR #13 OR #14 39,135
16 #7 AND #10 AND #15 845
17 Ablation therapy 4,532
18 Hormon* therapy 33,394
19 Hormon* treatment 33,577
20 Androgen suppress* 789
21 #17 OR #18 OR #19 OR #20 46,908
22 Prostat* neoplasms 7,508
23 Prostat* neoplasm 2,492
24 Prostat* cancer 15,796
25 Prostat* cancers 1,475
26 #22 OR #23 OR #24 OR #25 16,298
27 #21 AND #26 3,448
28 #4 OR #16 OR #27 50,097
29 Denosumab 1,039
30 Prolia 59
3N #29 OR #30 1,039
32 Selective Estrogen Receptor Modulators 624
33 (SERM):ti,ab,kw 201
34 (SERMs):ti,ab,kw 144
35 (Bazedoxifene):ti,ab,kw 172
36 (Raloxifene):ti,ab,kw 971
37 #32 OR #33 OR #34 OR #35 OR #36 1,488
38 Bisphosphonat* 2,421
39 Diphosphonat* 1,396
40 #38 OR #39 3,237
41 #31 OR #37 OR #40 5,345
42 #28 AND #41 3,730
Filtered

63 #62 in Cochrane Reviews 77
64 #62 in Cochrane Protocols 23
65 #62 in Trials 3,612
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15.2.3 Auxiliary and economic search results

Table 45 PsycINFO (OVID) search strategy — AUX only [17-02-2021]
No. Query Results
1 Exp Osteoporosis / 1,104
2 Osteodensitomet.ti,ab. 0
3 Osteoporo™.ti,ab. 2,082
4 Postmenopaus*.ti,ab. 2,607
5 Menopaus*.ti,ab. 4,768
6 Fractures, bone/ 0
7 Or/1-6 8,168
8 Adjuvant treatment.ti,ab. 385
9 Adjuvant therapy.ti,ab. 455
10 Or/8-9 796
11 Aromatase inhibit*.ti,ab. 281
12 Exp Breast neoplasms/ 10,213
13 Breast cancer.ti,ab. 12,288
14 Breast cancers.ti,ab. 178
15 Breast neoplasms.ti,ab. 4
16 Breast neoplasm.ti,ab. 5
17 Or/12-16 13,176
18 10 AND 11 AND 17 15
19 Ablation therapy.ti,ab. 9
20 Hormon* therapy.ti,ab. 1,321
21 Hormon* treatment.ti,ab. 772
22 Androgen suppress™.ti,ab. 12
23 0Or/19-22 2,014
24 Exp Prostate cancer/ 4,859
25 Prostat* neoplasms.ti,ab. 5
26 Prostat* neoplasm.ti,ab. 0
27 Prostat* cancer.ti,ab. 3,021
28 Prostat* cancers.ti,ab. 85
29 Or/24-28 7,488
30 23 AND 29 95
3N 70R180R 30 8,261
32 Denosumab.ti,ab. 16
33 Prolia.ti,ab. 0
34 Or/32-33 16
35 31 AND 34 11
HTA Report: Denosumab (Prolia®) for osteoporosis 254



Table 46 ETHMED search strategy — AUX only [17-02-2021]

Search strings Results
Auxiliary search strings:Ethical, social, legal

Osteoporosis 6
Denosumab 0
Prolia 0

Table 47 EconLit (EBSCO) search strategy — Cost-effectiveness only [17-02-2021]

No. Query Results

1 TX “Osteoporo™’ 30
2 TX “Postmenopaus*”’ 13
3 TX “Fractur®” 447
4 10R20R3 499
5 TX “Adjuvant treatment” 3
6 TX “Adjuvant therapy” 2
7 50R 6 4
8 TX “Aromatase inhibitors” 2
9 TX “Aromatase inhibit*” 2
10 80R9 2
11 TX “Breast neoplasms” 0
12 TX “Breast cancer” 2
13 TX “Breast cancers” 310
14 TX “Breast neoplasm” 0
15 11 OR12OR 13 OR 14 317
16 7 AND 10 AND 15 0
17 TX “Ablation therapy” 0
18 TX “Hormon* therapy” 7
19 TX “Hormon* treatment” 1
20 TX “Androgen suppress*” 0
21 17 OR 18 OR 19 OR 20 8
22 TX “Prostat* neoplasm” 0
23 TX “Prostat* cancer” 94
24 TX “Prostat* cancers” 3
25 220R230R 24 95
26 21 AND 25 2
27 4 OR 16 OR 26 501
28 TX “Denosumab’ 2
29 TX “Prolia” 0
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No. Query Results
30 28 0R 29 2
31 27 AND 30 1
Table 48 York CRD - Cost-effectiveness only [17-02-2021]
Search strings Results
Cost-effectiveness
Denosumab 61
Table 49 INAHTA - International HTA Database — Cost-effectiveness only [17-02-2021]
Search strings Results
Cost-effectiveness
Denosumab 20

15.2.4 Clinical trials search results

Table 50

Clinical trials search strategy [03-03-2021]

Database

Search strategy

Results

Clinicaltrials.gov

Intervention AND Osteoporosis
AND (Denosumab OR
Alendronate OR Ibandronate OR
Risedronate OR Zoledronate OR
Bazedoxifene OR Raloxifene)

Denosumab: 28
Alendronate: 118
Ibandronate: 39
Risedronate: 65
Zoledronate: 86
Bazedoxifene: 11
Raloxifene: 27
Sub-total: 374

EU Clinical trials registry

Adult AND Osteoporosis AND
(Denosumab OR Alendronate OR
Ibandronate OR Risedronate OR
Zoledronate OR Bazedoxifene

Denosumab: 12
Alendronate: 37

Ibandronate: 0
Risedronate: 19

OR Raloxifene) Zoledronate: 4
Bazedoxifene: 3
Raloxifene: 6
Sub-total: 81
Cochrane clinical trials registry Osteoporosis AND Denosumab 15
ISRCTN Osteoporosis AND Denosumab 4
ANZCTR Osteoporosis AND Denosumab 1"
Total 497
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15.2.5 Methodological search filters
Table 51 Search filter - PubMed (RCTs)
No. Query
1 Randomized Controlled Trial [pt]
2 Controlled Clinical Trial [pf]
3 Pragmatic Clinical Trial [pf]
4 Equivalence Trial [pt]
5 Clinical Trial, Phase IIl [pt]
6 Randomized Controlled Trial [mh]
7 Randomized Controlled Trials as Topic [mh]
8 Controlled Clinical Trial [pt]
9 Controlled Clinical Trials as Topic [mh]
10 Randomization [tw]
11 Random Allocation [mh]
12 Double-Blind Method [mh]
13 Double Blind Procedure [tw]
14 Double-Blind Studies [tw]
15 Single-Blind Method [mh]
16 Single Blind Procedure [tw]
17 Single-Blind Studies [tw]
18 Placebos [mh]
19 Placebo Effect [mh]
20 Control Groups [mh]
21 Control Group* [tiab]
22 Allocated [tw]
23 (Nonrandom* [tw] OR quasirandom* [tw] OR quasi-random* [tw] OR non-random* [tw])
24 (pragmatic study [tw] OR pragmatic studies [tw])
25 (random* [tw] OR Sham* [tw] OR Placebo* [tw])
26 10R20R30R40R50R60R70R80R9IOR100R 11 OR120R130R 14 OR150R 16 OR 17 OR
18 OR19 OR 20 OR 21 OR 22 OR 23 OR 24 OR 25
27 (singl* [tw] OR doubl* [tw])
28 (blind* [tw] OR dumm®* [tw] OR mask* [tw])
29 27 AND 28
30 (tripl* [tw] OR trebl* [tw])
3N 30 AND 28
32 (Study [tw] OR studies [tw] OR trial* [tw] OR group* [tw])
33 control* [tw]
34 32 AND 33
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No. Query

35 (open label [tw] OR open-label [tw])

36 32 AND 35

37 (Equivalence [tw] OR superiority[tw] OR non-inferiority[tw] OR noninferiority [tw])
38 32 AND 37

39 (Phase Il [tw] OR Phase 3 [tw])

40 32 AND 39

41 (Pragmatic [tw] OR practical [tw])

42 trial* [tw]

43 41 AND 42

44 (Quasiexperimental [tw] OR quasi-experimental [tw])

45 42 AND 44

46 26 OR 29 OR 31 OR 34 OR 36 OR 38 OR 40 OR 43 OR 45
Sources:

CADTH#08
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16 Appendix B: Evidence pertaining to effectiveness and safety outcomes

Appendix B includes tables that outline the characteristics of the studies included in the clinical evaluation of safety and effectiveness outcomes (Table 52),

and the outcome data included in the clinical data analysis (Table 53 to Table 66).

Table 52 Characteristics of included RCTs (per publication) assessing clinical effectiveness and safety
Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size 18D
Postmenopausal women with osteoporosis
Cummings et RCT, double USA, Canada, | Postmenopausal DEN (60 PL Overall 36mo Effectiveness: Amgen Inc.
al. 2009160 blind, Argentina, women, T-score mg/6mo) n=3906 FREEDOM Vertebral and
FREEDOM multicentre Brazil, Mexico, | <-25atLSorTH | n=3902 population: nonvertebral
NCT00089791 | (214 sites) Australia, New 72.345.2 fracture, BMD
Zealand, (LS, TH)
Australia, Safety:
Belgium, Mortality, AEs,
Denmark, SAEs, AEs
Finland, upon
France, discontinuation
Germany, lItaly, of DEN
Netherlands,
Norway, Spain,
Sweden,
Switzerland,
UK, Czech
Republic,
Estonia,
Greece,
Serbia,
Hungary,
Latvia,
Lithuania,
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size +SD
Malta, Poland,
Slovak
Republic,
Romania,
Bulgaria
Adachi et al. OL crossover, | Referto Postmenopausal FREEDOM- NA FREEDOM- 96mo Safety: Amgen Inc.
2017150 extension countries in women, T-score DEN (60 DEN: 72.3¢5.2 | (long-term Withdrawal due
FREEDOM study (214 Cummings et <-25atLSorTH | mg/6mo) PL: 72.35.2 DEN)* to AEs
NCT00089791 | centres)* al. 2009 Long-term
FREEDOM DEN: FREEDOM 60mo
Extension *Only data to n=2343 Extension- (DEN in
NCT00523341 | 36mo Crossover *
Long-term crossover)
extracted. DEN: DEI\?‘ 74,9450
Crossover n=2207 T .
data was not Cros§over Crossover
utilised. DEN: 74.8+5.1 data not
utilised.
Brown et al. Retrospective | Refer to FREEDOM trial DEN (60 PL DEN: 735 24mo Safety: AEs Amgen Inc.
2013155 analysis, countries in participants who mg/6mo) n=470 PL: 735 (maximum upon
FREEDOM multicentre Cummings et discontinued n=327 off treatment | discontinuation
NCT00089791 | (214 centres) | al. 2009 treatment after 2- observation | of DEN
5 doses of DEN or period)
PL and continued
participation for 10mo (mean
>7mo (>6mo follow-up)
since last dose +
1mo study visit
window)
Cumming etal. | Retrospective/ | Refer to FREEDOM and DEN (60 PL:470 FREEDOM- FREEDOM- | Safety: AEs Amgen Inc.
2018159 post-hoc countries in FREEDOM mg/6mo) DEN: 735 DEN: upon
FREEDOM analysis, Cummings et Extension n=327 PL: 7345 median 0.5 discontinuation
NCT00089791 | Multicentre al. 2009 participants who FREEDOM (0.2-1.4) of DEN
FREEDOM (214 centres) ?lsc:)ntlnije?t i Extension- FREEDOM PL: median
. reatment after > ) . 0.5(0.3-1.4
Extension doses of DEN or | Crossover: Extension- ( )

HTA Report: Denosumab (Prolia®) for osteoporosis

260




Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size 18D
NCT00523341 PL and continued | 678 Crossover: 73
participation for FREEDOM
>7mo (=6mo Extension-
since the last Crossover:
dose + 1mo study median 0.2
visit window) (0.1-0.7)
Nakamura et RCT, double Japan Postmenopausal DEN (14 PL DEN (14 mg): | 12mo Effectiveness: Amgen Inc.
al. 2012182 blind, women, T-score mg/6mo)? n=55 65.9+7.1 Vertebral
NR multicentre 25t0-4.0atLS, | n=53 DEN (60 mg): fracture, BMD
(NR) or-25t0-35at | DEN (60 65.146.3 (TH)
FNor TH mg/6m0)a DEN (1 00 mg): Safety AEs,
n=54 64.6+7.1 SAEs
DEN (100 mg/ PL: 64.6+7.0
6mo)e
n=50
Miller et al. RCT, double Belgium, Postmenopausal DEN (60 ZOL (IV 5 mg/ DEN: 65.1£7.6 | 12mo Effectiveness: Amgen Inc.
2016180 blind, double Denmark, women, >2y mg/6mo) once yearly) Z0L: 69.5+7.7 BMD (FN, TH)
NCT01732770 | dummy, Poland, Spain, | bisphosphonate | n=321 n=322 Safety:
multicentre Canada, USA, | therapy prior to Withdrawal due
(37 sites) Australia screening if T- to AEs, AEs,
score <-2.5 at LS, SAEs
TH, FN
Morii et al. RCT, double Japan Postmenopausal RLX (oral60 | PL RLX (60 mg): 12mo Effectiveness: Eli Lilly and
2003181 181 blind, women, =2y PM, | mg/d) n=97 65.246.2 Vertebral and Company and
NR multicentre T-score <-2.5 at n=92 RLX (120 mg): nonvertebral Chugai
(26 sites) LS RLX (oral 120 64.7+6.2 fracture Pharmaceutical
mg/day)? PL: 64.346.5 Safety: Company
n=95 Withdrawal due
to AEs,
Mortality, AEs,
SAEs
Ettinger et al. RCT, double Argentina, Postmenopausal RLX (oral 60 | PL Overall MORE | 36mo Effectiveness: Eli Lilly and
1999164 blind, Australia, women, =2y PM, | mg/day) n=2576 population: 67 Vertebral Company
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) Duration Outcome(s) Funding
Sample size | Sample size 18D
MORE multicentre Austria, Group 1: T-score | n=2557 fracture, BMD
(180 sites) Belgium, Czech | <-2.5atLSor FN | RLX (oral 120 (FN, LS)
Republic, Group 2: Low mg/day)c
Denmark, BMD with >1 n=2572
Finland, moderate or
France, severe vertebral
Germany, fractures, or 2
Hungary, Israel, | moderate
Italy, Mexico, fractures
the regardless of
Netherlands, BMD
New Zealand,
Poland,
Singapore,
Slovak
Republic,
Slovenia,
Spain, Sweden,
UK, USA,
Canada
Delmas et al. RCT, double Refer to Postmenopausal RLX (oral 60 | PL Overall MORE | 48mo Safety: Eli Lilly and
2002162 blind, countries in women, =2y PM, | mg/day) n=2576 population: 67 Mortality Company
MORE multicentre Ettinger et al. Group 1: T-score | n=2557
(180 sites) 1999 <25atLSorFN | RLX (oral 120
Group 2: Low mg/day)e
BMD with 21 n=2572
moderate or
severe vertebral
fractures, or =2
moderate
fractures
regardless of
BMD
Silverman et RCT, double Argentina, Postmenopausal BAZ (oral 20 RLX (oral 60 BAZ 20 mg: 36mo Effectiveness: Pfizer Inc.
al. 2008192 blind, Australia, women, =2y PM, | mg/day) mg/day) 66.5+6.5 Nonvertebral
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size +SD
NCT00205777 | multicentre Belgium, Brazil, | T-score-2.510 - n=1886 n=1849 BAZ 40 mg: fracture, BMD
(206 sites) Bulgaria, 4.0atLS or FN, BAZ (oral40 | PL 66.246.8 (LS, TH)
Canada, Chile, | or prevalent mg/day)? n=1885 RLX 60 mg:
Croatia, vertebral facture n=1872 66.4+6.7
Denmark, and T-score not PL: 66.546.8
Estonia, below -4.0 at LS
Finland, or FN
France,
Germany,
Greece,
Hungary, Italy,
Lithuania,
Mexico, The
Netherlands,
New Zealand,
Norway,
Poland,
Romania,
Russia,
Slovakia, South
Africa, Spain,
USA
Christiansen et | RCT, double Refer to Postmenopausal BAZ (oral 20 | RLX (oral 60 BAZ 20 mg: 36mo Safety: Pfizer Inc.
al. 2010158 blind, countries in women, =2y PM, | mg/day) mg/day) 66.5+6.5 Withdrawal due
NCT00205777 | multicentre Silverman etal. | T-score-2.510 - n=1866 n=1849 BAZ 40 mg: to AEs,
(206 S|teS) 2008 4.0atLSor FN, BAZ (Oral 40 PL 66.2+6.8 Mortallty, AEs,
or prevalent mg/day)¢ 1=1885 RLX 60 mg: SAEs
below 4.0 at LS PL:66.5£6.8
or FN
de Villiers etal. | RCT, double Refer to Postmenopausal MORE- PL Extension I- 60mo Safety: Pfizer Inc.
2009161 blind, countries in women, =2y PM, BAZ (oral 20 | n=1058 BAZ 20 mg: Mortality
NCT00205777 | multicentre Silverman et al. | T-score -2.5 to - mg/day) > 65.9+6.3
Extension | (206 SiteS), 2008 4.0atLSor FN, or | BAZ (0ra| 20 BAZ 40/20 mg:
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size +SD
extension prevalent vertebral | mg/day) 65.746.4
study facture and T- n=1047 PL: 65.9+6.5
score not below -
40atLSorFN II\EA)SQEion I-
BAZ (oral 40
mg/day) >
BAZ (oral 20
mg/day)e
n=1041
Silverman et RCT, double Refer to Postmenopausal | MORE- PL Extension |- 60mo Safety: Pfizer Inc.
al. 2012191 blind, countries in women, 22y PM, | BAZ (oral20 | n=1058 BAZ 20 mg: Mortality
NCT00205777 | multicentre Silverman etal. | T-score -2.5 to - mg/day) > 65.946.3
Extension | (206 sites), 2008 4.0 atLS or FN, BAZ (0ra| 20 BAZ 40/20 mg:
extgnsion or pr%va:efnt mg/day) 65.7+6.4
study vertebral facture - )
and T-score not :/ICII('\)’?E? PL:65.946.5
below -4.0 at LS Extension |-
or FN
BAZ (oral 40
mg/day) >
BAZ (oral 20
mg/day)e
n=1041
Palacios etal. | RCT, double Refer to Postmenopausal MORE- PL Extension II- 84mo Effectiveness: Pfizer Inc.
2015b186 blind, countries in women, 22y PM, | BAZ (oral 20 n=590 BAZ 20 mg Vertebral
NCT00205777 | multicentre Silverman etal. | T-score-2.510 - mg/day) > and 40/20 mg fracture
Extension Il (206 sites), 2008 4.0 atLS or FN, BAZ (oral 20 combined:
extension or prevalent mg/day) 65.7+6.2
study vertebral facture n=560 PL: 65.7+6.1
and T-score not MORE
below -4.0 at LS Extension |-
orFN BAZ (oral 40
mg/day) >
BAZ (oral 20
mg/day)e
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size 18D
n=1142
[tabashi et al. RCT, double Japan Postmenopausal BAZ (oral20 | PL BAZ 20 mg: 24mo Effectiveness: Pfizer Inc.
2011173 blind, women, intact mg/day) n=142 63.0+6.4 Vertebral and
NCT00238745 | multicentre uterus, =2y PM, n=143 BAZ 40 mg: nonvertebral
(17 sites) no prevalent BAZ (oral 40 63.246.3 fracture, BMD
vertebral fracture mg/day)¢ PL: 64.146.6 (FN, LS, TH)
and T-score <-2.5 =140 Safety:
or prevalent Withdrawal due
vertebral fracture to AEs,
and T-score <-1.7 Mortality, AEs,
(approximately) SAEs
Miller et al. RCT, double North America, | Postmenopausal IBN (oral 150 | ALN (oral 70 IBN: 65.6 12mo Effectiveness: F. Hoffmann-La
2008170 blind, double Latin America, | women, 25y PM, | mglonce mg/once ALN: 65.6 BMD (FN) Roche Ltd.
MOTION dummy, non- Europe, South | ambulatory, T- monthly) weekly) Safety: AEs,
MM17385 inferiority, Africa score <-2.5 to - n=887 n=873 SAEs
multicentre 5.0atLS
(65 sites)
Paggiosietal. | RCT, OL, UK Postmenopausal | IBN (oral 150 | ALN (oral 70 IBN: 66.9£7.2 | 24mo Effectiveness: Warner Chilcott
2014185 multicentre women, =5y PM, | mg/ once mg/once ALN: 67.8+7.8 BMD (FN, LS)
TRIO (NR) ambulatory, T- monthly) weekly) RIS: 66.8+6.7 Safety: SAEs
NCT00666627 score <-2.5atLS n=57 n=57
or PF or T-score RIS (oral 35
<-1.0atLS or PF mg/ once
and a previous weekly)
fracture from a fall n=58
at standing height
Greenspan et RCT, OL, USA Frail womenwith | ZOL (IV5 PL ZOL: 85.440.6 | 24mo Effectiveness: NIH/National
al. 2015 single centre osteoporosis mg/once n=92 PL: 85.5+0.5 Vertebral and Institute on Aging,
ZEST residing in nursing | yearly) nonvertebral The National
NCT00558012 homes or n=89 fracture, BMD Institute of Diabetes
assisted-living (FN, LS, TH) and Digestive and
facilities, with a Safety: Kidney Diseases,
history of Mortality, AEs, Pittsburgh Older
vertebral or hip SAEs Americans
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size 18D
fracture or T- Independence
score <-2.0 at LS, Center,
TH or radius Pharmaceutical
Outcomes
Research Program
in Aging award,
Clinical
Translational
Science Institute
NIH/National
Center for
Research
Resources
Palomba etal. | RCT, double Italy Postmenopausal RIS (oral 35 PL RIS: 52.3£3.2 | 12mo Effectiveness: NA
2005188 blind, women, IBD in mg/once n=45 PL: 51.4+3.0 Vertebral
NR multicentre (2 remission(=6mo), | weekly) fracture
sites) ambulatory, T- n=45
score <-2.5 at
posterior-anterior
LS
Palombaetal. | RCT, OL, Italy Postmenopausal RIS (oral 35 PL RIS: 52.3£3.2 | 36mo Effectiveness: NA
2008187 multicentre (2 women, IBD in mg/once n=45 PL: 51.4+3.0 Vertebral and
Extension sites), remission(=6mo), | weekly) nonvertebral
NR extension ambulatory, T- n=45 fracture, BMD
study score <-2.5 at (FN, LS)
posterior-anterior Safety: AEs
LS
Black et al. RCT, double Argentina, Postmenopausal ZOL(IV5 PL ZOL:73.1£5.34 | 36mo Effectiveness: Novartis Pharma
2007152 blind, Australia, women, T-score mg/once n=3876 PL: 73.0+5.40 Nonvertebral
HORIZON-PFT | multicentre Austria, <-2.5 at FN with yearly) fracture, BMD
NCT00049829 | (240 sites) Belgium, Brazil, | or without n=3889 (FN, LS, TH)
Canada, China, | vertebral fracture, Safety:
Columbia, or T-score <-1.5 Withdrawal due
Finland, with radiologic to AEs,
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size +SD

France, evidence of =2 Mortality, AEs,

Germany, mild vertebral SAEs

Hong Kong, fractures or 1

Hungary, moderate

Israel, Italy, vertebral fracture

Korea, Mexico,

New Zealand, | gratym 1: No

Norway, osteoporosis

Poland, medication at BL

g\lrijSdIZH Stratum 2: Taking

Switzerlénd osteoporosis

Taiwan, ' medication at BL

Thailand, UK,

USA
Jacques et al. RCT, double Argentina, Postmenopausal ZOL(IV5 PL Z0L:73.1+£5.34 | 36mo Effectiveness: Novartis Pharma
2012174 blind, Australia, women, T-score mg/once n=3876 PL: 73.0+5.40 Vertebral
HORIZON-PFT | multicentre Austria, <-2.5 at FN with yearly) fracture
NCT00049829 | (240 sites), Belgium, Brazil, | or without n=3889

subgroup Canada, China, | vertebral fracture,
analysis Columbia, or T-score <-1.5

Finland, with radiologic

France, evidence of =2

Germany, mild vertebral

Hong Kong, fractures or 1

Hungary, moderate

Israel, Italy, vertebral fracture

Korea, Mexico,

New Zealand, | gratum 1: No

Norway, osteoporosis

;olaqd, medication at BL

S;Zﬂi’n Stratum 2: Taking

Switzerlénd ostegpor osIs

Taiwan, ’ medication at BL

Thailand, UK,
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size 18D
USA BTM subgroup
Women with breast cancer receiving AAIT who have an increased fracture risk
Ellis et al. RCT, double USA, Canada Early-stage DEN (60 PL DEN: 59.248.9 | 24mo Effectiveness: Amgen Inc.
2008163 blind, histologically or mg/6mo) n=127 PL: 59.749.7 Vertebral and
NCT00089661 | multicentre cytologically n=125 nonvertebral
(53 sites) confirmed breast fracture, BMD
cancer, hormone- (FN, LS, TH,
receptor positive, Trochanteric)
undergoing AAIT, Safety:
completed Withdrawal due
treatment via to AEs,
radiation and/or Mortality, AEs,
chemotherapy or SAEs
surgery 4w
before study
entry, low bone
mass or FN T-
score of -1.0 to -
25
Gnant et al. RCT, double Austria, Postmenopausal DEN (60 PL Total ABCSG- | 36mo Effectiveness: Amgen Inc.
2015166 blind, Sweden women (defined mg/6mo) n=1709 18 population: Vertebral and
ABCSG-18 multicentre as those who n=1711 median 64 (58- nonvertebral
NCT00556374 | (58 sites) have undergone 70) fracture, BMD
bilateral (FN, LS, TH)

oophorectomy,
=60yo or <60yo
with follicle-
stimulating
hormone and
oestradiol levels
in PM range),
histologically
confirmed breast
cancer, receptor
positive, receiving
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Study

Study design

Country

Population

Intervention
Sample size

Comparator(s)
Sample size

Mean age (y)
+SD

Duration

Outcome(s)

Funding

AAIT

Gnant et al.
2019167
ABCSG-18
NCT00556374

RCT, OL,
multicentre
(58 sites)

Austria,
Sweden

Postmenopausal
women (defined
as those who
have undergone
bilateral
oophorectomy,
=60yo or <60yo
with follicle-
stimulating
hormone and
oestradiol levels
in PM range),
histologically
confirmed breast
cancer, receptor
positive, receiving
AAIT

DEN (60
mg/6mo)
n=1711

PL
n=1709

Total ABCSG-
18 population:

median 64 (58-

70)

OL phase-
73mo
(median
duration of
follow-up)f

Safety:
Mortality, AEs,
SAEs

Amgen Inc.

Greenspan et
al. 200716¢

NCT00118508

RCT, double
blind, single
centre

USA

Newly
postmenopausal
women (<8y) with
breast cancer,
treated with
chemotherapy
with or without
tamoxifen or AAIT

RIS (oral 35
mg/ once
weekly)

n=43

PL
n=44

RIS: 50.1+5.1
PL: 49+5.9

12mo

Effectiveness:
BMD (LS, TH,
Trochanteric)

NIH/National
Institute of Diabetes
and Digestive and
Kidney Diseases,
Alliance for Better
Bone (Procter and
Gamble)

Livi et al.
2019177

BONADIUV
NCT02616744

RCT, single
blind, single
centre

Italy

Postmenopausal
women with early
breast cancer,
hormone
receptor-positive,
receiving AAIT

IBN (oral 150
mg/ once
monthly)

n=89

PL
n=82

IBN: median
60.5 (54.3-
67.0)

PL: median
59.6 (53.9-
68.0)

63.3mo
(median
follow-up)e

Effectiveness:
BMD (LS, TH)
Safety: SAEs

NA

Men with osteoporosis who have an increased fracture risk

Orwoll et al.

RCT, double

Belgium,

Ambulatory men |DEN (60

DEN: 64.949.8 | 12mo

Effectiveness:

Amgen Inc.
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size +SD
2012183 blind, Canada, with osteoporosis, | mg/6mo) n=121 PL: 65.0£9.1 Vertebral and
ADAMO multicentre Denmark, T-score between n=121 nonvertebral
NCT00980174 | (27 sites) France, <-2.0 and >-3.5 at fracture
Poland, LS or FN, or had
Sweden, USA | a previous MOF
and T-score
between <-1.0
and >-3.5atLS or
FN and had >2
vertebral
fractures, 1 femur
and 1 forearm
evaluated by DXA
Langdahl etal. | RCT, OL, Belgium, Ambulatory men ADAMO: NA Long-term 24mo Effectiveness: Amgen Inc.
2015176 multicentre Canada, with osteoporosis, | DEN (60 DEN: BMD (FN, LS,
ADAMO (27 sites), Denmark, T-score between mg/6mo) 65.0£10.2 TH,
NCT00980174 | crossover France, <-20and>-3.5at | n=111 Trochanteric),
Study Poland, LS or FN, or had ADAMO OL Crossover Safety
Sweden, USA | a previous MOF phase: DEN: 65.1+9.2 Withdrawal due
and T-score DEN = DEN to AEs,
between <-1.0 (continued Mortality, AEs,
and>-3.5atLSor | i arvention SAEs
FN and had >2 long-term)
vertebral n=117
fractures, 1 femur
and 1 forearm
evaluated by DXA
Boonen et al. RCT, double USA, Australia, | Ambulatory men RIS (oral 35 PL RIS: 60+11 24mo Effectiveness: Alliance for Better
2009153 blind, Lebanon, with osteoporosis, | mg/ once n=93 PL: 62+11 BMD (FN, LS, Bone (Procter and
NR multicentre France, T-score <-2.5 at weekly) TH, Gamble)
(25 sites) Belgium, UK, LSand<-1atFN | n=191 Trochanteric)
Czech or T-score <-1 at Safety:
Republic, LSand <-2atFN Mortality, AEs,
Hungary, SAEs
Poland, the
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size 18D
Netherlands
Boonen et al. RCT, double Australia, Men with primary | ZOL (IV5mg/ | PL ZOL: median 24mo Effectiveness: Novartis Pharma
2012154 blind, Africa, South osteoporosis or once yearly) n=611 66 (50-85) Vertebral and
NCT00439647 | multicentre America, osteoporosis from | n=588 PL: median 66 nonvertebral
(NR) Belgium, low testosterone (50-85) fracture, BMD
Switzerland, levels, T-score <- (FN, LS, TH)
Argentina, 1.5at THor FN, Safety:
Denmark, and 1-3 prevalent Withdrawal due
Austria, vertebral to AEs,
Norway, Brazil, | fractures. If no Mortality, AEs,
Czech fracture, T-score SAEs
Republic, of<-25atTH,
Finland, FN, LS
Germany,
Hungary,
Iceland,
Poland,
Portugal,
Romania,
Russia,
Slovakia,
Spain,
Sweden, UK
Orwoll et al. RCT, double Australia and Men with primary | ZOL (IV5mg/ | ALN (oral 70 Z0L: 24mo Effectiveness: Novartis Pharma
2010184 blind, double North America | osteoporosis or once yearly) mg/once 64.5+9.90 Vertebral
NR dummy, non- osteoporosis n=154 weekly) ALN: fracture, BMD
inferiority, associated with n=148 63.5+10.98 (FN, LS, TH)
multicentre hypogonadism, T- Safety:
(30 sites) score of -2.0 at Withdrawal due

FNand-1.0 atLS,
or-1.0 at FN and
a prior low trauma
vertebral or
nonvertebral
fracture or with a

to AEs,
Mortality, AEs,
SAEs
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size 18D
confirmed
radiographic
vertebral fracture
Men with prostate cancer on HAT who have an increased fracture risk
Smith et al. RCT, double Canada, USA, | Men with DEN (60 PL DEN: 75.3£7.0 | 36mo Effectiveness: Amgen Inc.
2009394 blind, Finland, Czech | histologically mg/6mo) n=734 PL: 75.5+7.1 Vertebral and
NCT00089674 | multicentre Republic confirmed n=734 nonvertebral
(156 sites) prostate cancer fracture, BMD
on HAT, >70yo or (FN, LS, TH)
if <70yo had Safety:
history of Withdrawal due
osteoporotic to AEs,
fracture or T- Mortality, AEs,
score <-1.0 at LS, SAEs
THor FN, had
either received
bilateral
orchiectomy or
are on ADT for at
least next 12mo
Michaelson et | RCT, double USA Men with prostate | ZOL (IV4mg/ | PL ZOL: 6548 12mo Effectiveness: Novartis Pharma
al. 2007178 blind, adenocarcinoma, | once yearly) n=22 PL: 66411 BMD (FN, LS,
NR multicentre (2 receiving GnRH n=22 TH)
sites) agonists, T-score
>-25atLSor FN
Choo et al. RCT, double USA “Prostate RIS (oral 35 PL RIS: 67.5 24mo Effectiveness: Aventis Pharma
2013157 blind, adenocarcinoma mg/ once n=52 PL: 66.8 BMD (FN, LS) and Procter and
NR multicentre (2 with 1 of the weekly) Safety: SAEs Gamble
sites) following 3 clinical | n=52

conditions: (1)
T3NOMO, Gleason
score >7, or
prostate specific
antigen (PSA)
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Study

Study design

Country

Population

Intervention
Sample size

Comparator(s)
Sample size

Mean age (y)
+SD

Duration

Outcome(s)

Funding

>15 ng/mL (Group
A); (2) pathologic
T3 and/or positive
surgical margin
after radical
prostatectomy
(Group B); and (3)
Rising PSA or
clinically palpable
local recurrence
after radical
prostatectomy
(Group C).
Patients had to
have serum
creatinine <120
umol/L. All were
to be treated with
external beam RT
plus 2-3y of ADT
using LHRH
analogues.” T-
score >-2.5atLS

Greenspan et
al. 2007170

NCT00048841

RCT, double
blind, single
centre

USA

Men with prostate
cancer receiving
ADT

ALN (oral 70
mg/once
weekly)

n=56

PL
n=56

ALN: 70.8+7.9
PL: 72.2+8.8

12mo

Effectiveness:

Nonvertebral
fracture, BMD
(FN, LS, TH)

Safety:

Mortality, AEs,

SAEs

NIH/National
Institute of Diabetes
and Digestive and
Kidney Diseases
and NIH/National
Center for
Research
Resources

Israeli et al.
2007172

NR

RCT, double
blind, single
centre

USA

Men with
histologically
confirmed
prostate cancer

ZOL (IV 4 mg/
3mo)

n=112

PL
n=110

Z0L: median
74 (44-88)

PL: median 73
(47-89)

12mo

Effectiveness:

Nonvertebral
fracture, BMD
(LS, TH)

Novartis Pharma
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size +SD
within 1y of Safety:
starting ADT, Withdrawal due
received to AEs,
orchiectomy, T- Mortality, AEs,
score of -2 at LS SAEs
and TH
Bhoopalamet | RCT, double USA Men with ZOL (V4 mg/ | PL Z0L: 12mo Effectiveness: Novartis Pharma
al. 2009151 blind, histologically 3mo) n=45 Stratum 1- BMD (LS, TH)
NR multicentre confirmed n=48 69.1+10.7 Safety:
(11 sites) prostate cancer, Stratum 2- Withdrawal due
on or initiating 71.246.8 to AEs,
ADT (LHRH Mortality, AEs
agonist with or
without PL:
antiandrogen or Stratum 1-
bilateral 68.416.0
orchiectomy), T- Stratum 2-
score of =-2 at LS 73.7£.2
and TH
Cheung et al. RCT, double Australia Men with prostate | ZOL (IV5mg/ | PL ZOL: median 24mo Effectiveness: NHMRC
2020156 blind, single cancer prior to single dose) n=37 68.8 (63.1- Nonvertebral
NCT01006395 | centre commence GnRH | n=39 73.2) fracture, BMD
agonists therapy, PL: median (LS, TH)
ADT intended for 67.5 (65.2- Safety:
at least 2y 74.3) Withdrawal due
to AEs, AEs,
SAEs
Klotz et al. RCT, double Canada Men with ALN (oral 70 | PL ALN: 73.548.1 | 12mo Effectiveness: Abbot Laboratories
2013175 blind, histologically mg/ once n=102 PL: 73.7+8.6 Nonvertebral Canada
NR multicentre confirmed weekly) fracture, BMD
(30 sites) prostate cancer, n=84 (FN, LS, TH)
>1yr of ADT Safety:
indicated Withdrawal due
(treatment with an to AEs, SAEs

antiandrogen for
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Study Study design | Country Population Intervention | Comparator(s) | Mean age (y) | Duration Outcome(s) Funding
Sample size | Sample size 18D
up to 30d prior to
initiation of LHRH
therapy was
permitted)
Ryan et al. RCT, double USA Men with prostate | ZOL (IV 4 PL ZOL: median 12mo Effectiveness: Novartis Pharma
2006190 blind, adenocarcinoma mg/3mo) n=61 73 (67-80) Nonvertebral
NR multicentre who were n=61 PL: 71 (64-77) fracture, BMD
(19 sites) planning to (FN, LS, TH)
receive ADT or Safety:
who had initiated Withdrawal due
ADT within the to AEs, SAEs
previous 12mo, T-
score >-2.5 at FN,
THorlLS
Smith et al. RCT, double USA Men with prostate | ZOL (4 PL Z0L: 71.1£8.6 | 12mo Effectiveness: Novartis Pharma
2003198 blind, double cancer, initiating mg/3mo) n=51 PL 70.249.3 Vertebral
NR dummy, ADT witha GnRH | n=55 fracture, BMD
multicentre agonist with or (FN, LS, TH)
(16 sites) without an Safety:
antiandrogen Withdrawal due
to AEs,
Mortality, SAEs

Abbreviations:

AAIT: adjuvant aromatase inhibitors therapy; ADT: androgen deprivation therapy; AEs: adverse events; ALN: alendronate; BAZ: bazedoxifene; BL: baseline; BMD: bone mineral density; BTM:
bone turnover markers; DEN: denosumab; DXA: dual-energy x-ray absorptiometry; FN: femoral neck; GnRH: gonadotropin-releasing hormone; HAT: hormone ablation therapy; IBN:
ibandronate; Inc.: incorporated; IV: intravenous, LHRH: luteinising hormone-releasing hormone; LS: lumbar spine; mo: months; PF: proximal femur; PL: placebo; PM: postmenopausal; RCT:
randomised controlled trial; RLX: raloxifene; RIS: risedronate; SAEs: serious adverse events; TH: total hip; mg: milligrams; MOF: major osteoporotic fracture; NA: not applicable; ng/dL;
nanograms per decilitre; ng/mL: nanograms per millilitre; NR: not reported; UK: United Kingdom; USA: United States of America; w: week/s; y: year/s; yo: years old; ZOL: zoledronate.
Notes:

aDEN 60 mg/6mo data extracted and analysed. DEN 14 mg/6mo and 100 mg/6mo excluded as this is not a reimbursed dosage of denosumab in Switzerland.

b Raloxifene 60 mg and 120 mg included in Morii et al. 20038! . Only 60 mg dosage (l.e., dosage of interest) reported in table.

¢RLX oral 120 mg/day data in all MORE trial publications were not extracted or analysed, as this is not a reimbursed dosage of raloxifene in Switzerland.

dBAZ oral 40 mg/day data were not extracted or analysed, as this is not a reimbursed dosage of bazedoxifene in Switzerland.
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e Crossover data for BAZ (oral 40 mg/day) to BAZ (oral 20 mg/day) were not extracted or analysed, as no drug washout was undertaken between dosage periods and may bias results.
fData from the outcome presented at median timepoint of 73 months in Gnant 201967 were not utilised, only relevant safety data presented at 36 months were extracted from this publication.

9 Data from the outcome presented at median timepoint of 63.3 months in Livi 2019177 were not utilised, only relevant effectiveness/safety data presented to 24 months were extracted from this
publication.
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Table 53

Vertebral fracture extracted data

Trial Author/Year Treatment | Follow-up (mo) | Events (n) | Sample size
(n)
Postmenopausal women with osteoporosis
FREEDOM Cummings et al. 2009160 DEN 36 86 3702
FREEDOM Cummings et al. 2009160 PLB 36 264 3691
Nakamura etal. 2012 | Nakamura et al. 2012182 DEN 12 0 54
Nakamura etal. 2012 | Nakamura et al. 2012182 PLB 12 0 55
Morii et al. 2003 Morii et al. 2003181 RLX 12 0 90
Morii et al. 2003 Morii et al. 2003181 PLB 12 2 97
ltabashi et al. 2011 [tabashi et al. 2011173 BAZ 24 5 132
Itabashi et al. 2011 Itabashi et al. 2011173 PLB 24 6 128
ZEST Greenspan et al. 2015 ZO0L 24 6 89
ZEST Greenspan et al. 20157 PLB 24 8 92
Palomba et al. 2005188
Palomba et al. Palomba et al. 200887 RIS 36 12 40
Palomba et al. 2005188
Palomba et al. Palomba et al. 2008187 PLB 36 30 41
HORIZON-PFT Jacques et al. 2012174 Z0L 36 98 2931
HORIZON-PFT Jacques et al. 2012174 PLB 36 308 2976
MORE Ettinger et al. 1999164 RLX 36 148 2259
MORE Ettinger et al. 1999164 PLB 36 231 2292
NCT00205777 Palacios et al. 2015b18 BAZ 84 14 506
NCT00205777 Palacios et al. 2015b86 PLB 84 15 535
Women with breast cancer receiving AAIT who have an increased fracture risk
Ellis et al. 2008 Ellis et al. 2008163 DEN 24 106
Ellis et al. 2008 Ellis et al. 2008163 PLB 24 99
ABCSG-18 Gnant et al. 2015166 DEN 36 27 835
ABCSG-18 Gnant et al. 2015166 PLB 36 49 809
Men with osteoporosis who have an increased fracture risk
ADAMO Orwoll et al. 2012183 DEN 12 0 120
ADAMO Orwoll et al. 2012183 PLB 12 1 120
Boonen et al. 2012 Boonen et al. 2012154 Z0L 24 1 588
Boonen et al. 2012 Boonen et al. 2012154 PLB 24 3 611
Orwoll et al. 2010 Orwoll et al. 2010184 Z0L 24 4 154
Orwoll et al. 2010 Orwoll et al. 201084 ALN 24 6 148
Men with prostate cancer on HAT who have an increased fracture risk
NCT00089674 Smith et al. 20091% DEN 12 2 679
NCT00089674 Smith et al. 2009794 PLB 12 13 673
Smith et al. 2003 Smith et al. 2003193 Z0L 12 5 55
Smith et al. 2003 Smith et al. 200393 PLB 12 3 51
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Abbreviations:
AAIT: adjuvant aromatase inhibitor therapy; ALN: alendronate; BAZ: bazedoxifene; DEN: denosumab; HAT: hormone

ablation therapy; IBN: ibandronate; mo: month/s; n: number; PLB: placebo; RIS: risedronate; RLX: raloxifene; ZOL:
zoledronate.
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Table 54

Nonvertebral fracture extracted data

Trial Author/Year Treatment | Follow-up (mo) | Events (n) | Sample size
(n)
Postmenopausal women with osteoporosis
FREEDOM Cumming et al. 2009160 DEN 24 264 3902
FREEDOM Cumming et al. 2009160 PLB 24 336 3906
Morii et al. 2003 Morii et al. 2003181 RLX 12 1 90
Morii et al. 2003 Morii et al. 2003181 PLB 12 4 97
Itabashi et al. 2011 Itabashi et al. 2011173 BAZ 24 5 132
ltabashi et al. 2011 [tabashi et al. 2011173 PLB 24 4 128
ZEST Greenspan et al. 20157 | ZOL 24 12 89
ZEST Greenspan et al. 20157 | PLB 24 7 92
Palomba et al. | Palomba et al. 2008%7|| | RIS 36 1 40
Palomba et al. | Palomba et al. 2008'¢7|| | PLB 36 7 41
HORIZON-PFT Black et al. 2007152 Z0L 36 1 3861
HORIZON-PFT Black et al. 2007152 PLB 36 4 3875
NCT00205777 Silverman et al. 2008192 BAZ 36 89 1886
NCT00205777 Silverman et al. 2008192 RLX 36 89 1849
NCT00205777 Silverman et al. 2008192 PLB 36 99 1885
Women with breast cancer receiving AAIT who have an increased fracture risk
Ellis et al. 2008 Ellis et al. 2008163 DEN 24 8 106
Ellis et al. 2008 Ellis et al. 2008163 PLB 24 8 99
ABCSG-18 Gnant et al. 2015166 DEN 36 65 835
ABCSG-18 Gnant et al. 2015166 PLB 36 129 809
Men with osteoporosis who have an increased fracture risk
ADAMO Orwoll et al. 2012183 DEN 12 1 120
ADAMO Orwoll et al. 2012183 PLB 12 2 120
Boonen et al. 2012 Boonen et al. 2012154 Z0L 24 5 588
Boonen et al. 2012 Boonen et al. 2012154 PLB 24 8 611
Men with prostate cancer on HAT who have an increased fracture risk
NCT00089674 Smith et al. 2009794 DEN 36 38 734
NCT00089674 Smith et al. 20091%4 PLB 36 53 734
Greenspan et al. ALN 12
Greenspan et al. 2007b | 2007b'70 1 56
Greenspan et al. PLB 12
Greenspan et al. 2007b | 2007b'70 1 56
Israeli et al. 2007 Israeli et al. 2007172 Z0L 12 2 112
Israeli et al. 2007 Israeli et al. 2007172 PLB 12 3 110
Cheung et al. 2020 Cheung et al. 202015 Z0L 24 2 38
Cheung et al. 2020 Cheung et al. 2020156 PLB 24 0 36
Klotz et al. 2013 Klotz et al. 2013175 ALN 12 1 84
Klotz et al. 2013 Klotz et al. 2013175 PLB 12 3 102
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Ryan et al. 2006

Ryan et al. 200619

Z0L

12

61

Ryan et al. 2006

Ryan et al. 20069

PLB

12

59

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; ALN: alendronate; BAZ: bazedoxifene; DEN: denosumab; HAT: hormone
ablation therapy; IBN: ibandronate; mo: month/s; n: number; PLB: placebo; RIS: risedronate; RLX: raloxifene; ZOL:

zoledronate.

Notes:

|| Palomba et al. 200887 was included in the main analysis and excluded during the sensitivity analysis (presented in the

HTA Supplement).

Table 55 FN BMD extracted data
Trial Author/Year Treatment | Follow-up | Mean SD Sample

(mo) (% change) size (n)
Postmenopausal women with osteoporosis
Itabashi et al. 2011 Itabashi et al. 2011173 BAZ 16 1.57 499t 132
ltabashi et al. 2011 [tabashi et al. 2011173 PLB 16 -1.20 381t 128
MOTION Miller et al. 200817 ALN 12 2.30 1.81* 714
MOTION Miller et al. 200817 IBN 12 2.07 157* 720
TRIO Paggiosi et al. 2014185 IBN 24 3.00 2.81 30
TRIO Paggiosi et al. 2014185 | ALN 24 3.97 3.51 33
TRIO Paggiosi et al. 2014185 | RIS 24 1.91 3.61 30
ZEST Greenspan et al. Z0L 24 0.12 524~ 54
2015
ZEST Greenspan et al. PLB 24 -3.03 6.01* 63
2015171

Palomba et al. Palomba et al. 200887 | RIS 24 8.20 4.60 40
Palomba et al. Palomba et al. 2008'¢” | PLB 24 -6.40 6.20 41
HORIZON-PFT Black et al. 2007152 Z0L 24 3.38 6.63 * 3234
HORIZON-PFT Black et al. 2007152 PLB 24 -0.50 7.32* 3254
MORE Ettinger et al. 1999164 RLX 24 1.52 4831 1490
MORE Ettinger et al. 1999164 PLB 24 -0.34 1.08 1 1522
Miller et al. 2016 Miller et al. 2016180 DEN 12 1.20 3.66 * 321
Miller et al. 2016 Miller et al. 2016180 Z0L 12 -0.10 3.20* 322
Women with breast cancer receiving AAIT who have an increased fracture risk
Ellis et al. 2008 Ellis et al. 2008163 DEN 12 1.93 4.21* 123
Ellis et al. 2008 Ellis et al. 2008163 PLB 12 -0.56 445* 122
ABCSG-18 Gnant et al. 201566 DEN 12 2.22 429* 490
ABCSG-18 Gnant et al. 201566 PLB 12 -1.08 436" 505
Men with osteoporosis who have an increased fracture risk
ADAMO Langdahl et al. 201576 | DEN 12 2.2 3.46* 111
ADAMO Langdahl et al. 2015'7 | PLB 12 0.1 347 117
Boonen et al. 2009 Boonen et al. 2009153 RIS 12 1.49 433" 183
Boonen et al. 2009 Boonen et al. 2009153 PLB 12 0.63 3.83 83
Boonen et al. 2012 Boonen et al. 2012154 Z0L 12 21 3.58* 58
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Trial Author/Year Treatment | Follow-up | Mean SD Sample
(mo) (% change) size (n)

Boonen et al. 2012 Boonen et al. 2012154 PLB 12 0.6 36* 64

Orwoll et al. 2010 Orwoll et al. 2010184 Z0L 12 2.79 8.19* 144

Orwoll et al. 2010 Orwoll et al. 2010184 ALN 12 2.14 8.38* 136

Men with prostate cancer on HAT who have an increased fracture risk

NCT00089674 Smith et al. 2009194 DEN 12 1.846 40846 | 700

NCT00089674 Smith et al. 20091% PLB 12 -0.889 409151 | 706

Michaelson et al. 2007 | Michaelson et al. Z0L 12 2 2.814* 22
2007178

Michaelson et al. 2007 | Michaelson et al. PLB 12 -0.1 4.6904* | 22
2007178

Greenspan et al. 2007b | Greenspan et al. ALN 12 1.6 448093 | 56
2007b170 *

Greenspan et al. 2007b | Greenspan et al. PLB 12 -0.7 2.9872* | 56
2007b170

Klotz et al. 2013 Klotz et al. 2013175 ALN 12 1.65 7.53 45

Klotz et al. 2013 Klotz et al. 2013175 PLB 12 -2.06 5.71 53

Ryan et al. 2006 Ryan et al. 20069 Z0L 12 1.3 4277 * 41

Ryan et al. 2006 Ryan et al. 200619 PLB 12 24 4.4403* | 44

Smith et al. 2003 Smith et al. 2003193 Z0L 12 1.2 3.888 * 42

Smith et al. 2003 Smith et al. 2003193 PLB 12 2.1 4257 * 37

Choo et al. 2013 Choo et al. 2013157 RIS 12 1.02 19.553* | 30

Choo et al. 2013 Choo et al. 2013157 PLB 12 -5.55 35.556* | 35

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; ALN: alendronate; BAZ: bazedoxifene; DEN: denosumab; FN: femoral neck;
HAT: hormone ablation therapy; IBN: ibandronate; mo: month/s; n: number; PLB: placebo; RIS: risedronate; RLX:

raloxifene; SD: standard deviation; ZOL: zoledronate; % change: percentage change.

Notes:

* SD calculated from sample size and SE or sample size, mean and 95% Cls as detailed in the Cochrane Handbook for

Systematic Reviews of Interventions (version 6.1).128

T SD imputed in R (‘metagear’ package) where data were not available to calculate SD.126 127 143144

Table 56 LS BMD extracted data

Trial Author/Year Treatment | Follow- Mean SD Sample
up (mo) (% change) size (n)

Postmenopausal women with osteoporosis
FREEDOM Cummings et al. 2009160 DEN 24 7.76 5.07* | 232
FREEDOM Cummings et al. 2009160 PLB 24 0.09 439* | 209
ltabashi et al. 2011 | Itabashi et al. 2011173 BAZ 24 243 4.02* | 132
ltabashi et al. 2011 | Itabashi et al. 201173 PLB 24 -0.65 4.04* | 128
TRIO Paggiosi et al. 2014185 IBN 24 6.68 414 31
TRIO Paggiosi et al. 2014185 ALN 24 6.84 3.85 33
TRIO Paggiosi et al. 2014185 RIS 24 3.04 3.65 30
ZEST Greenspan et al. 20157 Z0L 24 4.50 593* | 55
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Trial Author/Year Treatment | Follow- Mean SD Sample
up (mo) (% change) size (n)
ZEST Greenspan et al. 20157 PLB 24 0.70 409 | 67
Palomba Palomba et al. 2008187 RIS 24 10.6 54 40
Palomba Palomba et al. 2008187 PLB 24 -6.6 74 41
HORIZON-PFT Black et al. 2007152 Z0L 24 5.76 6.22* | 236
HORIZON-PFT Black et al. 2007152 PLB 24 -0.14 5.92* | 226
MORE Ettinger et al. 1999164 RLX 24 2.86 4961 | 1490
MORE Ettinger et al. 1999164 PLB 24 0.33 0.571 | 1522
NCT00205777 Silverman et al. 2008192 BAZ 24 1.97 6.95* | 1886
NCT00205777 Silverman et al. 2008192 RLX 24 2.73 6.88* | 1849
NCT00205777 Silverman et al. 2008192 PLB 24 047 6.94* | 1885
Women with breast cancer receiving AAIT who have an increased fracture risk
Ellis et al. 2008 Ellis et al. 2008163 DEN 12 48 3.20% | 123
Ellis et al. 2008 Ellis et al. 2008163 PLB 12 0.7 276* | 122
ABCSG-18 Gnant et al. 201566 DEN 12 3.94 4.02* | 480
ABCSG-18 Gnant et al. 201566 PLB 12 -1.81 413* | 506
Greenspan et al. Greenspan et al. 2007269 RIS 12 1.2 3.28* | 43
2007a
Greenspan et al. Greenspan et al. 2007269 PLB 12 -0.9 3.32*% | 44
2007a
Livi et al. 2019 Livi et al. 2019177 IBN 12 2.96 410t | 72
Livi et al. 2019 Livi et al. 2019177 PLB 12 -2.29 4151 | 72
Men with osteoporosis who have an increased fracture risk
ADAMO Langdahl et al. 2015176 DEN 12 5.8 311 | 111
ADAMO Langdahl et al. 2015176 PLB 12 0.8 3.03* | 117
Boonen et al. 2009 | Boonen et al. 2009153 RIS 12 4.6 487 | 183
Boonen et al. 2009 | Boonen et al. 2009153 PLB 12 1.4 437* | 83
Boonen et al. 2012 | Boonen et al. 2012154 Z0L 12 55 3.64* | 60
Boonen et al. 2012 | Boonen et al. 2012154 PLB 12 0.8 37* 62
Orwoll et al. 2010 Orwoll et al. 2010184 Z0L 12 417 3.77% | 142
Orwoll et al. 2010 Orwoll et al. 201084 ALN 12 4.94 3.87* | 136
Men with prostate cancer on HAT who have an increased fracture risk
NCT00089674 Smith et al. 2009794 DEN 12 4.254 442* | 714
NCT00089674 Smith et al. 2009194 PLB 12 -0.742 415* | 715
Michaelson et al.
2007 Michaelson et al. 2007178 Z0L 12 4 469* | 22
Michaelson et al.
2007 Michaelson et al. 2007178 PLB 12 -3.1 469* | 22
Choo et al. 2013 Choo et al. 2013157 RIS 12 -0.12 7.74* | 36
29.47
Choo et al. 2013 Choo et al. 2013157 PLB 12 5.77 * 40
Greenspan et al.
2007b Greenspan et al. 2007b'70 ALN 12 3.7 8.98* | 56
Greenspan et al. Greenspan et al. 2007b'70 PLB 12 -14 5.99* | 56
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Trial Author/Year Treatment | Follow- Mean SD Sample
up (mo) (% change) size (n)
2007b
Bhoopalam et al. 6.854
2009 Bhoopalam et al. 200951 Z0L 12 49825 % 41 48
Bhoopalam et al. 3.347
2009 Bhoopalam et al. 200951 PLB 12 -1.20733+ | 8¢ 45
Klotz et al. 2013 Klotz et al. 2013175 ALN 12 1.71 4.06 77
Klotz et al. 2013 Klotz et al. 2013175 PLB 12 -1.89 4.31 90
Ryan et al. 2006 Ryan et al. 20069 Z0L 12 4.6 523* | 41
Ryan et al. 2006 Ryan et al. 20069 PLB 12 2.1 520* | 43
Smith et al. 2003 Smith et al. 2003193 Z0L 12 5.6 473* | 35
Smith et al. 2003 Smith et al. 2003193 PLB 12 2.2 525* | 34
Israeli et al. 2007 Israeli et al. 2007172 Z0L 12 4.7 427* | 76
Israeli et al. 2007 Israeli et al. 2007172 PLB 12 -2 439% | 91
Cheung etal. 2020 | Cheung et al. 2020156 Z0L 12 1.9747 458* | 38
Cheung etal. 2020 | Cheung et al. 2020156 PLB 12 -4.3371% 517* | 36

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; ALN: alendronate; BAZ: bazedoxifene; DEN: denosumab; HAT: hormone
ablation therapy; IBN: ibandronate; LS: lumbar spine; mo: month/s; n: number; PLB: placebo; RIS: risedronate; RLX:

raloxifene; SD: standard deviation; ZOL: zoledronate; % change: percentage change.

Notes:

* 8D calculated from sample size and SE or sample size, mean and 95% Cls as detailed in the Cochrane Handbook for
Systematic Reviews of Interventions (version 6.1).128
T SD imputed in R (‘metagear’ package) where data were not available to calculate SD.126 127 143144
+ Means combined using formulae detailed in the Cochrane Handbook for Systematic Reviews of Interventions (version 6.1)

were used.!28

T Means converted from g/cm2 to percentage change. 45

Table 57 TH BMD extracted data

Trial Author/Year Treatment | Follow-up | Mean SD Sample
(mo) (% change) size (n)
Postmenopausal women with osteoporosis
FREEDOM Cummings et al. 2009'¢ | DEN 24 4.01 34* 232
FREEDOM Cummings et al. 2009%° | PLB 24 -0.78 3.23* 209
Nakamura et al. 2012 Nakamura et al. 2012182 DEN 12 3.09 275" 54
Nakamura et al. 2012 Nakamura et al. 2012182 PLB 12 -0.61 254 55
Itabashi et al. 2011 Itabashi et al. 2011173 BAZ 24 1.1 57751 | 132
ltabashi et al. 2011 [tabashi et al. 2011173 PLB 24 -0.97 50931 | 128
ZEST Greenspan et al. 2015 | ZOL 24 2.6 441* 54
ZEST Greenspan etal. 2015 | PLB 24 -1.5 5.56 * 63
HORIZON-PFT Black et al. 2007152 Z0L 24 3.72 6.05* 3228
HORIZON-PFT Black et al. 2007152 PLB 24 -0.98 7.23* 3248
NCT00205777 Silverman et al. 2008192 BAZ 24 0.82 521* 1886
NCT00205777 Silverman et al. 2008192 RLX 24 1.37 5.16* 1849
NCT00205777 Silverman et al. 2008192 PLB 24 -0.35 521* 1885
Miller et al. 2016 Miller et al. 2016180 DEN 12 1.9 17.82* | 321
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Trial Author/Year Treatment | Follow-up | Mean SD Sample
(mo) (% change) size (n)
Miller et al. 2016 Miller et al. 2016180 Z0L 12 0.6 5.04* 322
Women with breast cancer receiving AAIT who have an increased fracture risk
Ellis et al. 2008 Ellis et al. 2008163 12 DEN 3.03 2.32*¢ 123
Ellis et al. 2008 Ellis et al. 2008163 12 PLB -0.72 2.59* 122
ABCSG-18 Gnant et al. 2015166 12 DEN 2.67 3.83* 488
ABCSG-18 Gnant et al. 201566 12 PLB -1.2 435* 504
Greenspan et al. RIS
Greenspan et al. 2007a | 2007a'6° 12 1.3 1.039* | 43
Greenspan et al. PLB
Greenspan et al. 2007a | 2007a16° 12 -0.8 1.019* | 44
IBN 1.2617
Livi et al. 2019 Livi et al. 2019177 12 1.49 t 72
PLB 4.2959
Livi et al. 2019 Livi et al. 2019177 12 -3.19 t 72
Men with osteoporosis who have an increased fracture risk
ADAMO Langdahl et al. 2015176 12 DEN 2.3 215 111
ADAMO Langdahl et al. 2015176 12 PLB 0.3 2.23* 117
Boonen et al. 2009 Boonen et al. 2009153 12 RIS 1.38 2.84* 183
Boonen et al. 2009 Boonen et al. 2009153 12 PLB 0.73 2.64* 83
Boonen et al. 2012 Boonen et al. 2012154 12 Z0L 1.7 221 58
Boonen et al. 2012 Boonen et al. 2012154 12 PLB 0.3 224+ 64
Orwoll et al. 2010 Orwoll et al. 2010184 12 Z0L 1.77 283* | 144
Orwoll et al. 2010 Orwoll et al. 2010184 12 ALN 2.03 297 136
Men with prostate cancer on HAT who have an increased fracture risk
NCT00089674 Smith et al. 20091% 12 DEN 2.055 3.226* | 700
NCT00089674 Smith et al. 2009794 12 PLB -1.108 3.24* 706
Michaelson et al. 2007 | Michaelson et al. 2007178 | 12 Z0L 0.7 2.345* | 22
Michaelson et al. 2007 | Michaelson et al. 2007178 | 12 PLB -1.9 3.283* | 22
12 Z0L 3.1382
Bhoopalam et al. 2009 | Bhoopalam et al. 2009151 1.148 T 48
12 PLB 2.6908
Bhoopalam et al. 2009 | Bhoopalam et al. 200915 -0.931 T 45
Klotz et al. 2013 Klotz et al. 2013175 12 ALN 0.23 517 75
Klotz et al. 2013 Klotz et al. 2013175 12 PLB 1.18 16.5 88
Ryan et al. 2006 Ryan et al. 20069 12 Z0L 1.4 2.814% | 40
Ryan et al. 2006 Ryan et al. 20069 12 PLB 24 2.888% | 42
Smith et al. 2003 Smith et al. 200393 12 Z0L 1.1 3.708* | 55
Smith et al. 2003 Smith et al. 2003193 12 PLB 2.8 4285* | 51
Israeli et al. 2007 Israeli et al. 2007172 12 Z0L 1.6 3.226% | 76
Israeli et al. 2007 Israeli et al. 2007172 12 PLB 2.1 3.279* | 93
Cheung et al. 2020 Cheung et al. 202015 12 Z0L -19.07 1 2358 | 38
Cheung et al. 2020 Cheung et al. 2020156 12 PLB -3.53% 2586 | 36
Greenspan etal. 2007b | Greenspan et al. 12 ALN 0.7 4864* | 56
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Trial Author/Year Treatment | Follow-up | Mean SD Sample
(mo) (% change) size (n)
2007b170
Greenspan et al. 12 PLB
Greenspan et al. 2007b | 2007b!70 5238* | 56

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; ALN: alendronate; BAZ: bazedoxifene; DEN: denosumab; HAT: hormone
ablation therapy; IBN: ibandronate; mo: month/s; n: number; PLB: placebo; RIS: risedronate; RLX: raloxifene; SD: standard
deviation; TH: total hip; ZOL: zoledronate; % change: percentage change.

Notes:

* 8D calculated from sample size and SE or sample size, mean and 95% Cls as detailed in the Cochrane Handbook for
Systematic Reviews of Interventions (version 6.1).128
T SD imputed in R (‘metagear’ package) where data were not available to calculate SD.126 127 143144
T Means converted from g/cm2 to percentage change. 145

Table 58 Trochanteric BMD extracted data
Trial Author/Year Treatment | Follow-up | Mean SD Sample
(mo) (% change) size (n)

Women with breast cancer receiving AAIT who have an increased fracture risk
Ellis et al. 2008 Ellis et al. 2008163 DEN 12 43 439* | 123
Ellis et al. 2008 Ellis et al. 2008163 PLB 12 -0.32 459* | 122
Greenspan et al. 2007a | Greenspan et al. RIS 12

2007269 1.76 1.69* | 43
Greenspan et al. 2007a | Greenspan et al. PLB 12

2007269 -0.48 1.64* | 44
Men with osteoporosis who have an increased fracture risk
ADAMO Langdahl et al. 2015176 DEN 12 3.2 36* 111
ADAMO Langdahl et al. 2015176 PLB 12 0.8 3.59* | 117
Boonen et al. 2009 Boonen et al. 2009153 RIS 12 1.88 406 | 183
Boonen et al. 2009 Boonen et al. 2009153 PLB 12 0.81 3.74* | 83

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; DEN: denosumab; IBN: ibandronate; mo: month/s; n: number; PLB: placebo;
RIS: risedronate; SD: standard deviation; % change: percentage change.

Notes:

* SD calculated from sample size and SE or sample size, mean and 95% Cls as detailed in the Cochrane Handbook for
Systematic Reviews of Interventions (version 6.1).128
1 SD imputed in R (‘metagear’ package) where data were not available to calculate SD.126 127 143144

Table 59 Mortality extracted data
Trial Author/Year Treatment | Follow-up (mo) | Events (n) | Sample size
(n)
Postmenopausal women with osteoporosis
FREEDOM Cummings et al. 2009 | DEN 36 70 3886
FREEDOM Cummings et al. 2009%° | PLB 36 90 3876
ltabashi et al. 2011 [tabashi et al. 2011173 BAZ 24 143
Itabashi et al. 2011 Itabashi et al. 2011173 PLB 24 140
ZEST Greenspan et al. 2015'™ | ZOL 24 14 89
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Trial Author/Year Treatment | Follow-up (mo) | Events (n) | Sample size
(n)

ZEST Greenspan et al. 20157 | PLB 24 12 92
HORIZON-PFT Black et al. 2007152 Z0L 36 130 3862
HORIZON-PFT Black et al. 2007152 PLB 36 112 3852
MORE Delmas et al. 2002162 RLX 48 23 2557
MORE Delmas et al. 2002162 PLB 48 36 2576
NCT00205777 Christiansen et al.

2010758 RLX 36 19 1849
NCT00205777 de Villiers et al. 2009161

Silverman et al. 201291 BAZ 60 24 1886
NCT00205777 de Villiers et al. 200916

Silverman et al. 2012191 PLB 60 13 1885
Morii et al. 2003 Morii et al. 2003181 RLX 12 0 92
Morii et al. 2003 Morii et al. 2003181 PLB 12 0 97
Women with breast cancer receiving AAIT who have an increased fracture risk
ABCSG-18 Gnant et al. 2019167 DEN 36 98 1711
ABCSG-18 Gnant et al. 2019167 PLB 36 109 1709
Ellis et al. 2008 Ellis et al. 2008163 DEN 24 1 129
Ellis et al. 2008 Ellis et al. 2008163 PLB 24 1 120
Men with osteoporosis who have an increased fracture risk
ADAMO Langdahl et al. 2015176 DEN 12 1 120
ADAMO Langdahl et al. 2015176 PLB 12 1 120
Boonen et al. 2009 Boonen et al. 2009153 RIS 24 2 191
Boonen et al. 2009 Boonen et al. 2009153 PLB 24 3 93
Boonen et al. 2012 Boonen et al. 2012154 Z0L 24 15 588
Boonen et al. 2012 Boonen et al. 2012154 PLB 24 18 611
Orwoll et al. 2010 Orwoll et al. 201084 Z0L 24 1 153
Orwoll et al. 2010 Orwoll et al. 201084 ALN 24 1 148
Men with prostate cancer on HAT who have an increased fracture risk
NCT00089674 Smith et al. 2009794 DEN 36 44 731
NCT00089674 Smith et al. 20091%4 PLB 36 46 725

Greenspan et al. ALN 12
Greenspan et al. 2007b | 2007b'70 1 56

Greenspan et al. PLB 12
Greenspan et al. 2007b | 2007b'70 1 56
Israeli et al. 2007 Israeli et al. 2007172 Z0L 12 1 112
Israeli et al. 2007 Israeli et al. 2007172 PLB 12 0 110
Bhoopalam et al. 2009 | Bhoopalam et al. 2009'' | ZOL 12 0 48
Bhoopalam et al. 2009 | Bhoopalam et al. 2009%" | PLB 12 1 45
Smith et al. 2003 Smith et al. 200393 Z0L 12 1 55
Smith et al. 2003 Smith et al. 2003193 PLB 12 0 51

Abbreviations:
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AAIT: adjuvant aromatase inhibitor therapy; ALN: alendronate; BAZ: bazedoxifene; DEN: denosumab; HAT: hormone
ablation therapy; IBN: ibandronate; mo: month/s; n: number; PLB: placebo; RIS: risedronate; RLX: raloxifene; ZOL:

zoledronate.

Table 60 Treatment-related adverse events extracted data
Trial Author/Year Treatment | Follow-up Events (n) | Sample size (n)

(mo)

Postmenopausal women with osteoporosis
FREEDOM Cummings et al. 2009160 DEN 36 3605 3886
FREEDOM Cummings et al. 2009160 PLB 36 3607 3876
Nakamura etal. 2012 | Nakamura et al. 2012182 DEN 12 47 54
Nakamura etal. 2012 | Nakamura et al. 2012182 PLB 12 49 54
Itabashi et al. 2011 Itabashi et al. 2011173 BAZ 24 134 143
Itabashi et al. 2011 Itabashi et al. 2011173 PLB 24 126 140
MOTION Miller et al. 200817 ALN 12 632 859
MOTION Miller et al. 20087 IBN 12 659 874
ZEST Greenspan et al. 20157 Z0L 24 87 89
ZEST Greenspan et al. 2015 PLB 24 88 92
Palomba et al. 2008 Palomba et al. 2008187 RIS 36 13 40
Palomba et al. 2008 Palomba et al. 2008187 PLB 36 12 41
HORIZON-PFT Black et al. 2007152 Z0L 36 3688 3862
HORIZON-PFT Black et al. 2007152 PLB 36 3616 3852
NCT00205777 Christiansen et al. 2010158 BAZ 36 1807 1886
NCT00205777 Christiansen et al. 2010158 RLX 36 1777 1849
NCT00205777 Christiansen et al. 2010158 PLB 36 1814 1885
Morii et al. 2003 Morii et al. 2003181 RLX 12 32 92
Morii et al. 2003 Morii et al. 2003181 PLB 12 33 97
Miller et al. 2016 Miller et al. 2016180 DEN 12 199 320
Miller et al. 2016 Miller et al. 2016180 ALN 12 199 320
TRIO = Paggiosi et al. 2014185 « IBN 24 52 57
TRIO « Paggiosi et al. 2014185 « ALN 24 55 57
TRIO = Paggiosi et al. 2014185 « RIS 24 51 56
Women with breast cancer receiving AAIT who have an increased fracture risk
ABCSG-18 Gnant et al. 2019167 DEN 36 1367 1636
ABCSG-18 Gnant et al. 2019167 PLB 36 1339 1646
Ellis et al. 2008 Ellis et al. 2008163 DEN 24 17 129
Ellis et al. 2008 Ellis et al. 2008163 PLB 24 108 120
Men with osteoporosis who have an increased fracture risk
ADAMO Langdahl et al. 2015176 DEN 12 87 120
ADAMO Langdahl et al. 2015176 PLB 12 87 120
Boonen et al. 2009 Boonen et al. 2009153 RIS 24 134 191
Boonen et al. 2009 Boonen et al. 2009153 PLB 24 68 93
Boonen et al. 2012 Boonen et al. 2012154 Z0L 24 534 588
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Trial Author/Year Treatment | Follow-up Events (n) | Sample size (n)
(mo)
Boonen et al. 2012 Boonen et al. 2012154 PLB 24 466 611
Orwoll et al. 2010 Orwoll et al. 2010184 Z0L 24 143 153
Orwoll et al. 2010 Orwoll et al. 201084 ALN 24 138 148
Men with prostate cancer on HAT who have an increased fracture risk
NCT00089674 Smith et al. 2009794 DEN 36 638 731
NCT00089674 Smith et al. 200994 PLB 36 627 725
Greenspan et al. ALN 12
2007b Greenspan et al. 2007b'70 43 56
Greenspan et al. PLB 12
2007b Greenspan et al. 2007b'70 46 56
Israeli et al. 2007 Israeli et al. 2007172 Z0L 12 39 112
Israeli et al. 2007 Israeli et al. 2007172 PLB 12 10 110
Bhoopalam et al. 2009 | Bhoopalam et al. 2009151 ZO0L 12 20 48
Bhoopalam et al. 2009 | Bhoopalam et al. 2009151 PLB 12 23 45
Cheung et al. 2020 Cheung et al. 202015 ZO0L 24 27 38
Cheung et al. 2020 Cheung et al. 202015 PLB 24 22 36

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; AEs: adverse events; ALN: alendronate; BAZ: bazedoxifene; DEN:
denosumab; HAT: hormone ablation therapy; IBN: ibandronate; mo: month/s; n: number; PLB: placebo; RIS: risedronate;
RLX: raloxifene; ZOL: zoledronate.

Notes:

* |nformation extracted from the TRIO study summary report.309
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Table 61 Serious adverse events extracted data

Trial Author/Year Treatment | Follow-up (mo) | Events (n) | Sample size (n)
Postmenopausal women with osteoporosis
FREEDOM Cummings et al. 20096 | DEN 36 1004 3886
FREEDOM Cummings et al. 200976 | PLB 36 972 3876
Nakamura et al. 2012 Nakamura et al. 201282 | DEN 12 54
Nakamura et al. 2012 Nakamura et al. 201282 | PLB 12 54
Itabashi et al. 2011 [tabashi et al. 2011173 BAZ 24 143
ltabashi et al. 2011 [tabashi et al. 201117 PLB 24 14 140
MOTION Miller et al. 200817 ALN 12 55 859
MOTION Miller et al. 20087¢ IBN 12 39 874
TRIO « Paggiosi et al. 2014185 « | BN 24 7 57
TRIO « Paggiosi et al. 2014185 « | ALN 24 3 57
TRIO « Paggiosi et al. 2014185« | RIS 24 1 56
ZEST Greenspan et al. 2015'71 | ZOL 24 60 89
ZEST Greenspan et al. 20157 | PLB 24 55 92
HORIZON-PFT Black et al. 2007152 Z0L 36 1126 3862
HORIZON-PFT Black et al. 2007152 PLB 36 1158 3852
NCT00205777 Christiansen et al.

2010158 BAZ 36 382 1886
NCT00205777 Christiansen et al.

2010158 RLX 36 344 1849
NCT00205777 Christiansen et al.

2010758 PLB 36 354 1885
Morii et al. 2003 Morii et al. 2003181 RLX 12 5 92
Morii et al. 2003 Morii et al. 2003181 PLB 12 7 97
Miller et al. 2016 Miller et al. 201680 DEN 12 25 320
Miller et al. 2016 Miller et al. 2016180 ALN 12 29 320
Women with breast cancer receiving AAIT who have an increased fracture risk
ABCSG-18 Gnant et al. 2019167 DEN 36 521 1636
ABCSG-18 Gnant et al. 2019167 PLB 36 515 1646
Ellis et al. 2008 Ellis et al. 2008163 DEN 24 19 129
Ellis et al. 2008 Ellis et al. 2008163 PLB 24 1 120
Livi et al. 2019 Livi et al. 2019177 IBN 24 5 72
Livi et al. 2019 Livi et al. 2019177 PLB 24 2 72
Men with osteoporosis who have an increased fracture risk
ADAMO Langdahl et al. 201576 DEN 12 13 120
ADAMO Langdahl et al. 20157 PLB 12 1 120
Boonen et al. 2009 Boonen et al. 2009153 RIS 24 29 191
Boonen et al. 2009 Boonen et al. 2009153 PLB 24 15 93
Boonen et al. 2012 Boonen et al. 2012154 Z0L 24 149 588
Boonen et al. 2012 Boonen et al. 2012154 PLB 24 154 611
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Orwoll et al. 2010 Orwoll et al. 2010184 Z0L 24 27 153
Orwoll et al. 2010 Orwoll et al. 2010184 ALN 24 31 148
Men with prostate cancer on HAT who have an increased fracture risk

NCT00089674 Smith et al. 2009794 DEN 36 253 731
NCT00089674 Smith et al. 2009194 PLB 36 222 725
Choo et al. 2013 Choo et al. 2013157 RIS 24 2 52
Choo et al. 2013 Choo et al. 2013157 PLB 24 0 52
Greenspan et al. Greenspan et al. ALN 12

2007b 2007Dp170 1 56
Greenspan et al. Greenspan et al. PLB 12

2007b 2007p170 15 56
Israeli et al. 2007 Israeli et al. 2007172 Z0L 12 24 112
Israeli et al. 2007 Israeli et al. 2007172 PLB 12 22 110
Cheung et al. 2020 Cheung et al. 2020156 ZO0L 24 1" 38
Cheung et al. 2020 Cheung et al. 20205 PLB 24 11 36
Klotz et al. 2013 Klotz et al. 2013175 ALN 12 7 84
Klotz et al. 2013 Klotz et al. 2013175 PLB 12 8 102
Ryan et al. 2006 Ryan et al. 20069 Z0L 12 13 61
Ryan et al. 2006 Ryan et al. 20069 PLB 12 18 59
Smith et al. 2003 Smith et al. 2003193 Z0L 12 13 55
Smith et al. 2003 Smith et al. 2003193 PLB 12 20 51

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; AEs: adverse events; ALN: alendronate; BAZ: bazedoxifene; DEN:

denosumab; HAT: hormone ablation therapy; IBN: ibandronate; mo: month/s; n: number; PLB: placebo; RIS: risedronate;
RLX: raloxifene; ZOL: zoledronate.

Notes:

* |nformation extracted from the TRIO study summary report.309
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Table 62

Study withdrawal due to treatment-related AEs extracted data

Trial Author/Year Treatment | Follow-up (mo) | Events (n) | Sample size (n)
Postmenopausal women with osteoporosis
FREEDOM Adachi et al. 2017150 DEN 36 93 3902
FREEDOM Adachi et al. 2017150 PLB 36 81 3906
ltabashi et al. 2011 [tabashi et al. 2011173 BAZ 24 21 143
Itabashi et al. 2011 Itabashi et al. 2011173 PLB 24 13 140
HORIZON-PFT Black et al. 2007152 Z0L 36 80 3862
HORIZON-PFT Black et al. 2007152 PLB 36 70 3852
NCT00205777 Christiansen et al.

2010758 BAZ 36 278 1886
NCT00205777 Christiansen et al.

2010158 RLX 36 273 1849
NCT00205777 Christiansen et al.

2010158 PLB 36 253 1885
Morii et al. 2003 Morii et al. 2003181 RLX 12 7 92
Morii et al. 2003 Morii et al. 2003181 PLB 12 3 97
Miller et al. 2016 Miller et al. 2016180 DEN 12 4 320
Miller et al. 2016 Miller et al. 2016180 ALN 12 9 320
Women with breast cancer receiving AAIT who have an increased fracture risk
Ellis et al. 2008 Ellis et al. 2008163 DEN 24 2 129
Ellis et al. 2008 Ellis et al. 200863 PLB 24 5 120
Men with osteoporosis who have an increased fracture risk
ADAMO Langdahl et al. 2015176 DEN 12 4 120
ADAMO Langdahl et al. 2015176 PLB 12 0 120
Boonen et al. 2012 Boonen et al. 2012154 Z0L 24 1" 588
Boonen et al. 2012 Boonen et al. 2012154 PLB 24 1" 611
Orwoll et al. 2010 Orwoll et al. 201084 Z0L 24 6 153
Orwoll et al. 2010 Orwoll et al. 2010184 ALN 24 12 148
Men with prostate cancer on HAT who have an increased fracture risk
NCT00089674 Smith et al. 2009794 DEN 36 29 731
NCT00089674 Smith et al. 20091% PLB 36 23 725
Klotz et al. 2013 Klotz et al. 2013175 ALN 12 0 77
Klotz et al. 2013 Klotz et al. 2013175 PLB 12 6 90
Israeli et al. 2007 Israeli et al. 2007172 Z0L 12 8 112
Israeli et al. 2007 Israeli et al. 2007172 PLB 12 6 110
Bhoopalam et al. Z0L 12
2009 Bhoopalam et al. 200951 2 48
Bhoopalam et al. PLB 12
2009 Bhoopalam et al. 2009151 0 45
Cheung et al. 2020 Cheung et al. 202015 Z0L 24 6 38
Cheung et al. 2020 Cheung et al. 2020156 PLB 24 5 36
Ryan et al. 2006 Ryan et al. 20069 Z0L 12 1 61
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Trial Author/Year Treatment | Follow-up (mo) | Events (n) | Sample size (n)
Ryan et al. 2006 Ryan et al. 200619 PLB 12 1 59
Smith et al. 2003 Smith et al. 2003193 Z0L 12 2 55
Smith et al. 2003 Smith et al. 2003193 PLB 12 3 51

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; AEs: adverse events; ALN: alendronate; BAZ: bazedoxifene; DEN:
denosumab; HAT: hormone ablation therapy; IBN: ibandronate; mo: month/s; n: number; PLB: placebo; RIS: risedronate;
RLX: raloxifene; ZOL: zoledronate.

Table 63 Adverse events upon discontinuation: Vertebral and nonvertebral fracture
outcomes in postmenopausal women (RCT and single-arm trials)

Trial Author/Year Treatment | Follow-up (mo) | Events (n) | Sample size (n)

Postmenopausal women with osteoporosis

Vertebral fracture: RCT evidence
Cummings et al.

FREEDOM 2009160 DEN BL 929 3902
Cummings et al.

FREEDOM 2009160 PL BL 915 3906
Cummings et al.

FREEDOM 2018159 DEN 428§ 56 1001
Cummings et al.

FREEDOM 2018159 PL 42§ 31 470

FREEDOM Brown et al. 2013155 DEN 6§ 15 327

FREEDOM Brown et al. 2013155 PL 6§ 35 470

Vertebral fracture: Single-arm study evidence

FREEDOM Popp et al. 2018189 DEN BL

FREEDOM Popp et al. 2018189 DEN 12§

Nonvertebral fracture: RCT evidence
Cummings et al.

FREEDOM 2009160 DEN BL 264 3902
Cummings et al.

FREEDOM 2009160 PL BL 336 3906
Cummings et al.

FREEDOM 2018159 DEN 428§ 23 1001
Cummings et al.

FREEDOM 20181 PL 42§ 14 470

FREEDOM Brown et al. 2013155 DEN 68§ 1 327

FREEDOM Brown et al. 2013155 PL 6§ 16 470

Abbreviations:

AEs: adverse events; DEN: denosumab; mo: month/s; n: number; PLB: placebo; RCT: randomised controlled trial.
Notes:

§ Months since loss of denosumab effect #

# Loss of effect defined as 6 months post-last dose of denosumab. 155159 189 An additional 1-month study visit window was
also reported in Brown et al. 2013 and Cummings et al. 2018.155 159
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Table 64

Adverse events upon discontinuation: BMD outcomes in postmenopausal women

(single-arm trials)

Trial Author/Year Treatment | Follow- Metric Mean SD Sample
up (mo) size (n)
Postmenopausal women with osteoporosis
Femoral neck
Cummings et al. T-score 3902
FREEDOM 2009160 DEN BL 215 0.72
FREEDOM Popp et al. 2018189 DEN 12§ % change -11 t 9
FREEDOM Popp et al. 2018189 DEN 12§ T-score -1.8879q | 03039 | 9
Lumbar spine
Cummings et al. T-score 3902
FREEDOM 2009160 DEN BL -2.82 0.7
FREEDOM Popp et al. 2018189 DEN 12§ % change 9.1 t 9
FREEDOM Popp et al. 2018189 DEN 12§ T-score | -3.2739 | 04809 | 9
Total hip
Cummings et al. T-score -1.89 0.81 3902
FREEDOM 2009160 DEN BL
FREEDOM Popp et al. 2018189 DEN 12§ % change -12.7 t
FREEDOM Popp et al. 2018189 DEN 12§ T-score 22549 | 0.3979
Abbreviations:

AEs: adverse events; BL: baseline; BMD: bone mineral density; DEN: denosumab; mo: month/s; n: number; SD: standard

deviation; % change: percentage change.

Notes:

1] Percentage change data reported in Popp et al. 201889 converted to T-score.

T SD imputed in R (‘metagear’ package) where data were not available to calculate SD.126 127143144
§ Months since loss of denosumab effect #

# Loss of effect defined as 6 months post-last dose of denosumab. '8
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Table 65

(single-arm trials)

Adverse events upon discontinuation: BTM outcomes in postmenopausal women

Trial Author/Year Treatment | Follow-up | Metric Mean SD Sample
(mo) size (n)

Postmenopausal women with osteoporosis

B-ALP

FREEDOM Popp et al. 2008'¢° | DEN BL UL 85.1 11.2

FREEDOM Popp et al. 2008'¢° | DEN 12§ UL 59.3 2.8

CTX
Fassio et al.

Fassio et al. 2019 | 2019165 DEN BL ng/ml 0.76 043 15
Fassio et al.

Fassio etal. 2019 | 2019165 DEN 3§ ng/ml 1.066 05 15
Fassio et al.

Fassio et al. 2019 | 2019165 DEN 12§ ng/ml 0.891 0.123 15

Abbreviations:

AEs: adverse events; BL: baseline; BTM: bone turnover marker; B-ALP: bone-specific alkaline phosphatase; CTX: C-

terminal telopeptide of type 1 collagen; DEN: denosumab; mo: month/s; n: number; SD: standard deviation.

Notes:

§ Months since loss of denosumab effect #
# Loss of effect defined as 6 months post-last dose of denosumab. 165189

Table 66 Adverse events upon discontinuation: BMD outcomes in women with breast
cancer receiving AAIT who have an increased fracture risk (single-arm trials)
Trial Author/Year Treatment | Follow-up | Metric Mean SD Sample
(mo) size (n)

Women with breast cancer receiving AAIT who have an increased fracture risk
Femoral neck
Gonzalez- Gonzalez-Rodriguez
Rodriguez 2020 2020168 DEN BL T-score 2.1 0.5 15
Gonzalez- Gonzalez-Rodriguez
Rodriguez 2020 2020768 DEN 42§ T-score -1.87 0.57 15
Lumbar spine
Gonzalez- Gonzalez-Rodriguez
Rodriguez 2020 2020768 DEN BL T-score -2.08 0.61 15
Gonzalez- Gonzalez-Rodriguez
Rodriguez 2020 2020168 DEN 42§ T-score -1.72 0.52 15
Total hip
Gonzalez- Gonzalez-Rodriguez
Rodriguez 2020 2020168 DEN BL T-score -1.65 04 15
Gonzalez- Gonzalez-Rodriguez
Rodriguez 2020 2020168 DEN 428§ T-score -1.47 0.41 15

Abbreviations:

AAIT: adjuvant aromatase inhibitor therapy; AEs: adverse events; BL: baseline; BMD: bone mineral density; DEN:
denosumab; mo: month/s; n: number; SD: standard deviation.

Notes:

§ Months since loss of denosumab effect #
# Loss of effect defined as 6 months post-last dose of denosumab.168
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17 Appendix C: Pairwise summary tables

Appendix C includes pairwise summary tables (i.e. league tables) that report the results of the NMA
for each outcome, in each population. Explanatory notes are included under each table, to assist in the

interpretation of the results.

171 Findings efficacy and effectiveness

17.1.1 Vertebral Fractures

Postmenopausal women with osteoporosis

Table 67 League table of summary estimates for vertebral fractures in postmenopausal
women with osteoporosis
DEN 2.55(0.26,12.00) | 3.09(0.17 ,14.51) | 2.70(0.18,10.56) | 5.06 (0.46,22.33) | 4.74 (0.90, 17.88)
1.07 (0.08, 3.79) figf';osphonate 1.66(0.12,6.65) | 1.67(0.12,5.10) | 2.91(0.33,10.11) | 2.90(0.69,7.33)

1.34 (0.07, 5.75)

1.85 (0.15, 8.36)

RIS
bisphosphonate

2.01(0.10, 7.67)

3.67 (0.26, 15.70)

3.52 (0.50, 12.80)

1.17 (0.09, 5.58)

1,64 (0.20, 8.38)

2.00 (0.13, 10.12)

RLX
SERM

3.20 (0.34, 15.40)

2.97 (0.69, 12.18)

0.55 (0.04, 2.18)

0.75(0.10, 3.08)

0.87 (0.06, 3.83)

0.85 (0.06, 2.91)

BAZ
SERM

1.48 (0.36, 4.31)

0.37 (0.06, 1.11)

0.48 (0.14, 1.45)

0.55 (0.08, 2.02)

0.58 (0.08, 1.46)

0.99 (0.23, 2.80)

PLB

RR (95% Crl)
Abbreviations:
BAZ: bazedoxifene; Crl: credible interval; DEN: denosumab; PLB: placebo; RIS: risedronate; RLX: raloxifene; RR: risk ratio;
SERM: selective oestrogen receptor modulator; ZOL: zoledronate.
Notes:
Credible interval: An interval within which RR values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23
**statistical significance
- Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- RRless than 1 favours the column-defining treatment.
- RRgreater than 1 favours the row-defining treatment.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian
inference.
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Men with osteoporosis who have an increased fracture risk

Table 68 League table of summary estimates for vertebral fractures in men with

osteoporosis who have an increased fracture risk

ALN
bisphosphonate ) ) 1.56 {045, 5.42)
DEN
162 (0.03, 98.21) D oronat 0.33 (0.01, 8.10)
0.54 (0.04, 7.14) 0.33 (0.01, 8.10) PLB 0.35 (0.04, 3.32)
156 (0.45, 5.42) 0.96 (0.02, 48.03) 0.35 (0.04, 3.32) bzigkosphonate
RR (95% C)
Abbreviations:

ALN: alendronate; CI; confidence interval; DEN: denosumab; PLB: placebo; RR: risk ratio; ZOL: zoledronate.
Notes:
**statistical significance
- Each RR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
| RR calculated from direct evidence.

Men with prostate cancer on HAT who have an increased fracture risk

Table 69 League table of summary estimates for vertebral fractures in men with prostate

cancer on HAT

DEN 0.15 (0.03, 0.67) ** .
0.15 (0.03, 0.67) ** PLB 155 (0.39, 6.14)
0.10 (0.01, 0.75) ** 155 (0.39, 6.14) ggi}osphonate

RR (95% Cl)

Abbreviations:

Cl: confidence interval; DEN: denosumab; HAT: hormone ablation therapy; PLB: placebo; RR: risk ratio; ZOL: zoledronate.
Notes:
*statistical significance
- Each RR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
| RR calculated from direct evidence.

17.1.2 Nonvertebral Fractures
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Postmenopausal women with osteoporosis

Table 70 League table of summary estimates for nonvertebral fractures in postmenopausal
women with osteoporosis

RIS 244.38 (0.45, 287.93 (0.63, 1303.80 (0.81, 418.11 (1.03, 757.85 (0.70,
bisphosphonate 280.72) 344.17) 416.22) 357.61) 501.24)
0.41(0.00,
220)( RLX 158 (0.35,5.65) | 2.30 (0.34, 10.44) | 1.84 (0.51,6.24) | 3.01(0.25, 14.03)
0.31(0.00, BAZ
159) 1.03(0.18,2.87) | oo 1.73 (0.26, 6.99) 1.44(0.39,4.13) | 2.21(0.19, 9.53)
0.25 (0.00, Z0L
1.23) 0.98(0.10,2.96) | 1.18(0.14, 3.89) B Fesoronas 1.21(0.30,3.01) | 1.78 (0.14, 6.95)
8'39)(9;00' 081(0.16,1.98) | 0.96(0.24,2.56) | 1.14(0.33,3.36) | PLB 143 (0.22, 5.04)
?.ig)(o.oo, 1.05(0.07,3.94) | 1.30(0.10,530) | 160 (0.14,7.06) | 1.29(0.20,456) | DEN

RR (95% Crl)

Abbreviations:

BAZ: bazedoxifene; Crl: credible interval; DEN: denosumab; PLB: placebo; RIS: risedronate; RLX: raloxifene; RR: risk ratio;
SERM: selective oestrogen receptor modulator; ZOL: zoledronate.
Notes:
Credible interval: An interval within which RR values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23
*statistical significance
- Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- RRess than 1 favours the column-defining treatment.
- RRgreater than 1 favours the row-defining treatment.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian
inference.

Men with osteoporosis who have an increased fracture risk

Table 71 League table of summary estimates for nonvertebral fractures in men with
osteoporosis who have an increased fracture risk
DEN 0.50 (0.05, 5.44)
0.50 (0.05, 5.44) PLB 0.65 (0.21, 1.97)
0.77 (0.06, 10.72) 0.65 (0.21, 1.97) ﬁgf';osphonate
RR (95% Cl)
Abbreviations:

ALN: alendronate; Cl: confidence interval; DEN: denosumab; PLB: placebo; RR: risk ratio; ZOL.: zoledronate.
**statistical significance
Notes:
- EachRR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
L] RR calculated from direct evidence.
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Men with prostate cancer on HAT who have an increased fracture risk

Table 72 League table of summary estimates for nonvertebral fractures in men with prostate
cancer on HAT
ALN
bisphosphonate 0.58 (0-10, 3.31)

0.81(0.14, 4.83)

DEN

0.72 (0.48, 1.07)

0.58 (0.10, 3.31)

PLB

0.72 (0.48, 1.07)

1.48 (0.38, 5.76)

0.39 (0.04, 3.58)

0.49 (0.12,2.01)

1.48 (0.38, 5.76)

Z0L
bisphosphonate

RR (95% Cl)
Abbreviations:

ALN: alendronate; CI: confidence interval; DEN: denosumab; HAT: hormone ablation therapy; PLB: placebo; RR: risk ratio;

ZOL: zoledronate.
**statistical significance

Notes:

Each RR (95% CI) in a cell should be interpreted as a comparison between the column-defining treatment against the

row-defining treatment.
Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.

- This is a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.

Legend:

[ ] RRcalculated from indirect evidence.

| RR calculated from direct evidence.

17.1.3 Bone mineral density (BMD)

Femoral neck (FN)

Postmenopausal women with osteoporosis

League table of summary estimates for bone mineral density (BMD) measured at

Table 73
femoral neck (FN) in postmenopausal women with osteoporosis

ALN -045 (447, | 180 (-7.06, | -1147 (21.96, | -12.76 (21.60, | -13.67 (-23.20, | -14.58 (-24.04, | -16.44 (-24.27,
bisphosphonate | 3.36) 3.40) -1.39) ** 4.23 ) 4.15)* -5.07) ** -8.73) **

0.45 (-3.36, IBN -1.35 (-6.54, -11.02 (-21.37, | -12.32(-21.05, | -13.22(-22.70, | -14.13(-23.48, | -15.99 (-23.64,
4.47) bisphosphonate | 3.93) -0.82) ** -3.66) ** -3.59) ** -4.52) ** -8.12) **
1.80 (-3.40, 1.35(-3.93, RIS -9.67(-18.72,- | -10.97(-18.08, | -11.88(-19.74, | -12.78 (-20.67, | -14.64 (-20.38,
7.06) 6.54) bisphosphonate | 0.88) ** -4.06) * -3.90) * -4.85) ** -8.88) **
11.47 (1.39, 11.02 (0.82, 9.67 (0.88, DEN -1.29 (-6.81, -2.20 (-10.77, -3.11 (-11.65, -4.97 (-11.63,
21.96) " 21.37) " 18.72) ** 4.24) 6.77) 5.80) 1.97)
12.76 (4.23, 12.32 (3.66, 10.97 (4.06, 1.29 (-4.24, Z0L -0.91 (-7.50, -1.81(-8.31, -3.68 (-7.46,
21.60) ** 21.05)* 18.08) ** 6.81) bisphosphonate | 6.10) 5.06) 0.40)
13.67 (4.15, 13.22 (3.59, 11.88 (3.90, 2.20 (-6.77, 0.91 (-6.10, BAZ -0.90 (-8.60, -2.77 (-8.30,
23.20) ** 22.70) ** 19.74) * 10.77) 7.50) SERM 6.88) 2.78)
14.58 (5.07, 14.13 (4.52, 12.78 (4.85, 3.11(-5.80, 1.81 (-5.06, 0.90 (-6.88, RLX -1.87 (-7.33,
24.04)* 2348) 20.67) " 11.65) 8.31) 8.60) SERM 3.58)
16.44 (8.73, 15.99 (8.12, 14.64 (8.88, 4.97 (-1.97, 3.68 (-0.40, 2.77 (-2.78, 1.87 (-3.58, PLB
24.27)** 23.64) ** 20.38) ** 11.63) 7.46) 8.30) 7.33)

MD (95% Crl)

Abbreviations:

ALN: alendronate; BAZ: bazedoxifene; BMD: bone mineral density; Crl: credible interval; DEN: denosumab; FN: femoral
neck; IBN: ibandronate; MD: mean difference; PLB: placebo; RIS: risedronate; RLX: raloxifene; SERM: selective oestrogen

receptor modulator; ZOL.: zoledronate.

Notes:
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Credible interval: An interval within which MD values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23%
**statistical significance
- Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- MD less than 0 favours the column-defining treatment.
- MD greater than 0 favours the row-defining treatment.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian
inference.

Men with osteoporosis who have an increased fracture risk

Table 74 League table of summary estimates for bone mineral density (BMD) measured at

femoral neck (FN) in men with osteoporosis who have an increased fracture risk

ALN
bisphosphonate } ) i 0.65(-2.59,1.29)
-1.45 (-3.94, 1.04) DEN 2.30 (140, 3.20) ** . .
0.85 (147, 3.17) 2.30 (1.40, 3.20) ** PLB 0.86 (-0.18, 1.89) 150 (0.22, 2.78) **
0,01 (-2.55, 2.53) 144 (0.07, 2.81) ** 0.86 (-0.18, 1.89) Elfhosphmate :
-0.65 (-2.59, 1.29) 0.80 (-0.76, 2.36) 150 (0.22, 2.78) ** -0.64 (-2.28,1.00) ﬁgbosphonate

MD (95% Cl)

Abbreviations:

ALN: alendronate; BMD: bone mineral density; Cl: confidence interval; DEN: denosumab; FN: femoral neck; MD: Mean
difference; PLB: placebo; RIS: risedronate; ZOL.: zoledronate.
Notes:
*statistical significance
- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] MD calculated from indirect evidence.
L] MD calculated from direct evidence.

Men with prostate cancer on HAT who have an increased fracture risk

Table 75 League table of summary estimates for bone mineral density (BMD) measured at

femoral neck (FN) in men with prostate cancer on HAT

ALN
bisphosphonate 2.61(1.36, 3.85) ™
-0.13(-1.45,1.19) DEN 2.74(2.31, 3.16) ** . .
2.61(1.36, 3.85) ** 273(2.31,3.16) ** PLB 6.57 (- 7.13,20.27) 3.16 (2.03, 4.28) **
RIS
-3.96 (-17.72,9.79) -3.84 (-17.54,9.87) 6.57 (-7.13,20.27) hisphosphonate .
-0.55 (-2.23,1.13) -0.42 (-1.63,0.78) 3.16(2.03,4.28) ** 3.41(-10.33, 17.16) ﬁgf';osphonate
MD (95% Cl)
Abbreviations:

ALN: alendronate; BMD: bone mineral density; Cl: confidence interval; DEN: denosumab; FN: femoral neck; HAT: hormone
ablation therapy; MD: Mean difference; PLB: placebo; RIS: risedronate; ZOL: zoledronate.

Notes:

*statistical significance
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- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the

row-defining treatment.

- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- This is a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.

Legend:

[ ] MD calculated from indirect evidence.

| MD calculated from direct evidence.

Lumbar spine (LS)

Postmenopausal women with osteoporosis

Table 76 League table of summary estimates for bone mineral density (BMD) measured at
lumbar spine (LS) in postmenopausal women with osteoporosis
A332( | 1596(- | -1841( | -1878(- | -2098(-
ﬁi;lif:)sphonate ;10l9145 ‘(1-65) -83l5850 5-96) 21.64, - 23.79, - 26.00, - 26.30, - 271.95, -
94, 4. 95,096) | yo0) g3y | 1075 | 10.99)* | 13.93) *

_ o | 1316(- | 1581(- | -1825(- | -1863( | -20.83(-
2';2)( 465, BN st T 5 | 2180 | 2871 | 2589, 26.17, - 27.86, -

: A0 g5 e [ gog) | 1052 | 1083)* | 1373)*

_ _ 052( 247 | -1461( | -1499(-  |-749(-
380(-:0.96, | 3.64(-1.16, | RIS 1637,- | 1839,- | 2057,-858) | 20.89,-8.89) | 22.33, -
8.55) 8.44) bisphosphonate 2.66) ** 6.13) ** - - 12.00) **
(125’02 (1:’715? 952266, | ey 2,65 (-8.38, | -5.09 (- 5.47 (- '172'_6272('_3_11)
Vi | orsye | 1630 287) 10.55,0.44) | 10.88,0.16) | .2
53 800 613 265(287, | zOL 244 (684, | 282 (744, | 5.02(-8.22

33, (@0 (615 ) g bisphosptonate | 2.24) 1.95) 1.50) **

23.79) 2371) 18.39)
LR I R 5.00(-044, | 244(224, | RLX 038 (-4.02, | -2.58 (-5.69,
(1075, 1 (1052, ~ 1 (838 455 6.84) SERM 3.36) 0.48)
26.00) 25 89) 2057)
s g o 547 (-0.16, | 282 (-1.95, | 038 (-3.36, | BAZ 2.20 (-5.39,
(1099, ~ | (10.83, ~ | (889, 10.88) 7.14) 402) ey 0.80)
2630)* | 2647)* | 2089) **
20.98 20.83 1719 767(3.1, |502(159, | 256(-048, | 2.20(-0.80,
(308, | (a7s, (200, | (P ULN | A0S 2 =30 PLB
2795 | 27.86)* | 22.33) : : : :

MD (95% Crl)

Abbreviations:

ALN: alendronate; BAZ: bazedoxifene; BMD: bone mineral density; Crl: credible interval; DEN: denosumab; BN:
ibandronate; LS: lumbar spine; MD: mean difference; PLB: placebo; RIS: risedronate; RLX: raloxifene; RR: risk ratio;
SERM: selective oestrogen receptor modulator; ZOL: zoledronate.

Notes:

Credible interval: An interval within which RR values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23%
**statistical significance

- Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the

row-defining treatment.

- MD less than 0 favours the column-defining treatment.

- MD greater than 0 favours the row-defining treatment.

- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian
inference.
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Women with breast cancer receiving AAIT who have an increased fracture risk

Table 77 League table of summary estimates for bone mineral density (BMD) measured at
lumbar spine (LS) in women with breast cancer receiving AAIT who have an
increased fracture risk

DEN . 5.67 (5.25, 6.09) **

0.42 (-0.76, 1.60) L?S,f‘hosphonate 5.25 (4.15, 6.35) **

5.67 (5.25, 6.09) ** 5.25(4.15, 6.35) ** PLB 2.10(0.71, 3.49) **
357 (212, 5.02) ** 3.15(1.38, 4.92) ** 2.10(0.71, 3.49) ** ;'sfhosphmte

MD (95% Cl)
Abbreviations:
AAIT: adjuvant aromatase inhibitors therapy; BMD: bone mineral density; Cl: confidence interval; DEN: denosumab; LS:
lumbar spine; IBN: ibandronate; MD: Mean difference; PLB: placebo; RIS: risedronate; ZOL: zoledronate.
Notes:
*statistical significance
- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] MD calculated from indirect evidence.
L_| MD calculated from direct evidence.

Men with osteoporosis who have an increased fracture risk

Table 78 League table of summary estimates for bone mineral density (BMD) measured at
lumbar spine (LS) in men with osteoporosis who have an increased fracture risk
ALN
bisphosphonate ) ) ) 0.77(-:0.13, 1.67)

0.47 (-1.30, 2.24) DEN 5.00 (4.20, 5.80) **

5.47 (3.89, 7.05) ** | 5.00 (4.20,5.80) ** | PLB 3.20 (2.02, 4.38) ** 4.70 (3.40, 6.00) **
227 (0.30,4.24) ** | 1.80(0.38,3.22) ** | 3.20(2.02,4.38)* 5'3 :

isphosphonate
0.77(-0.13,1.67) | 0.30(-1.23,1.83) 4.70 (3.40,6.00) ** -1.50 (-3.25, 0.25) Ei.g)fl;osphonate
MD (95% Cl)
Abbreviations:

ALN: alendronate; BMD: bone mineral density; Cl: confidence interval; DEN: denosumab; LS: lumbar spine; MD: Mean
difference; PLB: placebo; RIS: risedronate; ZOL: zoledronate.
Notes:
*statistical significance
- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] MD calculated from indirect evidence.
L] MD calculated from direct evidence.
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Men with prostate cancer on HAT who have an increased fracture risk

Table 79 League table of summary estimates for bone mineral density (BMD) measured at
lumbar spine (LS) in men with prostate cancer on HAT
ALN o
bisphosphonate 3.85(2.69,5.01)

-1.14 (-2.39, 0.10)

DEN

5.00 (4.5, 5.44) **

5,65 (-15.13, 3.83)

-6.74 (-7.56, -5.93) **

3.85 (2.69, 5.01) ** 5.00 (4.55, 5.44) ** PLB
-1.80 (-11.35, 7.75) -0.65 (-10.14, 8.83) 5,65 (-15.13, 3.83) Elzosphonate :
280 (4.31,-147)* | .75(-268,-0.82)* | -6.74(-756,-5.93)* | -1.09 (-10.60, 8.42) ﬁg}%osphonate

MD (95% Cl)
Abbreviations:
ALN: alendronate; BMD: bone mineral density; Cl: confidence interval; DEN: denosumab; HAT: hormone ablation therapy;
LS: lumbar spine; MD: Mean difference; PLB: placebo; RIS: risedronate; ZOL: zoledronate.
Notes:

*statistical significance
Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the

row-defining treatment.

Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
This is a league table of summary estimates that is the result of a network meta-analysis performed using a

frequentist inference.

Legend:
[ ] MD calculated from indirect evidence.

| MD calculated from direct evidence.

Total hip (TH)

Postmenopausal women with osteoporosis

Table 80 League table of summary estimates for bone mineral density (BMD) measured at
total hip (TH) in postmenopausal women with osteoporosis

DEN -0.23 (-2.26, 1.42) -2.67 (-5.23,-0.05) * | -3.07 (-5.21,-0.75) ** | -4.55 (-6.05, -3.08) **
0.23 (-1.42, 2.26) gs?ﬁsphonate 244 (-4.82,042) | -2.83 (4.82,-0.29) ** | -4.31 (-5.67, -2.60) **
2.67(0.05,5.23) ** | 2.44 (-0.42, 4.82) ?EL;;” -0.39 (-2.47,1.78) -1.87 (-4.05, 0.20)
307(0.75,521) ™ | 2.83(0.29,482)* | 039(-1.78,247) | BAZ -1.48 (-3.25,0.08)
4.55(3.08,6.05) ** | 4.31(2.60,5.67)** | 1.87(-0.20, 4.05) 1.48 (-0.08, 3.25) PLB

MD (95% Crl)

Abbreviations:

BAZ: bazedoxifene; BMD: bone mineral density; Crl: credible interval; DEN: denosumab; MD: mean difference; PLB:
placebo; RLX: raloxifene; SERM: selective oestrogen receptor modulator; TH: total hip; ZOL: zoledronate.

Notes:
Credible interval: An interval within which MD values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23%
**statistical significance

Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the
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row-defining treatment.

MD less than 0 favours the column-defining treatment.
MD greater than 0 favours the row-defining treatment.
This is a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian

inference.
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Women with breast cancer receiving AAIT who have an increased fracture risk

Table 81 League table of summary estimates for bone mineral density (BMD) measured at
total hip (TH) in women with breast cancer receiving AAIT who have an increased
fracture risk

DEN . 3.82(3.43,4.21) **

.0.86 (-1.96,0.25 Hapospon 468(365,570) " |,
3.82(3.43,4.21)* 4.68 (3.65,5.71) ** PLB 2.10 (1.67,2.53) **
1.72(1.14,2.31) 2.58 (1.46,3.70) ** 2.10 (1.67,2.53) ** tﬁslgwsphonate

MD (95% Cl)

Abbreviations:

AAIT: adjuvant aromatase inhibitors therapy; BMD: bone mineral density; Cl: confidence interval; DEN: denosumab; IBN:
ibandronate; MD: Mean difference; PLB: placebo; RIS: risedronate; TH: total hip.
Notes:
*statistical significance
- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.\
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] MD calculated from indirect evidence.
| MD calculated from direct evidence.

Men with osteoporosis who have an increased fracture risk

Table 82 League table of summary estimates for bone mineral density (BMD) measured at
total hip (TH) in men with osteoporosis who have an increased fracture risk
ALN .
bisphosphonate . : ’ 0.26 (-0.42,0.94)
-0.34 (-1.53, 0.85) DEN 2.00(1.43,2.57) **

-0.47 (-2.11,1.17)

-0.13 (151, 1.25)

213 (0.87, 3.39) **

1.66 (0.62, 2.70) **

2.00 (143, 2.57) **

PLB

0.65 (-0.05,1.35)

1.40 (0.61, 2.19) **

1.01(-0.25, 2.27)

1.35 (0.45, 2.25) **

0.65 (-0.05, 1.35)

RIS
bisphosphonate

0.26 (-0.42, 0.94)

0.60 (-0.37, 1.57)

1.40 (0.61, 2.19) **

-0.75 (1.81,0.31)

Z0L
bisphosphonate

MD (95% Cl)
Abbreviations:

ALN: alendronate; BMD: bone mineral density; Cl: confidence interval; DEN:

placebo; RIS: risedronate; TH: total hip; ZOL.: zoledronate.

Notes:

*statistical significance
- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the

row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a

frequentist inference.

Legend:

[ ] MD calculated from indirect evidence.
| MD calculated from direct evidence.
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Men with prostate cancer on HAT who have an increased fracture risk

Table 83 League table of summary estimates for bone mineral density (BMD) measured at

total hip (TH) in men with prostate cancer on HAT

ALN
bisphosphonate

0.25 (-11.25, 11.74)

-2.92 (-22.62, 16.79)

DEN

3.16 (-12.84, 19.17)

0.25 (-11.25, 11.74)

3.16 (-12.84, 19.17)

PLB

-0.08 (-6.64, 6.47)

0.16 (-13.07, 13.39) 3.08 (-14.21, 20.37) -0.08 (-6.64, 6.47) bzig;)ﬁl;osphonate
MD (95% Cl)
Abbreviations:

ALN: alendronate; BMD: bone mineral density; Cl: confidence interval; DEN: denosumab; HAT: hormone ablation therapy;
MD: Mean difference; PLB: placebo; TH: total hip; ZOL: zoledronate.
Notes:
*statistical significance
- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- This is a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] MD calculated from indirect evidence.
[_| MD calculated from direct evidence.

Trochanter

Women with breast cancer receiving AAIT who have an increased fracture risk

Table 84 League table of summary estimates for bone mineral density (BMD) measured at
trochanter in women with breast cancer receiving AAIT who have an increased

fracture risk

DEN 4.62 (3.50, 5.74) ** .
4.62 (3.50, 5.74) ** PLB 2.24 (1.54,2.94) **
RIS
2.38 (1.06, 3.70) ** 2.24 (1.54 2.94) ** bisphosphonate
MD (95% Cl)
Abbreviations:

ALN: alendronate; BMD: bone mineral density; Cl: confidence interval; DEN: denosumab; HAT: hormone ablation therapy;
MD: Mean difference; PLB: placebo; ZOL: zoledronate.
Notes:
*statistical significance
- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] MD calculated from indirect evidence.
[_| MD calculated from direct evidence.
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Men with osteoporosis who have an increased fracture risk

Table 85 League table of summary estimates for bone mineral density (BMD) measured at

trochanter in men with osteoporosis who have an increased fracture risk

DEN 2.40 (1.45, 3.35) **
2.40 (1.45, 3.35) ** PLB 1.07 (0.27, 1.87) **
RIS
1.33(0.09, 2.57) ** 1.07 (0.27, 1.87) ** A
MD (95% Cl)
Abbreviations:

BMD: bone mineral density; CI: confidence interval; DEN: denosumab; MD: Mean difference; PLB: placebo; RIS:
risedronate.
Notes:
*statistical significance
- Each MD (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] MD calculated from indirect evidence.
| MD calculated from direct evidence.

17.2 Findings safety

17.2.1 Mortality

Postmenopausal women with osteoporosis

Table 86 League table of summary estimates for mortality in postmenopausal women with

osteoporosis

DEN 1.19 (0.40, 2.81) 139(0.61,2.78) | 1.66 (057, 3.87) 1.83 (0.50, 4.67)
1,06 (0.36, 2.51) RLX 129 (0.66,2.29) | 1.53(0.60, 3.29) 1,62 (0.63, 3.34)
0.82 (0.36, 1.64) 0.85 (0.44, 1.51) PLB 1.19 (0.64, 2.04) 1.31(0.51, 2.69)
ZoL

0.75 (0.26, 1.75) 0.78 (0.30, 1.66) 091(049,157) | 2Ot 1.20 (0.37, 2.81)
0.74 (0.21, 2.01) 0.74 (0.30, 1.59) 0.90 (0.37,1.94) | 1.08 (0.36, 2.67) BAZ

RR (95% Crl)

Abbreviations:

ALN: alendronate; BAZ: bazedoxifene; Crl: credible interval; DEN: denosumab; IBN: ibandronate; PLB: placebo; RIS:
risedronate; RLX: raloxifene; RR: risk ratio; SERM: selective oestrogen receptor modulator; ZOL: zoledronate.
Notes:
Credible interval: An interval within which RR values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23%
**statistical significance
- Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- RRless than 1 favours the column-defining treatment.
- RRgreater than 1 favours the row-defining treatment.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian
inference.

HTA Report: Denosumab (Prolia®) for osteoporosis 305



Men with osteoporosis who have an increased fracture risk

Table 87 League table of summary estimates for mortality in men with osteoporosis who
have an increased fracture risk
ALN
bisphosphonate 1.03(0.07,16.38)

0.90 (0.02, 47.11)

DEN

1.00 (0.06, 15.80)

0.90 (0.05, 15.38) 1.00(0.06, 15.80) | PLB 0.32 (0.06, 1.91) 0.87 (0.44, 1.70)
2.76 (0.10, 78.67) 308(0.12,81.87) | 0.32(0.06, 1.91) Es'fhosphonate :
103 (0.07, 16.38) 1.15(0.07,19.80) | 0.87 (0.4, 1.70) 0.37 (0.06, 2.50) bzig;)ﬁl;osphonate
RR (95% Cl)
Abbreviations:

ALN: alendronate; Cl: confidence interval; DEN: denosumab; PLB: placebo; RIS: risedronate; RR: risk ratio; ZOL.:
zoledronate.
Notes:
*statistical significance
- EachRR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- This is a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
L] RR calculated from direct evidence.

Men with prostate cancer on HAT who have an increased fracture risk

Table 88 League table of summary estimates for mortality in men with prostate cancer on
HAT who have an increased fracture risk
ALN
bisphosphonate ) 1.00(0.06, 15.59)

1,05 (0.07, 16.92)

DEN

0.95 (0.64, 1.42)

1.00 (0.06, 15.59)

0.95 (0.64, 1.42)

PLB

1.37 (0.2, 8.56)

0.73 (0.03, 19.95) 0.69 (0.11, 4.55) 1.37 (0.22, 8.56) gghsphmte
RR (95% Cl)
Abbreviations:

ALN: alendronate; CI: confidence interval; DEN: denosumab; HAT: hormone ablation therapy; PLB: placebo; RR: risk ratio;
ZOL: zoledronate.
Notes:
*statistical significance
- Each RR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
| RR calculated from direct evidence.
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17.2.2 Treatment-related adverse events (AEs)

Postmenopausal women with osteoporosis

Table 89 League table of summary estimates for treatment-related adverse events (AEs) in
postmenopausal women with osteoporosis
RIS 1.03 (0.86, 1.03 (0.86, 1.04 (0.86, 1.04 (0.86, 1.03(0.92, 1.03(0.92, 1.05 (0.87,
bisphosphonate | 1.22) 1.24) 1.26) 1.26) 1.17) 1.17) 1.27)
0.98 (0.82, DEN 1.01(0.95, 1.01(0.93, 1.01(0.94, 1.01(0.88, 1.01(0.87, 1.03 (0.95,
1.16) 1.08) 1.12) 1.11) 1.15) 1.17) 1.12)
0.97 (0.80, 0.99 (0.93, PLB 1.00 (0.94, 1.01 (0.96, 1.00 (0.87, 1.00 (0.85, 1.02 (0.96,
1.16) 1.05) 1.08) 1.07) 1.16) 1.17) 1.08)
0.97 (0.79, 0.99 (0.90, 1.00 (0.93, RLX 1.00 (0.94, 1.00 (0.85, 1.00 (0.84, 1.02 (0.93,
1.16) 1.08) 1.06) SERM 1.08) 1.16) 1.18) 1.10)
0.97 (0.79, 0.99 (0.90, 1.00 (0.93, 1.00 (0.93, BAZ 1.00 (0.85, 1.00 (0.83, 1.01(0.93,
1.16) 1.06) 1.05) 1.07) SERM 1.16) 1.17) 1.09)
0.97 (0.85, 0.99 (0.87, 1.00 (0.87, 1.01 (0.86, 1.01(0.86, ALN 1.00 (0.93, 1.02 (0.87,
1.09) 1.13) 1.16) 1.18) 1.18) bisphosphonate | 1.07) 1.19)
0.97 (0.85, 0.99 (0.86, 1.00 (0.85, 1.01(0.85, 1.01 (0.85, 1.00 (0.93, IBN 1.02 (0.86,
1.09) 1.15) 1.18) 1.20) 1.20) 1.08) bisphosphonate | 1.21)
0.96 (0.78, 0.98 (0.89, 0.98 (0.93, 0.99 (0.91, 0.99 (0.92, 0.99 (0.84, 0.99 (0.83, ZOL
1.15) 1.06) 1.04) 1.08) 1.08) 1.15) 1.16) bisphosphonate
RR (95% Crl)

Abbreviations:

AEs: adverse events; ALN: alendronate; BAZ: bazedoxifene; Crl: credible interval; DEN: denosumab; IBN: ibandronate;
PLB: placebo; RIS: risedronate; RLX: raloxifene; RR: risk ratio; SERM: selective oestrogen receptor modulator; ZOL:

zoledronate.
Notes:

Credible interval: An interval within which RR values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23
*statistical significance

- Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the

row-defining treatment.
- RRless than 1 favours the column-defining treatment.
- RRgreater than 1 favours the row-defining treatment.

- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian

inference.
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Men with osteoporosis who have an increased fracture risk

Table 90 League table of summary estimates for treatment-related adverse events (AEs) in
men with osteoporosis who have an increased fracture risk
ALN
bisphosphonate 1.00 (0.34, 1.06)
1.19 (1.00, 1.41) DEN 1.00 (0.86, 1.17)
1.19(1.10, 1.29) ** 1.00(0.86, 1.17) PLB 1.04 (0.89, 1.22) 0.84 (0.80, 0.88) **
. RIS
1.24 (1.04, 1.47) 1.04 (0.84, 1.30) 1.04 (0.89, 1.22) e — .
1.00 (0.94, 1.06) 0.84 (0.71, 0.99) ** 0.84 (0.80, 0.88) ** 0.81 (0.69, 0.95) ** ﬁgbosphona!e
RR (95% Cl)
Abbreviations:

AEs: adverse events; ALN: alendronate; Cl: confidence interval; DEN: denosumab; PLB: placebo; RIS: risedronate; RR:
risk ratio; ZOL: zoledronate.
Notes:
*statistical significance
- Each RR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
| RR calculated from direct evidence.

Men with prostate cancer on HAT who have an increased fracture risk

Table 91 League table of summary estimates for treatment-related adverse events (AEs) in
men with prostate cancer on HAT who have an increased fracture risk
ALN
bisphosphonate ) 0.93(0.29, 3.06)
0.93(0.17,4.92) DEN 1.01 (0.31, 3.26) .
0.93 (0.29, 3.06) 1.01 (0.31, 3.26) PLB 1.47 (0.71, 3.06)
0.64 (0.16, 2.56) 0.69 (0.17, 2.73) 1.47 (0.71, 3.06) gghsphme
RR (95% Cl)
Abbreviations:

AEs: adverse events; ALN: alendronate; Cl: confidence interval; DEN: denosumab; HAT: hormone ablation therapy; PLB:
placebo; RR: risk ratio; ZOL: zoledronate.
Notes:
*statistical significance
- EachRR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
L[| RR calculated from direct evidence.
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17.2.3 Serious adverse events (SAEs)

Postmenopausal women with osteoporosis

Table 92 League table of summary estimates for serious adverse events (SAEs) in
postmenopausal women with osteoporosis

RLX 158(0.32, | 1.11(0.52, | 1.18(0.67, | 1.24(0.49, | 1.27(0.57, | 1.68(0.41, | 3.96 (0.56,
SERM 5.46) 2.02) 2.28) 2.88) 2.91) 4.91) 14.25)
1.14(0.18, | IBN 1.19(0.19, | 1.23(0.26, | 1.16(0.30, | 1.32(0.24, | 1.27(0.54, | 2.65(0.78,
3.15) bisphosphonate | 3.24) 3.35) 2.78) 3.86) 2.20) 6.49)
1.00(0.50, | 1.50(0.31, | BAZ 1.12(0.66, | 1.18(0.48, | 1.20(0.56, | 1.60(0.40, | 3.76 (0.55,
1.91) 5.24) SERM 2.17) 2.75) 2.79) 4.70) 13.72)
0.92 (0.44, | 1.27(0.30, | 0.97(0.46, PLB 1.04 (0.50, | 1.06(0.61, | 1.39(0.39, | 3.19(0.52,
1.50) 3.85) 1.51) 1.83) 1.79) 342 10.44)
0.97 (0.35, | 1.21(0.36, | 1.02(0.36, | 1.05(0.55, DEN 1.12(0.47, | 1.33(0.50, | 3.02(0.61,
2.04) 3.38) 2.07) 1.98) 2.52) 2.88) 9.40)
0.93(0.34, |1.31(0.26, | 0.98(0.36, | 1.01(0.56, | 1.05(0.40, | zoL 1.41(0.33, | 3.28 (0.46,
1.76) 4.15) 1.79) 1.65) 2.14) bisphosphonate | 3.73) 11.02)
0.90(0.20, | 0.89(0.45, | 0.94(0.21, | 0.98(0.29, | 0.92(0.35 |1.05(0.27, | ALN 2.23(0.69,
2.43) 1.85) 2.48) 2.54) 2.00) 3.02) bisphosphonate | 5.73)
0.55(0.07, | 0.51(0.15, | 0.57(0.07, | 0.59(0.10, | 0.56(0.11, | 0.64(0.09, | 0.60(0.17, | RIS
1.77) 1.28) 1.83) 1.91) 1.63) 2.16) 1.45) bisphosphonate

RR (95% Crl)

Abbreviations:

ALN: alendronate; BAZ: bazedoxifene; Crl: credible interval; DEN: denosumab; IBN: ibandronate; PLB: placebo; RIS:
risedronate; RLX: raloxifene; RR: risk ratio; SAEs: serious adverse events; SERM: selective oestrogen receptor modulator;
ZOL.: zoledronate.

Notes:

Credible interval: An interval within which RR values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23%
**statistical significance

- Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the

row-defining treatment.
- RRless than 1 favours the column-defining treatment.
- RRgreater than 1 favours the row-defining treatment.

- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian

inference.
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Women with breast cancer receiving AAIT who have an increased fracture risk

Table 93 League table of summary estimates for serious adverse events (SAEs) in women

with breast cancer receiving AAIT who have an increased fracture risk

DEN . 1.12(0.78, 1.60)
IBN
0.45(0.08, 2.42) bisphosphonate 2.50 (0.48, 13.06)
112 (0.78, 1.60) 2.50 (0.48, 13.06) PLB
RR (95% Cl)
Abbreviations:

AAIT: adjuvant aromatase inhibitors therapy; CI: confidence interval; DEN: denosumab; IBN: ibandronate; PLB: placebo;
RR: risk ratio; SAEs: serious adverse events.
Notes:
*statistical significance
- Each RR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
| RR calculated from direct evidence.

Men with osteoporosis who have an increased fracture risk

Table 94 League table of summary estimates for serious adverse events (SAEs) in men with

osteoporosis who have an increased fracture risk

ALN

bisphosphonate 1.19(0.75,1.89)

1.01(0.41, 2.52) DEN 1.18 (0.55, 2.53)

1.19(0.72,1.97) 1.18 (0.55, 2.53) PLB 0.94 (0.53, 1.67) 1.01(0.83,1.22)

RIS

1.27 (0.59, 2.72) 1.26 (0.48, 3.26) 0.94 (0.53, 1.67) brosphonat

1.19(0.75, 1.89) 1.18 (0.54, 2.58) 1.01(0.83,1.22) 0.94 (0.51,1.71) ﬁgbosphonate
RR (95% Cl)
Abbreviations:

ALN: alendronate; CI; confidence interval; DEN: denosumab; PLB: placebo; RIS: risedronate; RR: risk ratio; SAEs: serious
adverse events; ZOL: zoledronate.
Notes:
*statistical significance
- EachRR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- This is a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
L] RR calculated from direct evidence.
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Men with prostate cancer on HAT who have an increased fracture risk

Table 95 League table of summary estimates for serious adverse events (SAEs) in men with

prostate cancer on HAT who have an increased fracture risk

ﬁ;ﬁsphm . 0.83 (0.47, 1.45)

0.73 (0.41, 1.31) DEN 113(0.97,1.31) | . .

0.83 (0.47, 1.45) 1.13(0.97, 1.31) PLB 5.00 (0.25,101.66) | 0.82 (0.61, 1.10)

0.17 (0.01, 3.55) 0.23 (0.01, 4.61) 5.00 (0.25, 101.66) Egﬁosphonate .

1.01(0.54, 1.91) 1.38 (0.99, 1.92) 0.82 (0.61,1.10) | 6.1 (0.30, 126.00) ﬁghtsphmam
Abbreviations:

ALN: alendronate; CI: confidence interval; DEN: denosumab; HAT: hormone ablation therapy; PLB: placebo; RIS:
risedronate; RR: risk ratio; SAEs: serious adverse events; ZOL: zoledronate.
Notes:
**statistical significance
- EachRR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
L] RR calculated from direct evidence.

17.2.4 Withdrawal due to treatment-related adverse events (AEs)

Postmenopausal women with osteoporosis

Table 96 League table of summary estimates for withdrawals due to adverse events (AEs)

in postmenopausal women with osteoporosis

PLB 123 (0.46,2.74) | 124 (0.47,2.74) | 1.31(0.67,2.67) | 1.29 (0.69, 2.47) | 4.44 (0.60, 16.89)
ZoL

0.97 (0.37,2.16) | £ 122(0.29,353) | 1.29(0.39,3.67) | 1.26 (0.39, 3.46) | 4.39 (0.43, 18.41)
0.96 (0.36,2.14) | 1.19(0.28,3.48) | DEN 1.28(0.39, 3.64) | 1.25(0.39, 3.42) | 3.56 (0.68, 12.05)
0.85(0.37,148) | 1.04(0.27,258) | 1.05(0.27,258) | "X 1.05 (0.46, 2.07) | 3.75 (0.40, 14.79)
0.85(0.41,1.45) | 1.04(0.29,257) | 1.05(0.29,2.58) | 1.07(0.48,2.19) | BAZ 3.77 (0.42, 14.82)
0.47 (0.06, 1.66) | 0.58 (0.05,2.32) | 0.48 (0.08,1.48) | 0.63(0.07,2.49) | 0.61(0.07,2.38) ﬁ};hNosphmte

RR (95% Crl)

Abbreviations:

AEs: adverse events; BAZ: bazedoxifene; Crl; credible interval; DEN: denosumab; PLB: placebo; RLX: raloxifene; RR: risk
ratio; SERM: selective oestrogen receptor modulator; ZOL: zoledronate.

Notes:

Credible interval: An interval within which RR values will fall with a specific probability. A credible interval can be
interpreted as a confidence interval.23

*statistical significance

Each RR (95% Crl) in a cell should be interpreted as a comparison between the column-defining treatment against the row-
defining treatment.

RR less than 1 favours the column-defining treatment.

RR greater than 1 favours the row-defining treatment.

This is a league table of summary estimates that is the result of a network meta-analysis performed using a Bayesian
inference.
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Men with osteoporosis who have an increased fracture risk

Table 97 League table of summary estimates for withdrawals due to adverse events (AEs)

in men with osteoporosis who have an increased fracture risk

ALN
bisphosphonate

2.07 (0.80, 5.37)

0.24 (0.01,5.70)

DEN

9.00 (0.49, 165.35)

2.15 (0.61, 7.60) 9.00 (0.49, 165.35) PLB 0.1.04 (0.45, 2.38)
2.07 (0.80, 5.37) 8.66 (0.42, 178.60) 0.1.04 (0.45, 2.38) ﬁgbosphonate

RR (95% Cl)

Abbreviations:

AEs: adverse events; ALN: alendronate; Cl: confidence interval; DEN: denosumab; PLB: placebo; RR: risk ratio; ZOL.:
zoledronate.
Notes:
*statistical significance
- Each RR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
L] RR calculated from direct evidence.

Men with prostate cancer on HAT who have an increased fracture risk

Table 98 League table of summary estimates for withdrawals due to adverse events (AEs)

in men with prostate cancer on HAT who have an increased fracture risk

ALN
bisphosphonate : 0.09 (001 1 57)
0.07 (0.00, 1.32) DEN 1.25 (0.73, 2.14)

0.09 (0.01, 1.57) 1.25(0.73, 2.14) PLB 1.17 (0.61, 2.24)

0.08 (0.00, 1.44) 1.07 (0.46, 2.48) 1.17(0.61, 2.24) ﬁgk,sphmam
RR (95% Cl)
Abbreviations:

AEs: adverse events; ALN: alendronate; CI: confidence interval; DEN: denosumab; HAT: hormone ablation therapy; PLB:
placebo; RR: risk ratio; ZOL: zoledronate.
Notes:
*statistical significance
- EachRR (95% Cl) in a cell should be interpreted as a comparison between the column-defining treatment against the
row-defining treatment.
- Inconsistency does not appear to be present in the network as the direct and indirect comparisons are equal.
- Thisis a league table of summary estimates that is the result of a network meta-analysis performed using a
frequentist inference.
Legend:
[ ] RRcalculated from indirect evidence.
L] RR calculated from direct evidence.
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18 Appendix D: Assessment of inconsistency and heterogeneity

Appendix D includes the results of the assessment of inconsistency and heterogeneity in the analyses

reporting in Section 7.

18.1 Findings efficacy and effectiveness

18.1.1 Vertebral fractures

Postmenopausal women with osteoporosis

Figure 99 Assessment of local inconsistency in the network meta-analysis for vertebral
fractures in postmenopausal women with osteoporosis
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Notes:

- Each point represents a treatment-arm’s contribution to posterior deviance for the consistency model and
inconsistency model.'22

- Correlation along the y=x line indicates consistency among the two models.2?
- This forest plot is the result of a network meta-analysis performed using a Bayesian inference.

Table 99 Assessment of heterogeneity in the network meta-analysis for vertebral fractures
in postmenopausal women with osteoporosis
ltem Q-statistic df P-value 12
Total/within-design heterogeneity 3.30 3 0.1018 0.09
Comparison-specific heterogeneity
PLB vs BAZ 0.08 1 0.7743 0
PLB vs RLX 0.51 1 0.4750 0
PLB vs ZOL 2.71 1 0.0995 63.2
Abbreviations:

BAZ: bazedoxifene; df: degrees of freedom; NA: not applicable; PLB: placebo; RLX: raloxifene; ZOL: zoledronate.

Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a Bayesian inference.
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18.1.2 Nonvertebral fractures

Postmenopausal women with osteoporosis

Figure 100 Assessment of local inconsistency in the network meta-analysis for nonvertebral

fractures in postmenopausal women with osteoporosis
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Notes:

- Each point represents a treatment-arm’s contribution to posterior deviance for the consistency model and
inconsistency model.'22

- Correlation along the y=x line indicates consistency among the two models. 22

- This forest plot is the result of a network meta-analysis performed using a Bayesian inference.

Table 100 Assessment of global inconsistency in the network meta-analysis for nonvertebral

fractures in postmenopausal women with osteoporosis

Item DIC Dres Importance of difference
Consistency model 28.80 15.30 NA
Inconsistency model 28.76 15.26 NA
Difference between 0.04 0.04 Minimal
models
Abbreviations:
DIC: deviance information criterion; Dres: residual deviance; NA: not applicable.
Notes:

This table presents the inconsistency result of a network meta-analysis performed using a Bayesian inference.
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Table 101 Assessment of heterogeneity in the network meta-analysis for nonvertebral

fractures in postmenopausal women with osteoporosis

ltem Q-statistic df P-value 12

Total/within-design heterogeneity | 4.87 3 0.0411 38.4

Comparison-specific heterogeneity

PLB vs RLX 1.20 1 0.2733 16.7

PLB vs BAZ 0.20 1 0.6571 0.0

PLB vs ZOL 347 1 0.0625 71.2
Abbreviations:

BAZ: bazedoxifene; df: degrees of freedom; NA: not applicable, PLB: placebo; RLX: raloxifene; ZOL: zoledronate.
Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a Bayesian inference.

Men with prostate cancer on HAT who have an increased fracture risk

Table 102  Assessment of heterogeneity in the network meta-analysis for nonvertebral

fractures in men with prostate cancer on HAT

Item Q-statistic (Qhet) df P-value 12

Total/within-design heterogeneity | 2.24 3 0.5250 0

Comparison-specific heterogeneity

PLB vs ALN 0.25 1 0.6173 0

PLB vs ZOL 1.99 2 0.3705 0
Abbreviations:

ALN: alendronate; df: degrees of freedom; HAT: hormone ablation therapy; PLB: placebo; ZOL: zoledronate.
Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a frequentist inference.
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18.1.3 Bone mineral density (BMD)
18.1.3.1 Femoral neck (FN)

Postmenopausal women with osteoporosis

Figure 101 Assessment of local inconsistency in the network meta-analysis for BMD

measured at FN in postmenopausal women with osteoporosis
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Notes:
- Each point represents a treatment-arm’s contribution to posterior deviance for the consistency model and
inconsistency model.'22

- Correlation along the y=x line indicates consistency among the two models.2?
- This forest plot is the result of a network meta-analysis performed using a Bayesian inference.

Table 103  Assessment of global inconsistency in the network meta-analysis for BMD

measured at FN in postmenopausal women with osteoporosis

Item DIC Dres Importance of difference
Consistency model 32.80 16.53 NA
Inconsistency model 32.88 16.56 NA
Difference between 0.08 0.03 Minimal
models
Abbreviations:
DIC: deviance information criterion; Dres: residual deviance; NA: not applicable.
Notes:

This table presents the inconsistency result of a network meta-analysis performed using a Bayesian inference.
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Table 104

Assessment of heterogeneity in the network meta-analysis for bone mineral

density (BMD) measured at femoral neck (FN) in postmenopausal women with

osteoporosis

ltem Q-statistic df P-value 12

Total/within-design heterogeneity | 2.71 2 0.6136 26.19

Comparison-specific heterogeneity

PLB vs ZOL 0.48 1 0.4887 0

IBN vs ALN 223 1 0.1350 55.20
Abbreviations:

ALN: alendronate; BMD: bone mineral density; df: degrees of freedom; FN: femoral neck; IBN: ibandronate; NA: not
applicable; PLB: placebo; ZOL.: zoledronate.
Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a Bayesian inference.

Men with prostate cancer on HAT who have an increased fracture risk

Table 105  Assessment of heterogeneity in the network meta-analysis for bone mineral
density (BMD) measured at femoral neck (FN) in men with prostate cancer on HAT
Item Q-statistic (Qt) | df P-value I2
Total/within-design heterogeneity | 2.01 3 0.5711 0
Comparison-specific heterogeneity
PLB vs ALN 0.83 1 0.3621 0
PLB vs ZOL 118 2 0.5556 0
Abbreviations:

ALN: alendronate; BMD: bone mineral density; df: degrees of freedom; FN: femoral neck; HAT: hormone ablation therapy;
PLB: placebo; ZOL: zoledronate.

Notes:
This table presents the heterogeneity result of a network meta-analysis performed using a frequentist inference.
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18.1.3.2 Lumbar spine (LS)

Postmenopausal women with osteoporosis

Figure 102 Assessment of local inconsistency in the network meta-analysis for

measured at LS in postmenopausal women with osteoporosis
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Abbreviations:
BMD: bone mineral density; LS: lumbar spine
Notes:
- Each point represents a treatment-arm’s contribution to posterior deviance for the consistency model and
inconsistency model.'22
- Correlation along the y=x line indicates consistency among the two models.2?
- This forest plot is the result of a network meta-analysis performed using a Bayesian inference.
Table 106  Assessment of global inconsistency in the network meta-analysis for BMD
measured at LS in postmenopausal women with osteoporosis
Item DIC Dres Importance of difference
Consistency model 36.64 18.65 NA
Inconsistency model 36.66 18.67 NA
Difference between 0.02 0.02 Minimal

models

Abbreviations:

DIC: deviance information criterion; Dres: residual deviance; NA: not applicable.

Notes:

This table presents the inconsistency result of a network meta-analysis performed using a Bayesian inference.
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Table 107

density (BMD) measured at lumbar spine (LS) in postmenopausal women with

osteoporosis

Assessment of heterogeneity in the network meta-analysis for bone mineral

ltem Q-statistic df P-value 12

Total/within-design heterogeneity | 13.02 3 0.0187 76.90

Comparison-specific heterogeneity

PLB vs BAZ 8.29 1 0.0040 87.90

PLB vs ZOL 3.65 1 0.0561 72.60

PLB vs DEN 1.08 1 0.2990 7.30
Abbreviations:

BAZ: bazedoxifene; BMD: bone mineral density; DEN: denosumab; df: degrees of freedom; LS: lumbar spine; PLB:
placebo; ZOL.: zoledronate

Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a Bayesian inference.

Women with breast cancer receiving AAIT who have an increased fracture risk

Table 108  Assessment of heterogeneity in the network meta-analysis for bone mineral
density (BMD) measured at lumbar spine (LS) in women with breast cancer
receiving AAIT who have an increased fracture risk

Item Q-statistic (Qhet) df P-value 12

Total/within-design heterogeneity | 0.29 1 0.5881 0

Comparison-specific heterogeneity

PLB vs DEN 0.29 1 0.5881 0
Abbreviations:

AAIT: adjuvant aromatase inhibitors therapy; BMD: bone mineral density; DEN: denosumab; df: degrees of freedom; LS:
lumbar spine; PLB: placebo.

Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a frequentist inference.

Men with prostate cancer on HAT who have an increased fracture risk

Table 109  Assessment of heterogeneity in the network meta-analysis for bone mineral
density (BMD) measured at lumbar spine (LS) in men with prostate cancer on HAT

Item Q-statistic (Qhet) df P-value I2
TotaI/W|th|n'-deS|gn 913 6 0.9071 0
heterogeneity
Comparison-specific heterogeneity
PLB vs ALN 0.90 1 0.3428 0
PLB vs ZOL 123 5 0.9414 0

Abbreviations:

ALN: alendronate; BMD: bone mineral density; df: degrees of freedom; HAT: hormone ablation therapy; LS: lumbar spine;
PLB: placebo; ZOL: zoledronate.

Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a frequentist inference.

HTA Report: Denosumab (Prolia®) for osteoporosis 319



18.1.3.3 Total hip (TH)

Postmenopausal women with osteoporosis

Figure 103 Assessment of local inconsistency in the network meta-analysis for BMD

measured at TH in postmenopausal women with osteoporosis
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Abbreviations:
BMD: bone mineral density; TH: total hip
Notes:
- Each point represents a treatment-arm’s contribution to posterior deviance for the consistency model and
inconsistency model.'22
- Correlation along the y=x line indicates consistency among the two models. 22
- This forest plot is the result of a network meta-analysis performed using a Bayesian inference.
Table 110  Assessment of global inconsistency in the network meta-analysis for BMD
measured at TH in postmenopausal women with osteoporosis
Item DIC Dres Importance of difference
Consistency model 29.05 15.21 NA
Inconsistency model 29.38 15.07 NA
Difference between 0.33 0.14 Minimal
models

Abbreviations:

DIC: deviance information criterion; Dres: residual deviance; NA: not applicable.

Notes:

This table presents the inconsistency result of a network meta-analysis performed using a Bayesian inference.
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Table 111

Assessment of heterogeneity in the network meta-analysis for bone mineral

density (BMD) measured at total hip (TH) in postmenopausal women

ltem Q-statistic df P-value 12

Total/within-design heterogeneity | 5.91 3 0.1109 49.24

Comparison-specific heterogeneity

PLB vs BAZ 2.17 1 0.1411 53.8

PLB vs ZOL 0.41 1 0.5220 0.0

PLB vs DEN 3.33 1 0.0681 69.9
Abbreviations:

BAZ: bazedoxifene; BMD: bone mineral density; DEN: denosumab; df: degrees of freedom; TH: total hip; PLB: placebo;

ZOL.: zoledronate.
Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a Bayesian inference.

Women with breast cancer receiving AAIT who have an increased fracture risk

Table 112

density (BMD) measured at total hip (TH) in women with breast cancer receiving

AAIT who have an increased fracture risk

Assessment of heterogeneity in the network meta-analysis for bone mineral

ltem

Q-statistic (Q")

df

P-value

Total/within-design heterogeneity

0.09

1

0.7686

Comparison-specific heterogeneity

PLB vs DEN

0.09

0.7686

Abbreviations:

AAIT: adjuvant aromatase inhibitors therapy; BMD: bone mineral density; DEN: denosumab; df: degrees of freedom; PLB:

placebo; TH: total hip.
Notes:

This table presents the heterogeneity result of a network meta-analysis performed using a frequentist inference.

Men with prostate cancer on HAT who have an increased fracture risk

Table 113 Assessment of heterogeneity in the network meta-analysis for bone mineral
density (BMD) measured at total hip (TH) in men with prostate cancer on HAT
ltem Q-statistic (Q"!) | df P-value 12
Total/within-design heterogeneity 861.77 6 <0.0001 99.30
Comparison-specific heterogeneity
PLB vs ALN 1.27 1 0.2605 21.26
PLB vs ZOL 860.51 5 <0.0001 99.42
Abbreviations:

ALN: alendronate; BMD: bone mineral density; df: degrees of freedom;

total hip; ZOL: zoledronate.
Notes:

HAT: hormone ablation therapy; PLB: placebo; TH:

This table presents the heterogeneity result of a network meta-analysis performed using a frequentist inference.
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20 Appendix F: Ongoing and recently completed clinical trials

Appendix F includes a table of ongoing and recently completed clinical trials that meet the inclusion
criteria for this assessment. The aim of this table is to outline any upcoming evidence, in order to
determine if new evidence that may affect the results of this assessment is likely to be published in the

near future.

Table 126 Ongoing clinical trials fitting the inclusion criteria

Trial registry Indication; Intervention | Comparator Primary Recruitment
ID; Country Sample size (n) outcomes status;
Expected
completion
date
ClinicalTrials.gov
NCT02753283 Postmenopausal Denosumab | Placebo then Effectiveness- Active, not
women (Prolia®) zoledronic acid BMD (TH, LS) recruiting
USA then (5 mg IViyear)
n =201 zoledronate September 2023
(5 mg
IViyear)
NCT04085419 Postmenopausal Denosumab | Zoledronate (5 Effectiveness- Enrolling by
women with (Prolia®) mg IV/year) BMD invitation
Slovenia secondary BTM (CTX, PINP,
osteoporosis due to B-ALP) May 2022
primary
hyperparathyroidism
n=40
NCT04608630 Postmenopausal Denosumab | Zoledronate (5 Effectiveness- Not yet
women (Prolia®) mg [Vlyear) BMD (FN, LS) recruiting
Australia, NZ Fracture
n =450 Placebo HRQoL May 2025
(matched BTM (CTX, PINP)
denosumab or Safety-
zoledronate) y
Mortality
NCT02589600 Postmenopausal Zoledronate | Placebo Effectiveness- Active, not
(ZEST II) women (IV5 (matched) Fracture recruiting
mg/year)
USA n=310 March 2023
NCT00556374 Women with breast | Denosumab | Placebo Effectiveness- Active, not
(ABCSG-18 cancer receiving (Prolia®) (matched BMD (LS, TH, FN) | recruiting
Extension) AAIT denosumab) Fracture
Extension: July 2022
Austria, Sweden | n= 3420 Zoledronate | Extension:
(5mg Standard care
IVlyear)
NCT00859703 Women with breast | Risedronate | Placebo Effectiveness- Complete
cancer receiving (35 BMD (LS, FN)
France AAIT mglweekly) BTM October 2013
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23 Appendix I: Economic evaluation outcomes

Appendix | presents the detailed results tables from the economic evaluation, and provides an
investigation of the key drivers with each pairwise comparison between denosumab and the

comparators, individually.

First, cost and QALY outcomes for each treatment under the scenario analyses on age and baseline
risk are presented (Table 133, Table 134, and Table 135). ICERs calculated under both a cost-

effectiveness frontier analysis framework, and as pairwise comparisons are also presented.

Second, cost and QALY outcomes for each treatment under the deterministic sensitivity analyses
performed on the base case cohort (age 70 years; high risk) are presented (Table 136) Again, ICERs
calculated under both a cost-effectiveness frontier analysis framework, and as pairwise comparisons

are presented.

Lastly, results from the pairwise comparisons made under each of the deterministic sensitivity analysis
scenarios are assessed in order to provide insight into the key drivers within each pairwise comparison.
Narrative descriptions of the drivers within each comparison are provided, and tornado diagrams

(Figure 111 to Figure 118) are included to provide a visual summary.

23.1 Age and baseline risk scenarios

Table 133 Cost-effectiveness outcomes for a start age of 60 years at various risk levels

ICER: cost-effectiveness ICER: pairwise
Treatment Cost (CHF) Effect (QALYs) | frontier analysis comparisons (DEN vs.)
Age 60 years; moderate risk
No treatment 17,247 13.2659 102,189
Oral BIS 17,624 13.2839 20,890 647,247
(vs. no treatment)
Z0L 17,649 13.2845 47,817 793,656
(vs. oral BIS)
RLX 17,722 13.2825 Dominated 399,925
IV IBN 18,046 13.2870 156,524 DEN dominated
(vs. ZOL)
BAZ 18,051 13.2753 Dominated 37,436
DEN 19,363 13.2866 Dominated
Age 60 years; high-risk
No treatment 27,192 13.1406 63,193
Oral BIS 27,495 13.1648 12,514 274,761
(vs. no treatment)
RLX 27,508 13.1638 Dominated 231,517
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Table 134

Cost-effectiveness outcomes for a start age of 70 years at various risk levels

ICER: cost-effectiveness

ICER: pairwise

Treatment Cost (CHF) Effect (QALYs) | frontier analysis comparisons (DEN vs.)
Age 70 years; moderate risk
Oral BIS 17,392 8.8281 333,449
IV IBN 17,743 8.8323 82,710 1,499,549
(vs. oral BIS)
No treatment 17,823 8.8130 Dominated 63,751
RLX 17,834 8.8250 Dominated 154,917
BAZ 18,230 8.8162 Dominated 51,754
Z0L 18,258 8.8243 Dominated 96,015
DEN 19,115 8.8333 1,499,549
(vs. IV. IBN)
Age 70 years; high-risk — Base case scenario
IV IBN 29,144 8.7176 615,149
Oral BIS 29,214 8.7117 Dominated 166,451
RLX 29,573 8.7082 Dominated 86,776
Z0L 29,601 8.7108 Dominated 107,460
BAZ 30,028 8.6957 Dominated 23,135
No treatment 30,084 8.6883 Dominated 15,927
DEN 30,589 8.7200 615,149
(vs. IV IBN)
Age 70 years; very-high risk
IV IBN 51,678 8.5019 438,327
Oral BIS 51,702 8.4932 Dominated 131,187
RLX 52,489 8.4863 Dominated 44,299
Z0L 52,772 8.4900 Dominated 36,509
DEN 53,347 8.5057 438,327
(vs. IV IBN)
BAZ 53,514 8.4641 Dominated DEN dominant
No treatment 53,680 8.4558 Dominated DEN dominant
Abbreviations:

BAZ: bazedoxifene; BIS: bisphosphonates; CHF: Swiss francs; DEN: denosumab; IBN: ibandronate; ICER: incremental
cost-effectiveness ratio; IV: intravenous; QALY: quality-adjusted life year; RLX: raloxifene; ZOL: zoledronate.

Notes:

Interventions have been ranked in order of least to most costly. For the cost-effectiveness frontier analysis, ICERs have
been calculated for interventions that are neither dominated nor extendedly dominated. For the pairwise comparison

between DEN and each comparator, ICERs have been calculated as DEN vs. the comparator.
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Table 135 Cost-effectiveness outcomes for a start age of 80 years at various risk levels

ICER: cost-effectiveness | ICER: pairwise

Treatment Cost (CHF) Effect (QALYs) | frontier analysis comparisons (DEN vs.)
Age 80 years; moderate risk
Oral BIS 10,469 4.2669 479,535
No treatment 10,632 4.2587 Dominated 122,815
IV IBN 10,664 4.2690 93,418 1,149,246
(vs. oral BIS)
RLX 10,852 4.2655 Dominated 255,829
BAZ 11,381 4.2588 Dominated 58,672
Z0L 11,986 4.2628 Dominated 8,661
DEN 12,050 4.2702 1,149,246
(vs. IV IBN)
Age 80 years; high-risk
Oral BIS 18,880 4.2086 427,633
IV IBN 19,009 42117 41,188 1,616,479
(vs. oral BIS)
RLX 19,153 4.2067 Dominated 248,060
No treatment 19,708 41924 Dominated 46,285
BAZ 20,242 4.1959 Dominated 24,209
DEN 20,649 4.2127 1,616,479
(vs. IV IBN)
Z0L 21,028 4.2025 Dominated DEN dominant
Age 80 years; very-high risk
IV IBN 32,775 41215 1,051,800
Oral BIS 32,850 41159 Dominated 253,116
RLX 33,145 41132 Dominated 157,648
No treatment 34,377 4.0910 Dominated 11,688
BAZ 34,665 4.0953 Dominated 3,264
DEN 34,757 41234 1,051,800
(vs. IV IBN)
Z0L 35,737 41073 Dominated DEN dominant
Abbreviations:

BAZ: bazedoxifene; BIS: bisphosphonates; CHF: Swiss francs; DEN: denosumab; IBN: ibandronate; ICER: incremental
cost-effectiveness ratio; IV: intravenous; QALY: quality-adjusted life year; RLX: raloxifene; ZOL: zoledronate.

Notes:

Interventions have been ranked in order of least to most costly. For the cost-effectiveness frontier analysis, ICERs have
been calculated for interventions that are neither dominated nor extendedly dominated. For the pairwise comparison
between DEN and each comparator, ICERs have been calculated as DEN vs. the comparator.
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23.2

Deterministic sensitivity analyses: tabulated

Table 136 Cost-effectiveness outcomes under a series of sensitivity analyses

ICER: cost-effectiveness | ICER: pairwise

Treatment Cost (CHF) Effect (QALYs) | frontier analysis comparisons (DEN vs.)

RRs for all treatments equal

Z0L 28,782 8.7239 DEN dominated

IV IBN 29,653 8.7175 Dominated 388,763

Oral BIS 29,664 8.7117 Dominated 111,822

BAZ 29,842 8.7103 Dominated 77,549

RLX 29,993 8.7092 Dominated 55,573

No treatment 30,084 8.6883 Dominated 15,927

DEN 30,589 8.7200 Dominated

RRs for vertebral fracture set equal (differential effect on non-vertebral fracture only)

IV IBN 29,026 8.7238 DEN dominated

Oral BIS 29,150 8.7172 Dominated 528,722

RLX 29,540 8.7138 Dominated 169,706

Z0L 29,550 8.7159 Dominated 259,205

BAZ 29,842 8.7103 Dominated 77,549

No treatment 30,084 8.6883 Dominated 15,927

DEN 30,589 8.7200 Dominated

RRs for non-vertebral fracture set equal (differential effect on vertebral fracture only)

Z0L 28,840 8.7187 1,388,977

Oral BIS 29,720 8.7062 Dominated 63,131

IV IBN 29,776 8.7114 Dominated 95,381

BAZ 30,028 8.6957 Dominated 23,135

RLX 30,039 8.7037 Dominated 33,902

No treatment 30,084 8.6883 Dominated 15,927

DEN 30,589 8.7200 1,388,977

No offset period for denosumab

IV IBN 29,144 8.7176 DEN dominated

Oral BIS 29,214 8.7117 Dominated 548,512

RLX 29,573 8.7082 Dominated 232,165

Z0L 29,601 8.7108 Dominated 353,069

BAZ 30,028 8.6957 Dominated 60,933

No treatment 30,084 8.6883 Dominated 42,125

DEN 31,225 8.7154 Dominated

Offset period for denosumab equal to treatment duration

IV IBN 29,144 8.7176 146,777

Oral BIS 29,214 8.7117 Dominated 81,895

RLX 29,573 8.7082 Dominated 46,083

Z0L 29,601 8.7108 Dominated 51,782
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Figure 111 Tornado diagram for the denosumab versus IV ibandronate comparison,

incremental QALYs

Full persistence for all treatments ]
Intended duration denosumab: 10 years I
Persistence denosumab (reduced -> increased) [ ]
Offset denosumab (none -> equal to treatment duration) [ ]
Inteded duration therapy IV IBN: 3 years ]
RRs (equal for nonvertebral fracture) ]
RRs (equal for vertebral fracture) ]
No offset any treatment ]
Baseline fracture risk (moderate -> very high) [ | |
Alternate source persistence data [ |
Age (80 years) [ |
Exclude death due to vertebral fracture B
Discount rate (6% p.a -> 0% p.a.) (]
Exclude death due to hip fractures 1

Time horizon: 10 years |
RRs (equal for all fracture types)

002 0.01 0.00 001 002 003
Incremental effect (QALY's)

Abbreviations:

IBN: ibandronate; IV: intravenous; p.a.: per annum; QALY: quality-adjusted life year; RR: risk ratio

Notes:

The red bars highlight scenarios in which the incremental QALY's were negative (i.e., favoured the comparator).

The top four scenarios influencing incremental QALYs were the same four scenarios that the
incremental cost outcome was most sensitive to: (7) inclusion of non-persistence in the model, (2)
intended duration of denosumab, (3) patient persistence with denosumab, and (4) the assumed duration
of residual benefit (i.e., the offset period) for denosumab (Figure 111 and Figure 112). Under three of
these scenarios, IV ibandronate was dominant (due to negative incremental QALYs). The fourth
scenario (increased intended therapy duration for denosumab) increased both the incremental QALYs

and incremental costs, resulting in an ICER of CHF136,026 (Table 136).
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Figure 112 Tornado diagram for the denosumab versus IV ibandronate comparison,

incremental costs

Intended duration denosumab: 10 years ]
Offset denosumab (equal to treatment duration -> none) ]
Persistence denosumab (reduced -> increased) I
Full persistence for all treatments ]
RRs (equal for nonvertebral fracture) |
RRs (equal for all fracture types) |
Age (60 -> 80 years) ]
Alternate source persistence data I
Baseline fracture risk (moderate -> very high) [ [ ]
Cost of denosumab administration (reduced) |
Discount rate (6% p.a.-> 0% p.a.) i
Inteded duration therapy IV IBN: 3 years |
RRs (equal for vertebral fracture) ]
Exclude risk of nursing home admission |
Alternate source of fracture event costs | |
Time horizon: 10 years 1
Exclude death due to vertebral fracture 1
No offset any treatment |
Exclude death due to hip fractures |
0 500 1,000 1,500 2,000 2,500 3,000

Incremental cost (CHF)

Abbreviations:
CHF: Swiss franc; IBN: ibandronate; IV: intravenous; p.a.: per annum; RR: risk ratio.

Excluding scenarios under which dominancy was observed, the ICER was most sensitive to the source
of persistence data, patients’ baseline risk of fracture, and the age at which patients begin antiresorptive
therapy (Figure 113). Scenario analyses on all three variables pushed the ICER to at or above CHF1.5
million (Figure 113 and Table 136). The ICER fell below the hypothetical WTP threshold of

CHF100,000 on one occasion, when the effectiveness of each treatment in reducing the risk of

nonvertebral fracture was assumed equivalent (ICER of CHF95,381; Figure 113 and Table 136).

Figure 113 Tornado diagram for the denosumab versus IV ibandronate comparison, ICER

Alternate source persistence data |
Baseline fracture risk (very high -> moderate) N
Age (80 years) I

RRs (equal for nonvertebral fracture)
Intended duration therapy denosumab: 10 years

Exclude death due to verterbral fracture

|

]

Inteded duration therapy IV IBN- 3 years ]
1

/1

No offset any treatment

RRs (equal for all fracture types)

Discount rate (0% p.a. -> 6% p.a)

Exclude death due to hip fractures

Cost of denosumab administration (reduced)
Time horizon: 10 years

Exclude risk of nursing home admission

Alternate source of fracture event costs

0 500,000 1,000,000 1,500,000 2,000,000
ICER (CHF per QALY)
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analyses on both age and baseline fracture risk, the ICER for denosumab versus bazedoxifene never

increased above the hypothetical WTP threshold (see Table 133 to Table 135, Section 23.1).
Figure 117 Tornado diagram for the denosumab versus bazedoxifene comparison; ICER

Age (60 years)

RRs (equal for vertebral fracture)

RRs (equal for all fracture types)

Offset denosumab (equal to treatment duration-> none)
Time horizon: 10 years

Full persistence for all treatments

No offset any treatment

Intended duration therapy denosumab: 10 years
Exclude risk of nursing home admission
Persistence denosumab (reduced -> increased)
Discount rate (0% p.a. -> 6% p.a.)

Offset bazedoxifene equal to treatment duration
Alternate source of fracture event costs

Cost of denosumab administration (reduced)

Alternate source persistence data

Exclude death due to vertebral fractures
Exclude death due to hip fractures
RRs (equal for nonvertebral fracture)

0 20,000 40,000 60,000 80,000 100,000

ICER (CHF per QALY)

Abbreviations:

CHF: Swiss franc; ICER: incremental cost-effectiveness ratio; p.a.: per annum; QALY: quality-adjusted life year; RR: risk
ratio.

Notes:

The orange bars highlight scenarios in which the ICER remained below a hypothetical willingness-to-pay threshold of
CHF100,000.

23.3.6 Denosumab versus no treatment

Sensitivity analyses of the pairwise comparison between denosumab and no treatment showed
denosumab to be dominant over no treatment in women with very high baseline fracture risk (Table
136). This dominance was driven by a reduction in the incremental cost to below zero (costs of

CHF53,347 and CHF53,680 for denosumab and no treatment; Table 136).

Excluding the scenario under which dominancy was observed, the ICER was shown to be most
sensitive to (in descending order) the age at which patients start therapy, the inclusion of nursing home
admissions after hip fracture within the model structure, and the assumed duration of residual benefit

(i.e., the offset period) for denosumab (Figure 118).

The base case ICER for the pairwise comparison between denosumab and no treatment was below
the hypothetical WTP threshold of CHF100,000, at CHF 15,927 (Table 21, Section 8.4.1). The ICER
never increased to a value above the hypothetical WTP threshold across the deterministic sensitivity

analyses conducted (Figure 118). However, in scenario analyses on both age and baseline fracture
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risk, ICERs of CHF102,189 and CHF122,815 were observed for denosumab versus no treatment in
women age 60 or 80 years, respectively, at moderate fracture risk (see Table 133 and Table 135,

Section 23.1).

Figure 118 Tornado diagram for the denosumab versus no treatment comparison; ICER

Age (B0 years)

Exclude risk of nursing home admission

Offset denosumab (equal to treatment duration -> none)
Time horizon: 10 years

Discount rate (0% p.a ->6% p.a)

Full persistence for all treatments

Intended duration denosumab: 10 years
Persistence denosumab (reduced -> increased)
Cost of denosumab administration (reduced)
Alternate source of fracture event costs
Exclude death due to hip fractures

Exclude death due to vertebral fractures

0 20,000 40,000 60,000 80,000 100,000

ICER (CHF per QALY)

Abbreviations:

CHF: Swiss franc; ICER: incremental cost-effectiveness ratio; p.a.: per annum; QALY: quality-adjusted life year.
Notes:

The orange bars highlight scenarios in which the ICER remained below a hypothetical willingness-to-pay threshold of
CHF100,000.
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