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A range of univariate sensitivity analyses have been explored 

Sensitivity 
analyses Description Abbreviated

SA01 Base case Base case

SA02 Amgen STARs costing Amgen STARs

SA03 Amgen NMA results Amgen NMA

SA04 Amgen STARs costings and NMA results Amgen STARs+NMA

SA05 No HRQoL step change for naive to experienced No naive util step

SA06 SCC permanent utility effect of the average P1–P5 decrement SCC ongoing mean

SA07 SCC permanent utility effect of the maximum P1–P5 decrement SCC ongoing max.

SA08 No general mortality No gen. mortality

SA09 5-year horizon 5-year horizon

SA10 2-year horizon 2-year horizon

SA11 vdHOUT utility multipliers vd Hout utility

SA12 QoL impact SAEs ONJ and renal cohort average survival, not the measured trial 
duration

SAE P1+

SA13 Excluding SAEs No SAE 

SA14 No general discontinuations No gen. discs.

SA15 No discontinuations No discs.

SA16 AG TTF functional form from NAIVE for breast and prostate TTF form AG naive

SA17 AG TTF functional form all patients for breast, prostate and OSTL TTF form AG all 
patients

These are presented for the four cancer groupings: breast, prostate and OST including lung (OSTL). 
They are also presented for the three patient groups of all, naive and experienced, coupled with the split 
between applying the pooled HRs and RRs and the SRE-specific HRs and RRs for breast prostate and OSTL. 
The summaries that follow all show the net impact of denosumab on total amounts. The costs reported 
are the total costs including SRE costs and SAE costs; for example, the cost associated with BSC excluding 
PAS is the additional cost of using denosumab compared with BSC. These sensitivity analyses are presented 
only for the analyses that apply the pooled HRs and RRs. The parallel sensitivity analyses that present them 
for the analyses that apply the SRE experience subgroup-specific HRs and RRs are available on demand 
from the AG.

The probabilistic analyses were run over 2000 iterations. As a cross-check the ALL PATIENT probabilistic 
modelling was re-run with 10,000 iterations, with results being near identical to those of the run with 
2000 iterations.
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Probabilistic modelling

Breast cancer: all patients

QALY £ total ∆ QALY ∆ Cost ICER

BSC 1.822 CiC information has been removed 0.028 £4269 £154,944

Zoledronic acid 1.842 CiC information has been removed 0.007 –£243 Dominant

Denosumab 1.849 CiC information has been removed – – –

Disodium 
pamidronate 

1.840 CiC information has been removed 0.010 –£3246 Dominant

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid Disodium pamidronate 

£0 92% 8% 0%

£20,000 98% 2% 0%

£30,000 100% 0% 0%

£40,000 100% 0% 0%

£100,000 100% 0% 0%

WTP/QALY Denosumab Zoledronic acid
Disodium 
pamidronate BSC

£0 0% 0% 0% 100%

£20,000 0% 0% 0% 100%

£30,000 0% 0% 0% 100%

£40,000 0% 0% 0% 100%

£100,000 13% 0% 0% 87%
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FIGURE 16 Breast cancer: all patients. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) CEACs 
including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 16 Breast cancer: all patients. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) CEACs 
including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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Prostate cancer: all patients

QALY £ total ∆ QALY ∆ Cost ICER

BSC 1.065 CiC information has been removed 0.035 £2764 £78,756

Zoledronic acid 1.091 CiC information has been removed 0.009 –£123 Dominant

Denosumab 1.100 CiC information has been removed – – –

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid

£0 88% 12%

£20,000 99% 1%

£30,000 100% 0%

£40,000 100% 0%

£100,000 100% 0%

WTP/QALY Denosumab Zoledronic acid BSC

£0 0% 0% 100%

£20,000 0% 0% 100%

£30,000 0% 0% 100%

£40,000 2% 0% 98%

£100,000 73% 0% 27%
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FIGURE 17 Prostate cancer: all patients. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) CEACs 
including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 17 Prostate cancer: all patients. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) CEACs 
including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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Other solid tumours plus non-small cell lung cancer: all patients

QALY £ total ∆ QALY ∆ Cost ICER

BSC 0.701 CiC information has been removed 0.017 £1771 £102,102

Zoledronic acid 0.713 CiC information has been removed 0.006 £56 £9391

Denosumab 0.719 CiC information has been removed – – –

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid

£0 26% 75%

£20,000 75% 25%

£30,000 88% 12%

£40,000 93% 7%

£100,000 99% 1%

WTP/QALY Denosumab Zoledronic acid BSC

£0 0% 0% 100%

£20,000 0% 0% 100%

£30,000 0% 0% 100%

£40,000 1% 0% 99%

£100,000 44% 0% 56%
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FIGURE 18 Other solid tumour plus NSCLC: all patients. (a) Cost-effectiveness acceptability curves (CEACs) excluding 
BSC; (b) CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 18 Other solid tumour plus NSCLC: all patients. (a) Cost-effectiveness acceptability curves (CEACs excluding 
BSC; (b) CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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Non-small cell lung cancer: all patients

QALY £ total ∆ QALY ∆ Cost ICER

BSC 0.439 CiC information has been removed 0.012 £1582 £132,177

Zoledronic acid 0.446 CiC information has been removed 0.005 £32 £6967

Denosumab 0.451 CiC information has been removed – – –

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid

£0 35% 65%

£20,000 69% 31%

£30,000 77% 23%

£40,000 82% 18%

£100,000 91% 9%

WTP/QALY Denosumab Zoledronic acid BSC

£0 0% 0% 100%

£20,000 0% 0% 100%

£30,000 0% 0% 100%

£40,000 1% 0% 99%

£100,000 27% 1% 73%
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FIGURE 19 Non-small cell lung cancer: all patients. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; 
(b) CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 19 Non-small cell lung cancer: all patients. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; 
(b) CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)

(d)

0

10

20

30

40

50

60

70

80

90

100

Pr
o

b
ab

ili
ty

 c
o

st
-e

ff
ec

ti
ve

 (
%

)
0 10 20 30 40 50

Willingness to pay per QALY (£000)
60 70 80 90 100

Frontier

Breast cancer: skeletal-related event naive

QALY £ total ∆ QALY ∆ Cost ICER

BSC 1.848 CiC information has been removed 0.035 £4340 £124,461

Zoledronic acid 1.875 CiC information has been removed 0.008 –£204 Dominant

Denosumab 1.883 CiC information has been removed – – –

Disodium 
pamidronate

1.873 CiC information has been removed 0.009 -£3109 Dominant

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid Disodium pamidronate

£0 88% 12% 0%

£20,000 98% 2% 0%

£30,000 99% 1% 0%

£40,000 99% 1% 0%

£100,000 100% 0% 0%

WTP/QALY Denosumab Zoledronic acid
Disodium 
pamidronate BSC

£0 0% 0% 0% 100%

£20,000 0% 0% 0% 100%

£30,000 0% 0% 0% 100%

£40,000 1% 0% 0% 99%

£100,000 26% 0% 0% 74%
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FIGURE 20 Breast cancer: SRE naive. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) CEACs 
including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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Prostate cancer: skeletal-related event naive

QALY £ total ∆ QALY ∆ Cost ICER

BSC 1.088 CiC information has been removed 0.039 £2786 £71,920

Zoledronic acid 1.116 CiC information has been removed 0.011 –£121 Dominant

Denosumab 1.126 CiC information has been removed – – –

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid

£0 86% 14%

£20,000 99% 1%

£30,000 99% 1%

£40,000 99% 1%

£100,000 100% 0%

WTP/QALY Denosumab Zoledronic acid BSC

£0 0% 0% 100%

£20,000 0% 0% 100%

£30,000 0% 0% 100%

£40,000 3% 0% 97%

£100,000 81% 0% 19%

FIGURE 20 Breast cancer: SRE naive. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) CEACs 
including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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FIGURE 21 Prostate cancer: SRE naive. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) CEACs 
including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 21 Prostate cancer: SRE naive. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) CEACs 
including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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Other solid tumours plus non-small cell lung cancer: skeletal-related event naive

QALY £ total ∆ QALY ∆ Cost ICER

BSC 0.715 CiC information has been removed 0.024 £1702 £71,883

Zoledronic acid 0.731 CiC information has been removed 0.008 £45 £5848

Denosumab 0.739 CiC information has been removed – – –

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid

£0 31% 69%

£20,000 84% 16%

£30,000 93% 7%

£40,000 96% 4%

£100,000 99% 1%

WTP/QALY Denosumab Zoledronic acid BSC

£0 0% 0% 100%

£20,000 0% 0% 100%

£30,000 1% 0% 99%

£40,000 6% 0% 94%

£100,000 76% 0% 24%



© Queen’s Printer and Controller of HMSO 2013. This work was produced by Ford et al. under the terms of a commissioning contract issued by the Secretary of State for Health. 
This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals provided 
that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be addressed 
to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science Park, 
Southampton SO16 7NS, UK.

DOI: 10.3310/hta17290 HEALTH TECHNOLOGY ASSESSMENT 2013 VOL. 17 NO. 29

363

FIGURE 22 Other solid tumour plus NSCLC: SRE naive. (a) Cost-effectiveness acceptability curves (CEACs) excluding 
BSC; (b) CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 22 Other solid tumour plus NSCLC: SRE naive. (a) Cost-effectiveness acceptability curves (CEACs) excluding 
BSC; (b) CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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QALY £ total ∆ QALY ∆ Cost ICER

BSC 0.453 CiC information has been removed 0.014 £1578 £109,934

Zoledronic acid 0.461 CiC information has been removed 0.006 £16 £2620

Denosumab 0.467 CiC information has been removed – – –

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid
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£20,000 75% 25%

£30,000 80% 20%

£40,000 83% 17%

£100,000 90% 10%
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FIGURE 23 Non-small cell lung cancer: SRE naive. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) 
CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 23 Non-small cell lung cancer: SRE naive. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) 
CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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QALY £ total ∆ QALY ∆ Cost ICER

BSC 1.778 CiC information has been removed 0.017 £4146 £241,181

Zoledronic acid 1.790 CiC information has been removed 0.005 –£298 Dominant

Denosumab 1.795 CiC information has been removed – – –
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pamidronate

1.785 CiC information has been removed 0.010 –£3470 Dominant

CiC, commercial-in-confidence.
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FIGURE 24 Breast cancer: SRE experienced. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) 
CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 24 Breast cancer: SRE experienced. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) 
CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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QALY £ total ∆ QALY ∆ Cost ICER

BSC 0.996 CiC information has been removed 0.027 £2695 £101,216

Zoledronic acid 1.017 CiC information has been removed 0.006 –£132 Dominant

Denosumab 1.023 CiC information has been removed – – –

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid
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FIGURE 25 Prostate cancer: SRE experienced. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) 
CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 25 Prostate cancer: SRE experienced. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) 
CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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BSC 0.689 CiC information has been removed 0.011 £1825 £159,757

Zoledronic acid 0.696 CiC information has been removed 0.004 £63 £14,373

Denosumab 0.700 CiC information has been removed – – –

CiC, commercial-in-confidence.

WTP/QALY Denosumab Zoledronic acid

£0 26% 74%

£20,000 59% 41%

£30,000 71% 29%
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FIGURE 26 Other solid tumour: SRE experienced. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) 
CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 26 Other solid tumour: SRE experienced. (a) Cost-effectiveness acceptability curves (CEACs) excluding BSC; (b) 
CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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BSC 0.425 CiC information has been removed 0.010 £1572 £157,231

Zoledronic acid 0.432 CiC information has been removed 0.003 £41 £12,415

Denosumab 0.435 CiC information has been removed – – –

CiC, commercial-in-confidence.
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FIGURE 27 Non-small cell lung cancer: SRE experienced. (a) Cost-effectiveness acceptability curves (CEACs) excluding 
BSC; (b) CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. 
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FIGURE 27 Non-small cell lung cancer: SRE experienced. (a) Cost-effectiveness acceptability curves (CEACs) excluding 
BSC; (b) CEACs including BSC; (c) CEAF excluding BSC; and (d) CEAF including BSC. (continued)
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