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7.05	GALCANEZUMAB,
Injection 120 mg in 1 mL pre-filled pen,
Emgality®,
Eli Lilly Australia Pty Ltd.
[bookmark: _Toc93419731][bookmark: _Toc93484665]Purpose of submission
The standard re-entry submission requested an amendment to the current galcanezumab chronic migraine listing to include patients with high frequency episodic migraine (defined as 8 to <15 migraine headache days per month with <15 headache days) who have an inadequate response, intolerance, or a contraindication to at least three prophylactic migraine medications.
The listing was requested on the basis of a cost-utility analysis versus placebo/best supportive care. The key components of the clinical issue addressed in the resubmission are presented in the table below.
Table 1: Key components of the clinical issue addressed in the resubmission
	Component
	Description

	Population
	Adult patients with high frequency episodic migraine, defined as 8 to <15 migraine headache days per month with <15 headache days per month, who have an inadequate response, intolerance or a contraindication to at least three prior prophylactic migraine medications.

	Intervention
	Galcanezumab 120 mg injected subcutaneously once monthly, with a 240 mg loading dose as the initial dose.

	Comparator
	Best supportive care 

	Outcomes
	Reduction in number of migraine headache days, proportion of patients achieving 50% reduction in monthly migraine headache days, monthly headache days, quality of life.

	Clinical claim
	In patients with treatment-resistant high frequency episodic migraine, galcanezumab is superior to best supportive care in terms of efficacy and similar in terms of safety.


Source: Table 1.2.1, p29 of the resubmission.
Underlined text indicates key changes from the November 2020 submission.
[bookmark: _Toc93419732][bookmark: _Toc93484666]Background
[bookmark: _Toc22897638][bookmark: _Toc93419733][bookmark: _Toc93484667]Registration status
[bookmark: _Toc22897639]Galcanezumab was registered by the TGA on 29 May 2019 for the prophylaxis of migraine in adults. 
[bookmark: _Toc93419734][bookmark: _Toc93484668]Previous PBAC consideration
The matters of concern from the November 2020 PBAC meeting are summarised in the table below.
Table 2: Summary of key matters of concern
	Component
	Matter of concern
	How the resubmission addresses it

	Proposed restriction
	The PBAC considered episodic and chronic migraine are on a continuum, and patients may cycle between the two, rather than discrete clinical entities for the purpose of PBS listing. The PBAC considered a single listing for treatment-resistant migraine would be a more reasonable approach (para 7.3, galcanezumab PSD, November 2020 PBAC meeting).
	The resubmission proposed a single migraine listing that included patients with treatment-resistant chronic and episodic migraine.

	Requested price
	The PBAC noted the price requested for episodic migraine was higher than the price recommended by the PBAC for chronic migraine in July 2019 and considered this was not adequately justified in the submission, noting that the magnitude of benefit provided by galcanezumab is likely to be less for episodic migraine than for chronic migraine (para 7.7, galcanezumab PSD, November 2020 PBAC meeting).
	The proposed effective ex-manufacturer price ($||||) was lower than the effective ex-manufacturer price proposed in the November 2020 episodic migraine submission ($||||) but remained higher than the effective price of galcanezumab under the chronic migraine PBS listing ($||||).

	Clinical evidence
	The PBAC previously noted that treatment with galcanezumab resulted in a clinically significant reduction in the number of migraine headache days compared to placebo, with a reduction of 2 to 6 migraine headache days, depending on the patient population, from a baseline of approximately 20 (para 7.3, galcanezumab PSD, July 2019 PBAC meeting). The PBAC previously considered that treatment with galcanezumab resulted in a modest reduction in the number of migraine headache days compared to placebo (para 7.5, galcanezumab PSD, November 2020 PBAC meeting). The PBAC noted the average number of migraine headache days per month at baseline in the subgroup of patients with treatment-resistant episodic migraine was 10 and considered the magnitude of benefit observed in the CONQUER trial (i.e., reduction in migraine headache days per months of ~3) may not be achieved in the PBS population who are required to have 4 or more migraine headache days per month (para 7.6, galcanezumab PSD, November 2020 PBAC meeting).
	The resubmission was based on the results for the subgroup of patients with ‘high frequency’ episodic migraine, defined in the resubmission as 8 to 14 monthly migraine days.


	Economic model
	The ESC considered application of higher utilities to the galcanezumab ‘on-treatment’ health state was not adequately justified, and the model was sensitive to the use of these utilities (para 6.51, galcanezumab PSD, November 2020 PBAC meeting).
	The resubmission included additional evidence from a correlation analysis to support the inclusion of the ‘on treatment’ health state utilities.

	
	The ESC considered that the maintenance of the galcanezumab treatment response over the 5-year model time horizon was a highly optimistic assumption (para 6.60, galcanezumab PSD, November 2020 PBAC meeting).
	The resubmission presented a summary of available long-term effectiveness studies for galcanezumab and other CGRP inhibitors to support the maintenance of the galcanezumab treatment response.

	
	The ESC was of the view that the model presented in the submission had significant issues, incorporating numerous optimistic data assumptions and structural assumptions that mean it is unlikely to be reliable for decision making (para 6.60, galcanezumab PSD, November 2020 PBAC meeting).
	The structure of the economic model was unchanged from the November 2020 submission. Model inputs were updated to reflect the characteristics and results for the CONQUER trial high frequency episodic migraine with ≥3 prior treatment failures subgroup.

	
	The PBAC noted the significant issues associated with the economic model (para 6.60) but considered galcanezumab is not cost-effective for episodic migraine at the price requested in the submission (para 7.7, galcanezumab PSD, November 2020 PBAC meeting).
	The proposed effective AEMP was reduced from $|||| to $||||. The resubmission proposed a RSA with combined caps for chronic migraine and high frequency episodic migraine.

	Financial estimates
	The PBAC noted the estimated cost of listing galcanezumab on the PBS for episodic migraine was high and uncertain. The PBAC considered the estimate that 2.3% of patients with migraine would be eligible for treatment with galcanezumab if it was listed for episodic migraine was poorly supported and highly uncertain (para 7.8, galcanezumab PSD, November 2020 PBAC meeting).The PBAC advised any resubmission for episodic migraine should provide revised financial estimates, accounting for patients that may already have been attributed to the chronic migraine population (para 7.9, galcanezumab PSD, November 2020 PBAC meeting).
	The resubmission provided updated financial estimates. The assumed migraine prevalence was increased 14.5% to 22.8%. Other epidemiological inputs were updated based on the results of a clinician survey commissioned by the sponsor. The galcanezumab uptake rates were updated, with lower uptake assumed in Year 1, and higher uptake assumed for Years 2 to 6.


Source: Galcanezumab, Public Summary Document, November 2020 PBAC meeting.
Abbreviations: AEMP, approved ex-manufacturer price; PSD, public summary document; RSA, risk-sharing arrangement
Galcanezumab is currently listed on the PBS for treatment-resistant chronic migraine (patients experiencing an average of 15 or more headache days per month, with at least 8 days of migraine). 
[bookmark: _Toc93419735][bookmark: _Toc93484669]Requested listing
Suggestions and additions proposed by the Secretariat are added in italics and suggested deletions are crossed out with strikethrough.
	Name, restriction, manner of administration, form
	Maximum quantity (packs)
	Maximum quantity (units)
	No. of repeats
	Dispensed price for maximum quantity
	Proprietary name and manufacturer

	Initial
	
	
	
	
	

	GALCANEZUMAB
120 mg / 1 mL solution for injection, pre-filled pen
	2
	2
	1
	$1110.96 (published)
$　|　 (effective)
	Emgality®,
Eli Lilly
Australia Pty Ltd

	Continuing
	
	
	
	
	

	GALCANEZUMAB
120 mg / 1 mL solution for injection, pre-filled pen
	1
	1
	5
	$569.96 (published)
$|||| (effective)
	Emgality®,
Eli Lilly
Australia Pty Ltd



	Category / Program:
	GENERAL – General Schedule (Code GE)

	Prescriber type:
	Medical Practitioners

	Condition:
	Treatment-resistant migraine

	Restriction:
	Streamlined

	Treatment phase:
	Initial

	Treatment criteria:
	Must be treated by a neurologist.
AND
Patient must not be undergoing concurrent treatment with the following PBS benefits: (i) botulinum toxin type A listed for this PBS indication, (ii) another drug in the same pharmacological class as this drug listed for this PBS indication

	Clinical criteria:
	Patient must have experienced at least 8 days of migraine per month, over a period of at least 6 months, prior to commencement of treatment with this medicine for this condition,
AND
Patient must have experienced an inadequate response, intolerance or a contraindication to at least three prophylactic migraine medications prior to commencement of treatment with this medicine for this condition,
AND
Patient must be appropriately managed for medication overuse headache, prior to initiation of treatment with this medicine for this condition
AND
Patient must not have previously received PBS-subsidised treatment with this drug for this condition

	Population criteria:
	Patient must be aged 18 years or older.

	Prescriber Instructions:
	Prophylactic migraine medications are propranolol, amitriptyline, pizotifen, candesartan, verapamil, nortriptyline, sodium valproate or topiramate.
Patient must have a baseline measurement of the number of migraine days per month documented in their medical records.

	Treatment phase:
	Continuing

	Treatment criteria:
	Must be treated by a specialist neurologist or in consultation with a specialist neurologist.
AND
Patient must not be undergoing concurrent treatment with the following PBS benefits: (i) botulinum toxin type A listed for this PBS indication, (ii) another drug in the same pharmacological class as this drug listed for this PBS indication

	Clinical criteria:
	Patient must have previously received PBS-subsidised treatment with this drug for this condition
AND
Patient must have achieved and maintained a 50% or greater reduction from baseline in the number of migraine headache days per month
AND
Patient must continue to be appropriately managed for medication overuse headache

	Treatment phase:
	Grandfathered

	Treatment criteria:
	Must be treated by a specialist neurologist or in consultation with a specialist neurologist.

	Clinical criteria:
	Patient must have previously received non-PBS-subsidised treatment with this drug for this condition prior to [listing date]
AND
Patient must have experienced at least 8 days of migraine per month, over a period of at least 6 months, prior to commencement of treatment with this drug for this condition
AND
Patient must have experienced an inadequate response, intolerance or a contraindication to at least three prophylactic migraine medications prior to commencement of treatment with this drug for this condition
AND
Patient must have achieved and maintained a 50% or greater reduction from baseline in the number of migraine days per month
AND
Patient must continue to be appropriately managed for medication overuse headache


Source: Table 1.5.1, pp36-37; Table 1.5.2, p38; Table 1.5.3, p39; Table 1.5.4, p39 of the resubmission.
The resubmission requested a special pricing arrangement (SPA). 
The proposed effective ex-manufacturer price ($|||  |||) was lower than the effective ex-manufacturer price proposed in the November 2020 episodic migraine submission ($|  |), but higher than the effective price of galcanezumab under the chronic migraine PBS listing ($|  |). The PBAC previously noted the price requested for episodic migraine was higher than the price recommended by the PBAC for chronic migraine in July 2019 and considered this was not adequately justified in the submission, noting that the magnitude of benefit provided by galcanezumab is likely to be less for episodic migraine than for chronic migraine (para 7.7, galcanezumab Public Summary Document [PSD], November 2020 PBAC meeting). 
The proposed restriction includes patients with treatment-resistant chronic and high frequency episodic migraine and would replace the current treatment-resistant chronic migraine listing.
[bookmark: _Ref98252579]The PBAC considered it would be appropriate to specify ‘migraine headache days’ (rather than ‘migraine days’) in order to align with the definitions used in the CONQUER trial. 
[bookmark: _Ref98252585]The PBAC considered it would be appropriate to amend the treatment criteria in the continuing restriction “Must be treated by a specialist neurologist or in consultation with a specialist neurologist” to “Must be treated by a neurologist or in consultation with a neurologist” to be consistent with the terminology used in the initial restriction criteria. 
Consistent with the current chronic migraine PBS listing, the proposed continuing treatment restriction specifies that patients must have achieved and maintained a 50% or greater reduction from baseline in the number of migraine headache days per month. 
The resubmission proposed an Authority Required (Streamlined) general schedule listing of galcanezumab for the grandfathered treatment of patients receiving galcanezumab under the sponsor’s special access program. The resubmission estimated that < 500 patients would be eligible for grandfathered treatment based on the proposed PBS listing criteria. The PBAC noted a separate restriction to allow transition to PBS-subsidised treatment would not be required with the proposed wording above. 
[bookmark: _Hlk76375324]For more detail on PBAC’s view, see section 7 PBAC outcome.
[bookmark: _Toc93419736][bookmark: _Toc93484670]Population and disease
Migraine is a disabling primary headache disorder characterised by recurrent headaches of moderate to severe intensity, which tend to be aggravated by routine physical activity, and are often associated with nausea, photophobia and phonophobia. Approximately 90% of migraine patients have moderate or severe pain and have a reduced ability to function during the headache attacks, with one-third requiring bed rest during their attacks (Lipton et al., 2007). Migraine episodes can also significantly impair functional ability at work or school, at home, and in social situations (American Headache Society Consensus Statement, 2018). 
The resubmission positioned galcanezumab as an alternative to best supportive care for use in patients with treatment-resistant high-frequency episodic migraine, defined in the resubmission as patients with 8 to 14 migraine headache days per month with <15 monthly headache days, who have an inadequate response, intolerance or contraindication to at least three prophylactic migraine medications. The November 2020 submission targeted a broader population of patients with episodic migraine, based on 4 to 14 monthly migraine days. 
Galcanezumab is administered by subcutaneous injection using a pre-filled pen device which is suitable for patient self-administration. Following an initial loading dose of 240 mg, the recommended dose of galcanezumab is 120 mg once a month.
[bookmark: _Toc93419737][bookmark: _Toc93484671]Comparator
The resubmission nominated best supportive care as the main comparator. The PBAC previously considered that best supportive care was an appropriate comparator for patients with episodic migraine who have failed at least three prophylactic migraine medications (para 7.4, galcanezumab PSD, November 2020 PBAC meeting). 
1 [bookmark: _Toc93419738][bookmark: _Toc93484672][bookmark: _Toc22897640]Consideration of the evidence
[bookmark: _Toc93419739][bookmark: _Toc93484673]Sponsor hearing
1.1 There was no hearing for this item.
Consumer comments
1.2 The PBAC noted and welcomed the input from individuals (30) and organisations (2) via the Consumer Comments facility on the PBS website. The comments described the benefit of treatment with galcanezumab including reduction in number and severity of migraines, reduced use of acute medications, improvement in quality of life and the ability to self-administer. The comments included a number of requests for GP prescribing to improve access, noting the challenges with securing appointments with neurologists.
1.3 The PBAC noted the advice received from Migraine & Headache Australia that the disease burden for patients with high frequency episodic migraine is very similar to that of patients with chronic migraine. The advice noted the devastating impacts on quality of life, ability to work and livelihood for people living with migraine and the significant benefits of treatment with the CGRP antibodies.
1.4 The PBAC noted the support from Migraine Australia for a single PBS listing for treatment resistant migraine, rather than separate listings for high frequency episodic and chronic migraine.
Clinical trial
The resubmission was based on one head-to-head randomised trial (CONQUER), which compared galcanezumab 120 mg once monthly or placebo, in patients with chronic or episodic migraine, who had previously failed 2 to 4 preventive migraine treatments. The CONQUER trial was previously considered by the PBAC as part of the July 2019 and November 2020 galcanezumab submissions.
Details of the trial presented in the resubmission are provided in the table below. 
Table 3: Trials and associated reports presented in the resubmission
	Trial ID
	Protocol title/ Publication title
	Publication citation

	CONQUER
(NCT03559257)
	A randomized, double-blind, placebo-controlled study of galcanezumab in adults with treatment-resistant migraine – the CONQUER study. Final results from the double-blind treatment phase and interim results from the open-label treatment phase.
	Clinical study report, September 2019.

	
	A randomized, double-blind, placebo-controlled study of galcanezumab in adults with treatment-resistant migraine – the CONQUER study. Final results from the open-label treatment phase.
	Clinical study report addendum, December 2019.

	
	Mulleners W, Kim B, Lainez, MJ, Lanteri-Minet M et al. A phase 3 placebo-controlled study of galcanezumab in patients with treatment-resistant migraine: Results from the 3-month double-blind treatment phase of the CONQUER study.
	Journal of the Neurological Sciences 2019; 405 (Supplement):128.

	
	Maizels, M, Buse D, Jedynak JP, Hand A et al. Assessment of anxiety and depression in a randomized, double-blind, placebo-controlled study of galcanezumab in adults with treatment-resistant migraine: Results from the CONQUER study.
	Journal of the Neurological Sciences 2019; 405 (Supplement):129-130.

	
	Ailani, J, Kuruppu D, Rettiganti M, Oakes T et al. Does wearing off of efficacy occur in galcanezumab-treated patients at the end of the monthly treatment cycle: A post-hoc analysis of four phase 3 randomized trials. 
	Headache 2021; 61 (SUPPL 1):153-154.

	
	Okonkwo R, Tockhorn-Heidenreich A, Stroud C, Paget MA et al. Efficacy of galcanezumab in patients with migraine and history of failure to 3-4 preventive medication categories: subgroup results from CONQUER study. 
	Journal of Headache and Pain 2021; 22(1).

	
	Schwedt TJ, Kuruppu DK, Dong Y, Standley K et al. Early onset of effect following galcanezumab treatment in patients with previous preventative medication failures. 
	Journal of Headache and Pain 2021; 22(1):15.

	
	Reuter U, Lucas C, Dolezil D, Hand AL et al. Galcanezumab in patients with multiple previous migraine preventive medication category failures: results from the open-label period of the CONQUER trial.
	Adv Ther. 2021; 38(11):5465-5483.


Source: Table 2.3.1, pp47-49 of the resubmission.
The key features of the CONQUER randomised trial and CONQUER trial subgroup forming the basis of the resubmission are presented in the table below. 
Table 4: Key features of the included evidence
	Trial
	N
	Design/ duration
	Risk of bias
	Patient population
	Outcome
	Use in modelled evaluation

	Galcanezumab versus placebo

	CONQUER
	462
	Randomised, double blinded, multi centre, 
(12 weeks with 12-week open-label extension)
	Low
	· ≥4 migraine headache days per month
· 2 to 4 prior treatment failures 
	Change from baseline in monthly migraine headache days
	≥50% responder for change in migraine days; change from baseline in monthly migraine headache days

	CONQUER (high frequency episodic migraine subgroup
	80
	
	High
	- 8 to 14 monthly migraine headache days per month
- 3 to 4 prior treatment failures
	
	


Source: Table 1, pp1-2 of Attachment 3.1 of the resubmission; Table 2.5.3, p55; Table 2.5.5, pp57-59 of the resubmission.
Chronic migraine was defined in the CONQUER trial as having at least 8 migraine headache days and at least 15 headache days per 30-day period in the baseline period. Migraine headache days counted towards headache days. Episodic migraine was defined as having fewer than 15 headache days per 30-day period in the baseline period. 
The CONQUER trial included a four-week baseline period, which required patients to comply with a headache diary. It is unclear how the efficacy results from these trials would apply to those who did not comply with a headache diary. For example, if the non-compliers were different from the compliers who initiated the randomised phase and these differences affect the treatment effect estimates, then the trial results cannot be generalised. 
Patients in the trial were permitted to use acute medicines for the treatment of migraines, however, they were not permitted to use them in a prophylactic manner. Patients were not permitted to use any other prophylactic medications during the trial. This may not reflect the management of patients in the PBS population.
A list of the CONQUER trial subgroups included in the resubmission is presented in the table below.
Table 5: CONQUER trial subgroups included in the resubmission
	CONQUER trial population
	Number of prior treatments
	Included migraine subtypes

	ITT population
	2 to 4
	Chronic + episodic

	Episodic migraine subgroup
	2 to 4
	Episodic

	Episodic migraine subgroup with ≥3 prior treatments
	3 to 4
	Episodic

	High frequency episodic migraine subgroup
	2 to 4
	Episodic

	High frequency episodic migraine subgroup with ≥3 prior treatments
	3 to 4
	Episodic


Source: Section 2.6, pp60-69; Section 2.7, pp69-76 of the resubmission; Attachment 3.1, pp5-7 of the resubmission.
Blue shading indicates CONQUER trial populations presented in the November 2020 galcanezumab submission 
Results for the high frequency episodic migraine subgroups presented in the resubmission were based on post hoc analyses and were at high risk of bias.
As in the November 2020 galcanezumab episodic migraine submission, data from the EVOLVE and CGAJ trials were used to inform aspects of the economic model (EVOLVE trials: the distribution of monthly migraine days and duration of waning treatment effect following galcanezumab discontinuation; CGAJ: galcanezumab treatment discontinuation rates).
[bookmark: _Toc22897641][bookmark: _Toc93419740][bookmark: _Toc93484674]Comparative effectiveness
Results for the CONQUER ITT population and the ITT episodic migraine subpopulation are presented in the table below. The results are unchanged from the November 2020 submission.
Table 6: ITT population and episodic migraine subpopulation results for CONQUER trial
	
	Galcanezumab
	Placebo
	LS mean change difference (95% CI)

	
	N
	Mean days (SE)
	N
	Mean days (SE)
	

	Change from baseline in number of monthly migraine headache days

	Double blind treatment phase (12 weeks; galcanezumab versus placebo)

	ITT population
	230
	-4.14 (0.32)
	228
	-1.02 (0.32)
	-3.12 (-3.92, -2.32)

	ITT episodic subpopulation
	137
	-2.88 (0.34)
	132
	-0.31 (0.34)
	-2.57 (-3.41, -1.72)

	
	Galcanezumab
Model estimated rate (SE)
	Placebo 
Model estimated rate (SE)
	OR (95%CI)

	Estimated proportion of ≥50%, ≥75% and 100% responders for migraine headache days

	ITT population

	≥50% responders
	37.7 (2.5)
	13.3 (1.8)
	3.94 (2.72, 5.69)

	≥75% responders
	14.5 (2.0)
	3.3 (1.1)
	5.01 (2.35, 10.68)

	100% responders
	4.9 (1.4)
	0
	NE

	Episodic migraine subpopulation

	≥50% responders
	41.8 (3.2)
	17.1 (2.5)
	3.48 (2.25, 5.38)

	≥75% responders
	18.4 (2.5)
	3.7 (1.5)
	5.88 (2.37, 14.55)

	100% responders
	7.7 (1.9)
	0
	NE

	≥30% responders
	60.7 (NR)
	32.5 (NR)
	NR


Source: Table 4, pp5-6; Table 5, p6 of Attachment 3.1 of the resubmission; Table CGAJ.11.4, p102 of the CONQUER clinical study report.
Abbreviations: CI, confidence interval; ITT, intention to treat; LS, least squares; NE, not estimable; NR, not reported; OR, odds ratio; SE, standard error.
Treatment with galcanezumab was associated with a statistically significant reduction in mean monthly migraine days and a statistically significant increase in the proportion of patients achieving a ≥50% reduction in monthly migraine days compared with placebo at 12 weeks. In the episodic migraine treatment group, the upper confidence interval for the change in monthly migraine days (-1.72 days) was less than the proposed minimum clinically important difference (MCID) of at least 2 days.
Health outcomes measured using the Migraine-Specific Quality of Life Questionnaire (MSQ), the Migraine Disability Assessment score (MIDAS), and the EQ-5D-5L in the ITT population and the episodic migraine subpopulation were provided in the submission. In the ITT population and the episodic migraine subpopulation, there was a statistically significant improvement from baseline in the MSQ total score and all domain scores in the galcanezumab treatment group compared with placebo. Similarly, there was a statistically significant reduction in perceived migraine-related disability (MIDAS total score) at Month 3 for patients in the galcanezumab treatment group compared with the placebo group. There was no statistically significant change from baseline in the EQ-5D for either treatment group.
[bookmark: _Hlk90237622]Efficacy results for the CONQUER trial subgroup of patients with high frequency episodic migraine with 2 to 4 and 3 to 4 prior treatment failures are summarised in the table below.
Table 7: Summary of results for the high frequency episodic migraine subgroups in the CONQUER trial, double blind treatment phase (12 weeks)
	
	High frequency EM subgroup 
(2 to 4 prior treatments)
	High frequency EM subgroup 
(3 to 4 prior treatments) 

	
	GAL
N=102
	PBO
N=96
	Difference
(95% CI)
	GAL
N=48
	PBO
N=32
	Difference
(95% CI)

	Change from baseline in number of monthly migraine headache days, LS mean (SE)
	-3.09 (0.40)
	-0.78 (0.40)
	-2.31
(-3.26, -1.36)
	-4.19 (0.58)
	-1.76 (0.73)
	-2.43
(-4.08, -0.79)

	Change from baseline in number of monthly headache days, LS mean (SE)
	-2.80 (0.41)
	-0.25 (0.42)
	-2.54
(-3.53, -1.56)
	-4.04 (0.59)
	-1.43 (0.75)
	-2.61
(-4.28, -0.94)

	≥50% responders, monthly migraine headache days, model estimated rate (SE)
	36.7 (3.6)
	17.5 (3.0)
	19.2 (NR)
	37.7 (5.3)
	15.0 (4.8)
	22.7 (NR)

	≥30% responders, monthly migraine headache days (SE)
	57.6 (NR)
	32.8 (NR)
	24.8 (NR)
	57.3 (NR)
	28.3 (NR)
	29.0 (NR)

	Change from baseline in MSQ Role Function-Restrictive Domain Score at Month 3, LS mean (SE)
	20.62 (2.10)
	9.47 (2.14)
	11.15
(5.93, 16.37)
	22.61 (3.06)
	14.41 (3.83)
	8.20
(-0.60, 16.99)


Source: Table 2.6.1, p61; Table 2.6.2, p62; Table 2.6.4, p63; Table 2.6.5, pp63-64; Table 2.7.3, pp72-74 of the resubmission; Section 3 economic model (‘response’ worksheet).
Abbreviations: CI, confidence interval; GAL, galcanezumab; LS, least squares; NR, not reported; |  |; PBO, placebo; SE, standard error.
Among patients with high frequency episodic migraine, treatment with galcanezumab was associated with a statistically significant reduction in monthly migraine headache days compared to placebo for patients with 2 to 4, or 3 to 4 prior treatments. The upper 95% confidence intervals for the 2 to 4 and 3 to 4 prior treatment groups were less than the proposed MCID of at least 2 days (-1.36 and -0.79), respectively. 
Treatment with galcanezumab was also associated with a statistically significant reduction compared to placebo in monthly headache days, and a numerically higher proportion of patients achieving ≥50% reduction from baseline in monthly migraine days. Treatment with galcanezumab was associated with a statistically significant improvement in the MSQ Role Function-Restrictive Domain Score for patients with 2 to 4 prior treatments. 
[bookmark: _Toc22897642][bookmark: _Toc93419741][bookmark: _Toc93484675]Comparative harms
Adverse events reported in the overall trial population of the CONQUER trial are summarised in the table below.
Table 8: Summary of key adverse events in the CONQUER trial (ITT population)
	
	Galcanezumab
n with event/N (%)
	Placebo
n with event/N (%)

	Overall summary of adverse events

	Treatment emergent adverse events, n (%)
	119/232 (51.29)
	122/230 (53.04)

	Treatment-related adverse events, n (%)
	37/232 (15.95)
	34/230 (14.78)

	Serious adverse events, n (%)
	2/232 (0.86)
	2/230 (0.87)

	Treatment-related serious adverse events, n (%)
	0
	0

	Discontinuation related to adverse events, n (%)
	1/232 (0.43)
	0

	Summary of most frequently reported treatment emergent adverse events

	Patients with ≥1 TEAE, n (%)
	119 (51.29)
	122 (53.04)

	Nasopharyngitis
	16 (6.90)
	21 (9.13)

	Influenza
	11 (4.74)
	7 (3.04)

	Injection site erythema
	8 (3.45)
	6 (2.61)

	Constipation
	5 (2.16)
	5 (2.17)

	Injection site pain
	5 (2.16)
	13 (5.65)

	Upper respiratory tract infection
	5 (2.16)
	5 (2.17)

	Back pain
	4 (1.72)
	6 (2.61)

	Nausea
	4 (1.72)
	5 (2.17)

	Sinusitis
	4 (1.72)
	5 (2.17)

	Migraine
	1 (0.43)
	5 (2.17)

	Injection site reaction
	0
	6 (2.61)

	Insomnia
	0
	5 (2.17)


Source: Table 2.6.8, p66; Table 2.6.9, p.67 of the resubmission. 
Abbreviations: TEAE, treatment-emergent adverse event.
The overall incidence of adverse events was similar between treatment arms. There was a slightly greater incidence of treatment-related adverse events, and one discontinuation due to adverse events, in the galcanezumab treatment group. 
The most common treatment-emergent adverse events (>2% of any group) were nasopharyngitis, influenza, injection site erythema, constipation, and injection site pain. Of the most common events, influenza and injection site erythema were reported more frequently in the galcanezumab group than the placebo group.
A summary of safety outcomes for the high frequency episodic migraine with 3 to 4 prior treatment failures subgroup is presented in the table below.
Table 9: Summary of adverse events in in the CONQUER high frequency episodic migraine with 3 to 4 prior treatments subgroup (double-blind treatment phase, 12 weeks)
	
	Galcanezumab
n with event/N (%)
	Placebo
n with event/N (%)

	Treatment emergent adverse events, n (%)
	27/48 (56.3)
	16/32 (50.0)

	Serious adverse events, n (%)
	2/48 (4.2)
	0/32 (0)

	Discontinuation related to adverse events, n (%)
	0/48 (0)
	0/32 (0)

	Deaths, n (%)
	0/48 (0)
	0/32 (0)


Source: Table 2.7.6, p75 of the resubmission.
The overall incidence of adverse events and serious adverse events was numerically higher in the galcanezumab arm compared to the placebo arm. 
[bookmark: _Toc22897643][bookmark: _Toc93419742][bookmark: _Toc93484676]Benefits/harms
1.5 On the basis of the direct evidence presented in the submission (12 weeks of double-blind treatment in CONQUER), for every 100 patients with chronic or episodic migraine and 2 to 4 prior treatment failures treated with galcanezumab 120 mg monthly in comparison to placebo:
· Approximately 24 more patients would have a ≥50% reduction in monthly migraine days.
· Approximately 3 patients would have injection site pain.
1.6 On the basis of the direct evidence presented in the submission (12 weeks of double-blind treatment in CONQUER), for every 100 patients with episodic migraine and 2 to 4 prior treatments treated with galcanezumab 120 mg monthly in comparison to placebo:
· Approximately 25 more patients would have a ≥50% reduction in monthly migraine days.
1.7 On the basis of the direct evidence presented in the submission (12 weeks of double-blind treatment in CONQUER), for every 100 patients with high frequency episodic migraine and 3 to 4 prior treatment failures treated with galcanezumab 120 mg monthly in comparison to placebo:
· Approximately 23 more patients would have a ≥50% reduction in monthly migraine days.
[bookmark: _Toc22897644][bookmark: _Toc93419743][bookmark: _Toc93484677]Clinical claim
The resubmission described galcanezumab as superior in terms of effectiveness, and similar in terms of safety compared with best supportive care, for the treatment of patients with high frequency episodic migraine (8 to 14 monthly migraine days) who have an inadequate response, intolerance or a contraindication to at least three prior prophylactic migraine medications.
The PBAC previously considered that the clinical claims of superior effectiveness and similar safety were supported for the broader population of patients with episodic migraine (patients with 4 to 14 monthly migraine days), but noted the benefit was modest and may not be realised in the population proposed for PBS listing. 
The ESC considered the claim in the resubmission appeared to be reasonable, but the following issues should be considered:
· Whether the results of the post hoc analyses for the CONQUER subgroup of patients with 8 to 14 monthly migraine headache days and 3 to 4 prior treatment failures are reliable, given the small sample size and differences in patient characteristics between treatment arms. The ESC considered results should be interpreted with caution given the small sample size and given that the high frequency episodic migraine subgroup was not pre-specified in the CONQUER trial.
· The magnitude of the reduction in monthly migraine days in the CONQUER trial subgroup of patients with 8 to 14 monthly migraine headache days and 3 to 4 prior treatment failures was relatively small. The upper 95% confidence interval was less than the proposed minimal clinically important difference (MCID) of at least 2 days.
· The duration of placebo-controlled trials was relatively short. There remains a lack of long-term comparative data to support the longer-term effectiveness and safety outcomes for galcanezumab.
The pre-PBAC response included clinician input that stated a reduction in monthly headache days of 2.43 was a substantial and clinically meaningful reduction. It was noted this was an average reduction and stated that some patients would have an excellent response (75% reduction), some would have a worthwhile response (50% reduction) and some patients would not respond to treatment (and cease the drug at the 3 month assessment).
The evaluation considered the applicability of the CONQUER trial results to the proposed PBS population was unclear, due to a lack of studies describing the Australian setting. The ESC agreed with the evaluation there was a lack of evidence whether disease severity, mean reductions in migraine headache days, and response rates observed in the trial will be similar in the proposed PBS population. However, the ESC considered that, overall, the CONQUER trial population was likely to be representative of Australian patients.
[bookmark: _Hlk76376200]The PBAC considered that the claim of superior comparative effectiveness and similar safety was reasonable.
[bookmark: _Toc22897645][bookmark: _Toc93419744][bookmark: _Toc93484678]Economic analysis 
The resubmission presented a stepped economic evaluation of galcanezumab compared to placebo (as a proxy for best supportive care), in patients with high frequency episodic migraine who have an inadequate response, intolerance or a contraindication to at least three prior prophylactic migraine medications.
A summary of the model structure and key inputs is presented in the table below. The model structure was unchanged from the November 2020 submission.
Table 10: Summary of model structure and key inputs
	Component
	Resubmission

	Type of analysis
	Cost-effectiveness analysis and cost-utility analysis

	Comparison
	Galcanezumab versus placebo (as a proxy for best supportive care)

	Outcomes
	Migraine headache days; quality-adjusted life years (QALYs)

	Time horizon
	5 years in the model base case compared with 12 weeks in the CONQUER trial.

	Methods used to generate results
	Markov state transition model

	Health states
	On treatment/responder (after 12-week assessment)
Discontinued (due to poor response)
Discontinued (due to adverse events)
Dead

	Cycle length
	One month (30 days)

	Transition probabilities
	Response rates from the CONQUER trial (high frequency episodic migraine with 3 to 4 prior treatment failures subgroup)
Mean migraine headache days modelled from the observed migraine headache day distributions in the CONQUER using distributions derived from the EVOLVE 1 and 2 trials 
Discontinuation due to adverse events based on the CGAJ study
Background mortality using annual age-specific mortality (ABS life tables)

	Utilities
	Utility            -3L using an algorithm published by Gillard et al. (2012)

	Costs
	Galcanezumab drug costs based on the proposed effective DPMQ. 
No drug cost applied for placebo/best supportive care
Acute medication use associated with each monthly migraine headache day predicted from CONQUER trial (ITT population, including both chronic and episodic migraine patients) using a binomial distribution. Unit costs based on PBS and OTC prices.
Disease management costs (GP visits, specialist visits, nurse practitioner visits, emergency department visits, hospitalisations) by monthly migraine days based on the UK National Health and Wellness Survey (NHWS) included in the erenumab submission to NICE. Unit costs based on MBS, AR-DRG and Urgency Related Group items.

	Software package
	Microsoft Excel 


Source: Section 3.1.2, p89; Section 3.2.2, pp98-100; Table 3.1.1, p88; Table 3.1.3, p90 of the resubmission.
Abbreviations: MSQ, Migraine-Specific Quality of Life Questionnaire|  | ITT, intention to treat
1.8 A summary of the key drivers of the economic model is presented in the table below.
Table 11: Key drivers of the model
	Description
	Method/Value
	Impact

	Clinical evidence
	The model applied a response-based stopping rule assessed at 3 months, where a response is defined as ≥50% reduction in monthly migraine days from baseline, based on the proportion of patients who achieved this outcome in the relevant subgroup (37.7% in the galcanezumab treatment arm). There is a risk that a higher proportion of patients will continue treatment, who still achieve a significant clinical benefit from treatment with galcanezumab but without achieving the large decrease in migraine days associated with responders in the model (i.e., those with <50% response rate). The inclusion of patients who do not achieve the large clinical benefit currently attributed to responders in the model is likely to markedly reduce the cost-effectiveness of galcanezumab, and this remains a substantial area of uncertainty. 
	High, favours galcanezumab

	Monthly migraine day distributions
	The distribution around the mean was based on a beta binomial distribution, with parameters derived from pooled data from the EVOLVE-1 and EVOLVE-2 trials (patients with episodic migraine with up to 2 prior treatment failures). The modelled distributions include people with monthly migraine headache days that would be outside of the restriction. At baseline in the economic model, 23.8% of the population were experiencing 0-7 monthly migraine headache days, and 19.7% were experiencing ≥15 monthly migraine headache days. Given that costs and outcomes in the model are derived from these distributions, the results may not reflect the costs and outcomes for patients with high frequency episodic migraine with 8 to 14 monthly migraine days per month.
	Uncertain 

	Extrapolation
	The economic model assumed ongoing treatment for responders for the life of the model, with patients who met response criteria at Cycle 3 only subsequently able to discontinue due to adverse events or death. Mean monthly migraine headache day reductions reported for the high frequency episodic migraine with 3 to 4 prior treatment failures at 3 months were extrapolated to 5 years in the model. However, there is a lack of long-term clinical evidence to support this assumption.
	High, favours galcanezumab

	Utilities
	The utility values were based on a subgroup analysis of patients with episodic or chronic migraine with 3 to 4 treatment failures from the CONQUER trial. It is unclear whether it was appropriate to include utilities based on populations who would be outside of the restriction (i.e., patients with chronic migraine). An improvement in utility associated with galcanezumab treatment independent of the number of monthly migraine days was applied in the model. This may duplicate the benefit of treatment in the model. Applying baseline utilities for each MHD to the ‘on-treatment’ health states significantly increased the ICER.
	High, favours galcanezumab


Source: Compiled from Section 3 of the resubmission
Patients enter the model with an average of 10.86 migraine headache days per month (baseline). After 3 months of treatment, patients who achieve a ≥50% reduction in migraine days experience an average of 3.49 migraine headache days for galcanezumab-treated patients and 1.99 migraine headache days for best supportive care patients. Patients who discontinue treatment due to non-response after 3 months of treatment have a one month change in mean migraine headache days (-2.31 for galcanezumab; -0.22 for best supportive care) before returning to baseline. Patients who discontinue treatment due to adverse events over the duration of the model return to baseline migraine headache days over 13 months.
Modelled distributions were based on the placebo group in the EVOLVE studies. The average modelled distributions of monthly migraine headache days used in the economic model are summarised in Figure 1.
Figure 1: Mean predicted distributions of migraine headache days per cycle by heath state (post response assessment)
|  |Source: Constructed during the evaluation using the Section 3 economic model.
Abbreviations: AE, adverse event; BSC, best supportive care; MHD, migraine headache day.
Note that the results presented in Figure 1 are derived during the evaluation by the PBAC specifically for the purposes of informing the PBAC consideration. Interpretation of the results and their application should therefore be limited to seeking to understand the basis for the PBAC outcome and should not be used for any other purpose.

The modelled mean distributions over a 5-year time horizon highlight the low monthly migraine headache days associated with patients in the responder health states, most of whom achieved 0, 1, or 2 migraine headache days per cycle. Patients who discontinued galcanezumab due to an adverse event, and non-responders in both arms accrued more monthly migraine headache days in each cycle. 
The utilities applied in the model are summarised in the table below.
[bookmark: _Ref96337022]Table 12: Average utility estimates in the economic model
	Health state/cycle
	Galcanezumab
	BSC
	Source

	Prior to response assessment

	On treatment
	
	
	Based on distribution of headache days associated with baseline migraine headache days per month (10.86); multiplied by corresponding baseline utilities in cycle 1; and by response utilities (which vary by treatment arm) in cycles 2 and 3

	- Cycle 1
	0.5849
	0.5849
	

	- Cycle 2-3
	0.6763
	0.6190
	

	Off treatment 
(adverse event)
	
	
	Based on distribution of headache days associated with baseline migraine headache days per month (10.86); multiplied by baseline utilities

	- Cycles 2-3
	0.5849
	0.5849
	

	After response assessment

	On treatment
	
	
	Based on distribution of headache days associated with mean migraine headache days per month for responders (3.49 for galcanezumab; 1.99 for BSC); multiplied by corresponding response utilities (which vary by treatment arm) 

	- Cycles 4+
	0.7596
	0.7192
	

	Off treatment 
(non-response)
	
	
	For cycle 4, based on distribution of headache days associated with mean migraine headache days per month for non-responders (8.55 for galcanezumab; 10.64 for BSC). It is assumed that treatment washout period is one cycle, therefore from cycle 5 distribution of headache days is based on baseline migraine headache days (10.86). Migraine days are multiplied by corresponding baseline utilities

	- Cycle 4
	0.6201
	0.5883
	

	- Cycle 5+
	0.5849
	0.5849
	

	Off treatment (adverse event)
	
	
	Varies by cycle according to assumed waning of treatment effect over 13 cycles following discontinuation. Mean migraine headache days per month varies from 6.52 to 11.04.

	- Cycles 4+
	0.5822 - 0.6510
	-
	


Source: |  |
Abbreviations: BSC, best supportive care.
Note that the results presented in Table 12 are derived during the evaluation by the PBAC specifically for the purposes of informing the PBAC consideration. Interpretation of the results and their application should therefore be limited to seeking to understand the basis for the PBAC outcome and should not be used for any other purpose.

While EQ-5D data were collected in the CONQUER trial, the resubmission argued that it did not accurately capture the impact of disease on patient’s quality of life, as it was only administered at baseline and at the end of the trial period, and patients experiencing a migraine may be less likely to attend clinical appointments. The resubmission argued that, in contrast, the Migraine Specific Quality of Life Questionnaire (MSQ) was administered monthly throughout the randomised and post-treatment phases on the trial and has a four-week recall period, which may mean it was able to capture more granular changes in health-related quality of life. The EQ-5D-5L scores collected during the CONQUER trial show no statistically significant difference between treatment arms, while mapped MSQ utility values used in the economic model favour treatment with galcanezumab.
There was a large utility benefit associated with being on galcanezumab treatment, both compared with baseline/off-treatment values, and compared with those on-treatment in the best supportive care arm. A technical document provided as part of the resubmission stated that the MSQ-derived utilities suggest higher utility values for patients receiving galcanezumab than for patients receiving placebo for the same number of migraine headache days, and that this may indicate that galcanezumab may have a benefit beyond reducing the number of monthly migraine headache days.
The ESC previously considered that it was unclear whether the application of a utility benefit for being on treatment with galcanezumab compared with best supportive care was appropriate, and likely double counts the benefit of treatment in the model (Paragraph 6.51, galcanezumab PSD, November 2020 PBAC meeting).
The resubmission presented the results of a correlation analysis to support the inclusion of a utility benefit for patients on treatment with galcanezumab in the model. In the episodic migraine population, correlations with the frequency of monthly migraine headache days at Month 3 were low or negligible for all outcomes apart from MSQ Total and MSQ-Role Function Restrictive (moderate), and symptom-free headache free days (high). A moderate correlation was found at Month 6 between migraine headache day and MSQ-Role Function Restrictive and a high correlation between migraine headache day and symptom-free headache free days. 
The resubmission argued that based on the correlation analysis, symptoms associated with the intensity and severity of pain of a migraine attack, disability caused by migraine attacks, or impact of health-related quality of life between attacks are unlikely to be explained by a change in migraine headache day frequency alone. The Pre-Sub-Committee Response (PSCR) reiterated the arguments presented in the resubmission that analyses provided in the resubmission show that migraine headache days alone are poorly correlated with other specific measures of health status used to capture the impact of migraine on QoL. The PSCR stated it is therefore reasonable that utility values applied in the model are separated for patients on galcanezumab treatment and BSC in the ‘On-treatment’ health state.
[bookmark: _Ref96352491]The ESC considered it remained uncertain whether treatment with galcanezumab would have a QoL benefit in addition to the direct modelled benefit of a reduction in MHD. The ESC acknowledged migraine has a significant impact on quality of life, in addition to the number of migraine headache days, but considered the evidence provided (which was based on small patient numbers with limited follow up) did not support galcanezumab providing an additional QoL benefit. The ESC noted the extent of the ‘on treatment’ utility benefit (as outlined in Table 12), and that the model was highly sensitive to this assumption with the ICER increasing from $25,000 to < $35,000/ QALY to $55,000 to < $75,000/ QALY assuming no ‘on treatment’ utility benefit. The ESC considered that in the absence of reliable evidence to support an ‘on treatment’ utility benefit for galcanezumab, that it should be excluded from the base case analysis.
The clinician input provided with the pre-PBAC response stated that, in addition to a reduction in the number of migraine headache days, treatment with galcanezumab can reduce the severity of migraine with episodes shorter and more easily managed. It stated non-headache symptoms such as nausea, postdromal lethargy and malaise are also reduced. The statement also indicated CGRP antibodies can be highly effective in reducing interictal burden (whereby patients avoid everyday activities if they have frequent migraine episodes). The pre-PBAC response stated measures such as severity and aspects of QoL such as interictal burden, disability and functional impairment, that aren’t captured within a measure for a MHD, should be included in the economic evaluation in order to capture the full impact on QoL. The pre-PBAC response stated that using treatment specific utilities, as opposed to only a utility value assigned to MHD reduction, is the way that these additional aspects can be captured within the economic evaluation.
The model trace is summarised in the figure below.
Figure 2: Model traces for the galcanezumab and best supportive care arms
|  |Source: |  |.
Abbreviations: AE, adverse event; BSC, best supportive care; Discon, discontinuation; Galc, galcanezumab; Tx, treatment. 
Note that the results presented in Figure 2 are derived during the evaluation by the PBAC specifically for the purposes of informing the PBAC consideration. Interpretation of the results and their application should therefore be limited to seeking to understand the basis for the PBAC outcome and should not be used for any other purpose.

The Markov trace indicates that treatment with galcanezumab was associated with more time spent in the on-treatment responder health state, and less time in the discontinuation health states (either due to adverse events or non-response), compared with best supportive care. 
At the end of Year 5, approximately 29% of patients remain on treatment with galcanezumab, continuing to achieve a response rate of ≥50% (November 2020 submission: 32%). It is unclear whether these proportions of responders and non-responders will be replicated in practice. Given the lack of available treatments for patients with episodic migraine who have inadequate response, intolerance or a contraindication to ≥3 prior treatments, and the difficulty in assessing response in clinical practice, patients with smaller reductions in monthly migraine headache days may remain on treatment. It is also unclear whether the treatment effect in responders will be maintained indefinitely.
The results of the stepped economic analysis, including additional steps calculated during the evaluation, are provided in the table below.
Table 13: Results of the stepped economic evaluation
	
	Galcanezumab
	BSC
	Increment

	Step 1a: Trial-based analysis, difference in migraine days over 12-weeks, drug costs only

	Costs
	$|
	$|
	$|

	Mean reduction in migraine days
	-4.2
	-1.8
	-2.4

	Incremental cost per migraine headache day avoided
	$|

	Step 1b: Modelled analysis, difference in migraine days in cycle 4 (after 3-month assessment period), drug costs over 3 cycles (approximately 12 weeks)

	Costs
	$|
	$|
	$|

	Mean reduction in migraine days
	-4.2
	-1.5
	-3.2

	Incremental cost per migraine headache day avoided
	$|

	Step 2a: Difference in migraine days, drug costs over 12 months

	Costs
	$|
	$|
	$|

	Total migraine days
	112.0
	127.6
	-15.6

	Incremental cost per migraine headache day avoided
	$|

	Step 2b: Difference in migraine days, drug costs, acute treatment and migraine management costs over 12 months

	Costs
	$|
	$|
	$|

	Total migraine days
	112.0
	127.6
	-15.6

	Incremental cost per migraine headache day avoided
	$|

	Step 3: Utilities applied to health states to generate QALYs; costs over 12 months

	Costs
	$|
	$|
	$|

	QALYs
	0.694
	0.647
	0.048

	Incremental cost per QALY gained
	$|1

	Step 4: QALYs and costs over 5-year time horizon

	Costs
	$|
	$|
	$|

	QALYs
	2.934
	2.752
	0.183

	Incremental cost per QALY gained
	$|2


Source: Table 3.8.2, p142 of the resubmission; additional analyses calculated during the evaluation using the Section 3 economic model.
Abbreviations: BSC, best supportive care; QALY, quality-adjusted life year.
The redacted values correspond to the following ranges: 
1 $45,000 to < $55,000
2 $25,000 to < $35,000

Based on the results of the economic model, treatment with galcanezumab was associated with an incremental cost per migraine day averted over a 12-month period of $|  | (November 2020 submission: $|  |), and a cost per QALY gained over 5 years of $25,000 to < $35,000 (November 2020 submission: $35,000 to < $45,000), compared to best supportive care (placebo). The difference compared to the November 2020 submission was primarily due to a reduction in the proposed galcanezumab price.
[bookmark: _Ref96367275]The evaluation noted the following issues: 
· The economic model assumed that only patients who achieved a ≥50% reduction in monthly migraine days at 3 months would continue treatment with galcanezumab. In practice it is likely that some patients who do not achieve the required 50% response will continue treatment if they have achieved a clinically meaningful reduction in monthly migraine days. The subjective nature of the proposed continuation criteria and a current lack of PBS-listed treatment alternatives for this population may also contribute to a higher continuation rate in clinical practice.
· The economic model assumed ongoing treatment for responders for the life of the model, with patients only discontinuing due to adverse events or death after the initial response assessment. There is a lack of long-term clinical evidence to support the durability of treatment effect for patients achieving a ≥50% response at 3 months. The PSCR stated extensive long-term evidence was provided in the resubmission and therefore it is reasonable to assume that for the patients that remain on galcanezumab treatment in the model, the treatment effect of galcanezumab does not wane over time of the 5-year time horizon of the model. The ESC noted the evidence from the open-label extension studies was limited to a maximum of 12 months and considered the appropriateness of assuming no waning of effect over 5 years remained uncertain.
· The modelled distributions included a large proportion of patients who would either not be eligible under the proposed restriction or would fit the definition for chronic migraine. At baseline in the economic model, 23.8% of the population were experiencing 0-7 monthly migraine headache days, and 19.7% were experiencing ≥15 monthly migraine headache days. As costs and outcomes in the model were derived from these distributions, the modelled results may not reflect the costs and outcomes for patients with high frequency episodic migraine. The PSCR argued that the impact of the distributions is limited during the initial three months of the model, given that the same distribution is applied to the galcanezumab and BSC arms. The ESC considered that the overall impact of the distribution on the results is uncertain; however, noted it may not be substantial given that patients with ≥15 monthly migraine headache days (19.7%) were somewhat balanced by patients experiencing 0-7 monthly migraine headache days (23.8%).
· It remains uncertain whether the application of a utility benefit for being on treatment with galcanezumab compared with best supportive care is appropriate. The ESC agreed with the evaluation that this remained uncertain (as discussed in paragraph 6.46). 
· The results for the subgroup of patients with high frequency episodic migraine with 3 to 4 prior treatment failures were based on the results of a post hoc analysis which was considered to be at high risk of bias. Additionally, the results were based on small patient numbers.
Key sensitivity analyses presented in the submission and conducted during the evaluation are summarised in the table below.
Table 14: Results of key sensitivity analyses
	
	Incremental cost ($)
	Incremental QALYs
	ICER ($)

	Base case
	　|　
	0.183
	　|　2

	Discount rate (base case ||||% for costs and benefits)

	||||% for costs and benefits
	|
	0.199
	|2

	||||% for costs and benefits
	|
	0.187
	|2

	Time horizon (base case 5 years)

	1 year
	|
	0.048
	|3

	3 years
	|
	0.124
	|2

	10 years
	|
	0.277
	|2

	Proportion of responders (base case response based on ≥50% reduction for the CONQUER trial high frequency episodic migraine 3 to 4 prior treatments)

	Response based on ≥50% reduction in mean MHD for high frequency episodic migraine 2 to 4 prior treatments subgroup
	|
	0.170
	|2

	Response based on ≥30% reduction in mean MHD for high frequency episodic migraine 3 to 4 prior treatments subgroup
	|
	0.240
	|4

	Galcanezumab ≥50% responders increased from 37.7% to 47.7%
	|
	0.251
	|2

	Galcanezumab ≥50% responders reduced from 37.7% to 27.7%
	|
	0.115
	|4

	Duration of treatment effect (base case for duration of model)

	BSC loss of efficacy after 1 year
	|
	0.240
	|5

	10% reduction in mean MHD reduction per year for responders
	|
	0.172
	|4

	20% reduction in mean MHD reduction per year for responders
	|
	0.162
	|4

	Utility values (base case different utilities per migraine headache day applied to baseline/off treatment, galcanezumab on treatment and BSC on treatment health states)

	Pooled on-treatment utilities
	|
	0.118
	|3

	Baseline (off-treatment) utilities applied to all health states
	|
	0.082
	|6


Source: Table 3.9.2, p146 of the resubmission; additional analyses conducted using the Section 3 economic model.
Abbreviations: BSC, best supportive care; CI, confidence limit; ICER, incremental cost effectiveness ratio; MHD, migraine headache days; QALY, quality adjusted life year.
1 Based on calculation in parameters worksheet of model spreadsheet, corrected to 95% rather than 90% confidence interval
The redacted values correspond to the following ranges: 
2 $25,000 to < $35,000
3 $45,000 to < $55,000
4 $35,000 to < $45,000
5 $15,000 to < $25,000
6 $55,000 to < $75,000
[bookmark: _Hlk90302020]The results of sensitivity analyses indicate that the model was most sensitive to changes in the assumed utility values, the mean monthly migraine headache day reductions achieved by responders, whether the treatment effect was maintained, and the model time horizon. Due to the structure of the economic model, it was difficult to assess different scenarios exploring alternative distributions of patients across monthly migraine headache days, or the impact of patients with <50% response continuing treatment.
[bookmark: _Toc93419745][bookmark: _Toc93484679]Drug cost/patient/year
The drug cost per patients for galcanezumab is presented in the table below.
Table 15: Drug cost per patient for galcanezumab
	
	Economic model
	Financial estimates

	Dose
	240 mg loading dose followed by 120 mg monthly
	240 mg loading dose followed by 120 mg monthly

	Drug cost per dose (effective DPMQ)
	$|
	$|

	Initial year

	Adherence
	100%
	100%

	Cost/patient/year (excluding response assessment)
	$|a
	$|b

	Response rate
	37.7%
	40%

	Cost including response assessment
	$|c
	$|d

	Subsequent years

	Adherence
	100%
	100%

	Scripts per year
	12.175
	12

	Cost/patient/yeare
	$|
	$|


Source: Complied using the Section 3 economic model and Section 4 financial impacts workbook.
a Calculated based on 13.175 doses per year (inclusive of initial loading dose) x DPMQ of $|  |.
b Calculated based on 13 doses per year (inclusive of initial loading dose) x DPMQ of $|  |.
c Calculated based on initial 4 administrations including loading dose x DPMQ of $|  |, plus 37.7% responders x 9.175 subsequent administrations x DPMQ of $|  |.
d Calculated based on initial 4 administrations including loading dose x DPMQ of $|  |, plus 40% responders x 9 subsequent administrations x DPMQ of $|  |.
e In the economic model, 0.43% discontinued treatment each cycle (approximately 5.4% per year). In the financial estimates, 5% of patients were assumed to discontinue treatment each year.
Abbreviations: DPMQ, dispensed price for maximum quantity; |  |.
The average cost per patient of galcanezumab in the initial year of treatment was $|  | in the economic model, $|  | in the financial estimates. The average cost per patient of galcanezumab in subsequent years was $|  | in the economic model and $|  | in the financial estimates. The difference between the economic model and financial estimates was due to differences in the assumed response rates and numbers of scripts.
[bookmark: _Toc22897647][bookmark: _Toc93419746][bookmark: _Toc93484680]Estimated PBS usage & financial implications
This resubmission was not considered by DUSC. The submission used an epidemiological approach to estimate the utilisation and financial impacts associated with the requested listing. 
[bookmark: _Ref99102274]Table 16: Key inputs for financial estimates
	Parameter
	Value applied and source
	Comment

	Migraine prevalence
	22.8%; Based on the estimated Australian 2017 prevalence reported in The Global Burden of Disease study, presented as a sensitivity analysis in the November 2020 galcanezumab commentary.
	Increased from the November 2020 submission prevalence estimate of 14.6% based on the weighted average of patients with migraine, aged ≥15 years reported by Stark et al. (2007). The all-age prevalence of migraine reported by the GBD study has been updated, with reported prevalence estimates of 14.75%, 14.77% and 14.86% for 2017, 2018 and 2019, respectively. These estimates are similar to the Stark et al. estimate included in the November 2020 submission, and more closely aligned with the estimated global migraine prevalence of migraine reported by the GBD study (2019 global all-age prevalence of 15.16%) The ESC considered a migraine prevalence of 14.64% based on the Stark study was reasonable and consistent with previous considerations of migraine treatments. 

	Proportion of migraine that is episodic migraine
	92.39%; Proportion of migraine that is chronic migraine assumed to be 7.61% based on the proportion reported in Deloitte Access Economics Whitepaper on Migraine in Australia (2018), which was based on chronic migraine estimates reported for the AMPP study (Buse et al., 2012), applied to Australia’s demographic structure. The complement proportion was assumed to have episodic migraine (i.e., 100% - 7.61% = 92.39%).
	The November 2020 episodic and chronic migraine submissions assumed that 10% of patients had chronic migraine and 90% had episodic migraine. The PSCR stated that to address the concern around double counting, it would be reasonable to assume 90% of patients had episodic migraine, consistent with the previously approved chronic migraine estimates. The PBAC agreed with the PSCR amendment.

	Proportion of episodic migraine that is high frequency episodic migraine
	19.5%; Based on the results of an online survey of GPs (n=87) and neurologists (n=30) conducted by the sponsor. Based on the average of 13% reported by general practitioners and 26% reported by neurologists.
	There were large differences in the survey results for GPs and neurologists. The evaluation considered it may not be reasonable to average the results of general practitioners and neurologists, given that GPs are likely to treat all patients whereas neurologists are likely to see patients with more severe disease.

	Proportion currently taking an oral preventative
	74.5%; Based on the results of an online survey of GPs (n=87) and Neurologists (n=30) conducted by the sponsor. Based on the average of 67% reported by general practitioners and 82% reported by neurologists.
	The proposed restriction does not require patients to be currently using an oral migraine preventative. The evaluation noted that some patients who have failed ≥3 prior migraine preventative therapies may have ceased all prophylactic treatments, due to a lack of efficacious therapies.

	Proportion currently taking ≥3 oral preventatives
	10%; Based on the results of an online survey of GPs (n=87) and neurologists (n=30) conducted by the sponsor. Neurologists reported 10% of patients and GPs reported 5% of patients were currently taking ≥3 oral preventatives.
	The resubmission assumed that only patients currently taking ≥3 oral migraine treatments would be treated. The evaluation noted that as current treatment with ≥3 prophylactic treatment is not a requirement under the proposed restriction, this step should not have been included.

	Proportion currently taking ≥3 oral preventatives and are intolerant, contraindicated, or have failed ≥3 preventative treatments
	48%; Based on the results of an online survey of GPs (n=87) and Neurologists (n=30) conducted by the sponsor. Among patients taking ≥3 oral preventive treatments, an average of 48% are treatment resistant (not achieving adequate response, intolerance or contraindicated to ≥3 prophylactic migraine medication).
	The proportion of patients who are treatment resistant (not achieving adequate response, intolerance or contraindicated to ≥3 prophylactic migraine medication) was based on patients currently taking ≥3 oral preventatives which the evaluation considered was not consistent with the proposed restriction.

	Continuing patients (patients with response)
	40%; Based on the proportion included in the November 2020 galcanezumab chronic migraine minor resubmission.
	This was higher than the response rate reported for the high frequency subgroup with ≥3 prior treatments in the CONQUER trial used in the economic model (37.7%). However, some patients who achieve less than a 50% reduction in migraine headache days may continue treatment (i.e., outside of the proposed restriction) if a clinically meaningful reduction in migraine headache days is achieved.

	Continuation rate in subsequent years
	95%; Based on the proportion included in the November 2020 galcanezumab chronic migraine minor resubmission.
	Continuation rates among patients with episodic migraine may be lower than estimated.

	Grandfathered patients
	The resubmission estimated that approximately <500 patients from the sponsor’s access program would be treatment with galcanezumab under the proposed listing. Based on the assumption that 40% of patients achieve a ≥50% response and continue treatment at 12 weeks, and 95% of responders continue in subsequent years.
	These patients would already be accounted for in the resubmission’s estimates of eligible patients.

	Galcanezumab price
	$|||| (AEMP)/$|||| (DPMQ); Proposed effective price for galcanezumab.
	-

	MBS costs
	$79.75; Neurologist visits (MBS item 116), first visit, after 3 treatment cycles, then ongoing follow-up every 6 treatment cycles; 2 visits in first 3 months, one additional visit in Year 1 for continuing patients, then 2.03 visits/year after the first year.
	The estimates are likely to be overestimated, given that a large proportion of patients would be managed by their GP after an initial consultation with a neurologist.


Source: Table 4.1.2, pp149-150; Table 4.1.3, pp150-151 of the resubmission.
Abbreviations: AEMP, approved ex-manufacturer price; |  | American Migraine Prevalence and Prevention; DPMQ, dispensed price for maximum quantity; GBD, Global Burden of Disease; GP, general practitioner.
The estimated utilisation and financial impact of listing galcanezumab for high frequency episodic migraine is presented in the table below.


Table 17: Estimated utilisation and financial impact of listing galcanezumab for high frequency episodic migraine
	
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Australian population (18 to 90 years of age)
	　|　1
	　|　1
	　|　1
	　|　1
	　|　1
	　|　1

	Migraine prevalence (22.8%)
	　|　2
	　|　2
	　|　2
	　|　2
	　|　2
	　|　20

	Patients with EM (92.4%)
	　|　2
	　|　2
	　|　2
	　|　2
	　|　2
	　|　2

	Proportion of EM that is high frequency (19.5%)
	　|　3
	　|　3
	　|　3
	　|　3
	　|　3
	　|　21

	Patients currently using an oral preventative (74.5%)
	　|　4
	　|　4
	　|　4
	　|　4
	　|　4
	　|　4

	Patients currently on ≥3 oral preventatives (10%)
	　|　5
	　|　5
	　|　5
	　|　5
	　|　5
	　|　5

	On ≥3 preventatives and intolerant, contraindicated, or have failed ≥3 preventative treatments (48.0%)
	　|　6
	　|　6
	　|　6
	　|　6
	　|　6
	　|　6

	Uptake rates 
	　|　%
	　|　%
	　|　%
	　|　%
	　|　%
	　|　%

	Number of patients initiating treatment (cumulative)
	　|　7
	　|　13
	　|　13
	　|　10
	　|　10
	　|　10

	Number of new patients per year (estimated by subtracting patients from previous years)
	　|　7
	　|　7
	　|　8
	　|　8
	　|　8
	　|　8

	Patients continuing treatment (responders; 40%)
	　|　8
	　|　8
	　|　8
	　|　8
	　|　8
	　|　8

	Continuing patients (subsequent years; 95%)
	　|　9
	　|　8
	　|　8
	　|　7
	　|　7
	　|　7

	Grandfathered patients
	　|　9
	　|　9
	　|　9
	　|　9
	　|　9
	　|　9

	Scripts dispensed (initial 3 months)
	　|　10
	　|　10
	　|　13
	　|　13
	　|　13
	　|　7

	Scripts dispensed (continuing, including grandfathered patients)
	　|　10
	　|　14
	　|　16
	　|　17
	　|　19
	　|　22

	Net cost to PBS/RPBS (less copayments)a ($)
	　|　11
	　|　15
	　|　15
	　|　18
	　|　18
	||18

	Net cost to MBS ($)
	　|　12
	　|　12
	　|　12
	　|　12
	　|　12
	　|　12

	Net cost to Government ($)
	　|　11
	　|　15
	　|　15
	　|　18
	　|　18
	||18


Source: Table 4.2.2, p154; Table 4.2.3, p156; Table 4.2.4, p157; Table 4.2.5, p158; Table 4.2.6, p159; Table 4.2.7, pp159-160; Table 4.2.9, p161; Table 4.2.10, p161; Table 4.5.4, p164 of the resubmission.
Abbreviations: EM, episodic migraine; MBS, Medicare Benefits Scheme.
a Based on proposed DPMQ of $|  |, PBS copayment of $28.49, and RPBS copayment of $5.19.
The redacted values correspond to the following ranges: 
1 > 10,000,000
2 4,000,000 to < 5,000,000
3 800,000 to < 900,000
4 600,000 to < 700,000
5 60,000 to < 70,000
6 30,000 to < 40,000
7 5,000 to < 10,000
8 500 to < 5,000
9 < 500
10 20,000 to < 30,000
11 $10 million to < $20 million
12 $0 to < $10 million
13 10,000 to < 20,000
14 50,000 to < 60,000
15 $20 million to < $30 million 
16 70,000 to < 80,000
17 80,000 to < 90,000
18 $30 million to < $40 million
19 90,000 to < 100,000
20 5,000,000 to < 6,000,000
21 900,000 to < 1,000,000
22 100,000 to < 200,000
[bookmark: _Hlk90305641][bookmark: _Hlk103259219][bookmark: _Hlk103259380]The estimated net cost of listing galcanezumab on the PBS/RPBS for high frequency episodic migraine was $10 million to < $20 million in Year 1, increasing to $30 million to < $40 million in Year 6 of listing, an estimated net cost of $100 million to < $200 million over the first six years of listing. 
The resubmission estimated a total net cost to the health budget of $10 million to < $20 million in Year 1, increasing to $30 million to < $40 million in Year 6, an estimated net cost of $100 million to < $200 million over the first six years of listing. The November 2020 submission (based on a broader requested patient population) estimated a net cost to the health budget of $400 million to < $500 million over the first six years of listing.
Some patients who achieve less than a 50% reduction in migraine headache days may continue treatment (i.e., outside of the proposed restriction) if a clinically meaningful reduction in migraine headache days has been achieved.
[bookmark: _Ref98754272]The resubmission inappropriately added the grandfathered patients to the epidemiological estimates. The evaluation considered these patients would already be captured in the resubmission’s estimates of prevalent patients. The PSCR stated grandfathered patients within the financial estimates represent the number of patients that are continuing treatment only and are not added to the initiation eligible patient pool. The PSCR stated the consideration of grandfathered continuation patients to the financial estimates correctly determines the net financial impact of all patients continuing treatment with galcanezumab. The ESC agreed with the evaluation that as advised in the ‘User Manual and Cost Model Workbook’ version 1.4 page 21, it would be expected that grandfathered patients, including those continuing on treatment, would be already captured in estimates for prevalent patients. The PBAC advised that separate consideration of grandfathered patients was not appropriate. 
[bookmark: _Ref98328799][bookmark: _Ref99032508][bookmark: _Ref93420115]The resubmission estimated a migraine prevalence of 22.8%, based on the prevalence reported in the Global Burden of Disease study, which has subsequently been updated. Updated prevalence estimates for the Global Burden of Disease Study now suggest a lower Australian migraine prevalence (14.86%; 2019 all-ages estimate), which is more consistent with the 2019 GBD global estimate of 15.16% and the Stark et al. (2007) estimate of 14.5% included in the 2020 galcanezumab episodic migraine submission. The PBAC agreed with the ESC that a migraine prevalence as reported in the Stark publication would be appropriate, consistent with previous considerations of migraine. The PBAC also considered it was appropriate to assume 90% of patients with migraine had episodic migraine for consistency with previous considerations. 
[bookmark: _Ref96347091]The ESC considered the resubmission’s financial estimates were highly uncertain for the reasons outlined in Table 16.
The PBAC considered that with some amendments (as outlined in paragraph 6.64), the estimated number of patients with high frequency episodic migraine was reasonable. The PBAC considered that only a small proportion of patients with high frequency episodic migraine would be eligible for treatment with galcanezumab and overall, the approach to estimating the proportion of patients that would eligible for treatment in the resubmission was reasonable.
Quality Use of Medicines
The resubmission listed the following planned activities to support the quality use of medicines: routine pharmacovigilance activities, online medical education modules, scientific meetings, and the development of additional educational activities for clinicians.
[bookmark: _Toc22897649][bookmark: _Toc93419748][bookmark: _Toc93484682]Financial Management – Risk Sharing Arrangements
The sponsor proposed a risk-sharing arrangement (RSA) consisting of an overall CGRP inhibitor cap for patients with treatment-resistant migraine (i.e., patients with high frequency episodic migraine and chronic migraine). The resubmission stated that a separate high-frequency episodic migraine cap (in addition to the current chronic migraine RSA cap) could also be considered.
The high frequency episodic migraine Tier 1 cap was derived based on the submission’s ‘maximum eligible population’ scenario, with galcanezumab uptake rates of |  |%, |  |%, |  |%, |  |% and |  |% in Years 2 to 6 of the RSA, respectively. The proposed Tier 2 cap was also based on the ‘maximum eligible population’ scenario uptake rates but assumed that a higher proportion of patients continue treatment with galcanezumab at 3 months (|  |%; based on the proportion of patients achieving a ≥30% reduction in monthly migraine headache days). The Tier 1 and 2 caps were obtained by multiplying the estimated script volumes by the proposed galcanezumab AEMP of $|  |, with no adjustment for patient copayments or MBS costs. For both Tier 1 and Tier 2, |  |% of responding patients were assumed to continue treatment in each subsequent year. The ESC considered that any expenditure cap should be based on the financial estimates as presented above, rather than a ‘maximum eligible population’. The pre-PBAC response maintained the expenditure caps should be based on the ‘maximum eligible population’ but stated it was willing to negotiate with the Department should the PBAC recommended the RSA population should sit somewhere between the base and high cases. The PBAC agreed with the ESC that is appropriate for expenditure caps to be based on the financial estimates. 
Components of the current chronic migraine CGRP cap, the proposed high frequency episodic migraine cap, and the proposed combined treatment-resistant migraine cap, are summarised in the table below.
Table 18: Proposed risk-sharing arrangement parameters
	
	Year 1
	Year 2
	Year 3
	Year 4
	Year 5
	Year 6

	Current chronic migraine CGRP inhibitor cap parameters

	Specified months
	Jun 21 -
May 22
	Jun 22 -
May 23
	Jun 23 -
May 24
	Jun 24 -
May 25
	Jun 25 -
May 26
	Jun 26 - 
May 27

	Script volumes totals 
	|1
	　|　3
	　|　9
	　|　9
	　|　9
	　|　9

	Tier 1 ||||% rebate ($)
	|2
	　|　2
	　|　4
	　|　4
	　|　4
	||4　|　

	Tier 2 ||||% rebate ($)
	|2
	　|　4
	　|　7
	　|　7
	　|　7
	||7　|　

	Proposed high frequency episodic migraine cap parameters

	Months specified
	Aug 21 - 
Jul 22
	Aug 22 - 
Jul 23
	Aug 23 - 
Jul 24
	Aug 24 - 
Jul 25
	Aug 25 - 
Jul 26
	Aug 26 - 
Jul 27

	Script volumes totalsa
	-
	　|　5
	　|　10
	　|　9
	　|　9
	　|　9

	Tier 1 ||||% rebate ($)
	-
	　|　2
	　|　4
	　|　7
	　|　7
	　|　7

	Script volumes totalsa
	-
	　|　6
	||9||
	　|　9
	　|　9
	　|　9

	Tier 2 ||||% rebate ($)
	-
	　|　4
	　|　7
	　|　8
	　|　12
	　|　12

	Proposed combined treatment-resistant migraine cap parameters

	Specified months
	Jun 21 -
May 22
	Jun 22 -
May 23
	Jun 23 -
May 24
	Jun 24 -
May 25
	Jun 25 -
May 26
	Jun 26 -
May 27

	Tier 1 combined cap ($)
	|2
	　|　7
	　|　8
	　|　12
	　|　11
	　|　11

	Tier 2 combined cap ($)
	|2
	　|　8
	　|　11
	　|　13
	　|　14
	　|　15


Source: Table 4.7.1, p166; Table 4.7.2, pp167-168; Table 4.7.3, p168 of the resubmission; Section 4 budget impact estimates (‘RSA proposal max eligible popn’ worksheet).
Abbreviations: CGRP, calcitonin gene-related peptide.
a Tier 1 and Tier 2 caps based on galcanezumab uptake rates of |  |%, |  |%, |  |%, |  |% and |  |% in Years 2 to 6, respectively. Tier 1 cap based on |  | of patients continuing at 3 months. Tier 2 cap based on |  | of patients continuing at 3 months.
The redacted values correspond to the following ranges: 
[bookmark: _Hlk103259287]1 50,000 to < 60,000
2 $10 million to < $20 million
3 80,000 to < 90,000
[bookmark: _Hlk103259321]4 $20 million to < $30 million
[bookmark: _Hlk103259077]5 60,000 to < 70,000
6 70,000 to < 80,000
7 $30 million to < $40 million
8 $40 million to < $50 million
[bookmark: _Hlk103259495]9 100,000 to < 200,000
[bookmark: _Hlk103259401]10 90,000 to < 100,000
11 $60 million to < $70 million
12 $50 million to < $60 million
13 $70 million to < $80 million
14 $80 million to < $90 million
15 $90 million to < $100 million
The evaluation considered the high frequency episodic migraine portion of the cap may not be reliable due to issues with the resubmission’s estimation of financial implications (as described in Table 16). Additionally, there were differences in the epidemiological approaches used to derive the numbers of chronic migraine and high frequency episodic migraine patients, which may have led to double counting of patients in the estimates. The PSCR stated it would accept the assumption that 90% of migraine patients have episodic migraine (rather than 92.39%) to address the concern regarding double counting. 
The resubmission stated that the estimated volumes for high frequency episodic migraine and chronic migraine could be used to derive a weighted price for galcanezumab in treatment-resistant migraine. The derivation of the proposed weighted (effective) ex-manufacturer price of $|  | is presented in the table below.
Table 19: Proposed galcanezumab weighted effective ex-manufacturer price
	
	Year 2-6
volume
	Year 1-5
volume
	AEMP
	Weighted AEMP

	Treatment-resistant chronic migraine 
	|1
	-
	$|
	-

	Treatment-resistant high frequency episodic migraine 
	-
	|1
	$|
	$|


Source: Table 4.7.4, p169 of the resubmission.
Abbreviations: AEMP, approved ex-manufacturer price.
The redacted values correspond to the following ranges: 
1 500,000 to < 600,000

The ESC considered a |||  ||| price for galcanezumab may be appropriate to expand the listing to include high frequency episodic migraine patients given the lower headache burden in this population. The pre-PBAC response stated a |  | price for galcanezumab is not appropriate because patients with high frequency episodic migraine who have failed ≥ 3 prior preventives have a high unmet need and a significant burden of disease, with no treatment options apart from acute medication and are considered to be as disabled as those diagnosed with chronic migraine.
For more detail on PBAC’s view, see section 7 PBAC outcome.
PBAC Outcome
The PBAC recommended amending the current PBS listing of galcanezumab for chronic migraine to include the treatment of patients with high frequency episodic migraine by removing the criteria for patients to have an average of 15 or more headache days per month. The resulting PBS listing for galcanezumab is for the treatment of patients who have an inadequate response, intolerance, or a contraindication to at least three prophylactic migraine medications, with 8 or more migraine headache days per month. The PBAC considered galcanezumab would be cost effective for the high frequency episodic migraine patient population at a price no higher than the current effective price for patients with chronic migraine. The PBAC considered the new patient population should be included in the chronic migraine risk share arrangement with an increase in expenditure caps. 
The PBAC noted the consumer comments and acknowledged there was a clinical need for broader access to CGRP inhibitors to increase the treatment options for people with treatment-resistant high frequency episodic migraine.
1.9 The PBAC considered best supportive care was an appropriate comparator for patients with high frequency episodic migraine who have failed at least three prophylactic migraine medications. 
The PBAC noted that the resubmission was based on the CONQUER study, the same clinical study as the submission considered in November 2020. The CONQUER study was a randomised controlled trial comparing galcanezumab 120 mg (with an additional 120 mg loading dose) to placebo (representing best supportive care) in patients with chronic and episodic migraine who have previously failed between 2 and 4 preventative treatments for migraine. The PBAC noted the clinical claim in the submission was based on patients with high frequency episodic migraine who had received 3 or 4 prior preventative medications (n=80) which was a subgroup of the ITT population (n=458). The PBAC noted for the subgroup the mean difference in the change from baseline in the number of migraine headache days per month for galcanezumab vs placebo at 12 weeks was -2.43 (95%CI: -4.08, -0.79). The PBAC considered that treatment with galcanezumab resulted in a modest reduction in the number of migraine headache days per month compared to placebo. 
The PBAC noted the economic model in the resubmission was the same as that considered in November 2020. The PBAC recalled the ESC had previously considered the economic model was unlikely to be reliable for decision-making (para 6.60, galcanezumab PSD, November 2020 PBAC meeting) and noted that although some inputs had been updated, the model structure was unchanged and remained unreliable. However, the PBAC considered that, given the similarities in patient populations, on balance, galcanezumab was likely to be cost effective for high frequency episodic migraine at a price no higher than the price for chronic migraine.
The PBAC considered that, with some revisions (as outlined below), the estimated patient numbers were conservative and reasonable in the context of a risk share arrangement. The PBAC considered the following revisions to the financial estimates were appropriate:
· Apply the revised price as outlined in the paragraph above; 
· Assume a prevalence of migraine of 14.5% and 90% have episodic migraine, consistent with previous considerations of episodic and chronic migraine; and 
· Remove grandfathered patients from the financial estimates as these patients would be accounted for in the estimated prevalent population.
The PBAC considered the high frequency episodic migraine population should be included in the current risk share arrangement in place for chronic migraine to manage the risk of use being substantially higher than expected. The PBAC advised the financial estimates for this population (as revised in the paragraph above) should be added to the Tier 1 chronic migraine expenditure caps. The PBAC considered that, consistent with its previous recommendation for chronic migraine, it would be appropriate for the Tier 2 expenditure caps to be based on the assumption that |  |% of patients achieve a 30% reduction in migraine headache days at the response assessment time point.
The PBAC advised the chronic migraine restriction criteria for galcanezumab should be amended as outlined in paragraphs 3.1, 3.5 and 3.6. The PBAC noted it would be appropriate to flow on the change in paragraph 3.6 to the fremanezumab chronic migraine restriction criteria. 
The PBAC found that the criteria prescribed by the National Health (Pharmaceuticals and Vaccines – Cost Recovery) Regulations 2009 for Pricing Pathway A were not met. Specifically the PBAC found that in the circumstances of its recommendation for galcanezumab:
a) The treatment provided a modest improvement in efficacy compared to best supportive care for some patients; 
b) The treatment is not expected to address a high and urgent unmet clinical need because there are other treatments available for migraine;
c) It was not necessary to make a finding in relation to whether it would be in the public interest for the subsequent pricing application to be progressed under Pricing Pathway A because one or more of the preceding tests had failed.
The PBAC noted that this resubmission is not eligible for an Independent Review. 
Outcome:
Recommended|||  |||

Recommended listing
1.10 Amend existing listing as follows:

	MEDICINAL PRODUCT
medicinal product pack
	PBS item code
	Max. qty packs
	Max. qty units
	№.of
Rpts
	Available brands

	GALCANEZUMAB

	120 mg / 1 mL solution for injection, pre-filled pen
	12478R
	2
	2
	1
	Emgality

	

	Restriction Summary 12028 / ToC: 12064: Authority Required: Streamlined 

	
	Category / Program:   GENERAL – General Schedule (Code GE) 


	
	Prescriber type:   |X|Medical Practitioners    

	
	Restriction type: |X|Authority Required (Streamlined) [amendment to existing code] 

	
	Administrative Advice:
No increase in the maximum quantity or number of units may be authorised.

	
	Administrative Advice
No increase in the maximum number of repeats may be authorised.

	
	Administrative Advice:
Special Pricing Arrangements apply.

	
	Indication: Treatment-resistant migraine

	
	Treatment Phase: 
Initial treatment     

	
	Treatment criteria:

	
	Must be treated by a neurologist

	
	AND

	
	Treatment criteria:

	
	Patient must not be undergoing concurrent treatment with the following PBS benefits: (i) botulinum toxin type A listed for this PBS indication, (ii) another drug in the same pharmacological class as this drug listed for this PBS indication

	
	AND

	
	Clinical criteria:

	
	Patient must have experienced at least 8 days of migraine headache days per month, over a period of at least 6 months, prior to commencement of treatment with this medicine for this condition

	
	AND

	
	Clinical criteria:

	
	Patient must have experienced an inadequate response, intolerance or a contraindication to at least three prophylactic migraine medications prior to commencement of treatment with this drug for this condition

	
	AND

	
	Clinical criteria:

	
	Patient must be appropriately managed by his or her practitioner for medication overuse headache, prior to initiation of treatment with this drug

	
	AND

	
	Population criteria:

	
	Patient must be aged 18 years or older

	
	AND

	
	Prescribing instructions:

	
	Prophylactic migraine medications are propranolol, amitriptyline, pizotifen, candesartan, verapamil, nortriptyline, sodium valproate or topiramate.

	
	AND

	
	Prescribing instructions:

	
	Patient must have the number of migraine headache days per month documented in their medical records.



	MEDICINAL PRODUCT
medicinal product pack
	PBS item code
	Max. qty packs
	Max. qty units
	№.of
Rpts
	Available brands

	GALCANEZUMAB

	120 mg / 1 mL solution for injection, pre-filled pen
	12469G
	1
	1
	5
	Emgality

	

	Restriction Summary 12029 / ToC: 12029: Authority Required: Streamlined 

	Concept ID

(for internal Dept. use)

	Category / Program:   GENERAL – General Schedule (Code GE) 


	
	Prescriber type:   |X|Medical Practitioners    

	
	Restriction type: |X|Authority Required (Streamlined) [amendment to existing code] 

	7606
	Administrative Advice:
No increase in the maximum quantity or number of units may be authorised.

	7607
	Administrative Advice
No increase in the maximum number of repeats may be authorised.

	7608
	Administrative Advice:
Special Pricing Arrangements apply.

	[new]
	Indication: Treatment-resistant migraine

	
	Treatment Phase: 
Continuing treatment     

	
	Treatment criteria:

	Amend 24912
	Must be treated by a neurologist or in consultation with a neurologist

	
	AND

	
	Treatment criteria:

	27610
	Patient must not be undergoing concurrent treatment with the following PBS benefits: (i) botulinum toxin type A listed for this PBS indication, (ii) another drug in the same pharmacological class as this drug listed for this PBS indication

	
	AND

	
	Clinical criteria:

	11364
	Patient must have previously received PBS-subsidised treatment with this drug for this condition

	
	AND

	
	Clinical criteria:

	25161
	Patient must have achieved and maintained a 50% or greater reduction from baseline in the number of migraine days per month

	
	AND

	
	Clinical criteria:

	25163
	Patient must continue to be appropriately managed for medication overuse headache

	
	AND

	
	AND

	
	Prescribing instructions:

	26201
	Patient must have the number of migraine days per month documented in their medical records.




1.11 Amend item as follows:

The amendment to concept id 24912 above should be flowed to PBS item code 12611R (continuing restriction criteria for fremanezumab). 

This restriction may be subject to further review. Should there be any changes made to the restriction the sponsor will be informed.

Context for Decision
The PBAC helps decide whether and, if so, how medicines should be subsidised through the Pharmaceutical Benefits Scheme (PBS) in Australia. It considers applications regarding the listing of medicines on the PBS and provides advice about other matters relating to the operation of the PBS in this context. A PBAC decision in relation to PBS listings does not necessarily represent a final PBAC view about the merits of the medicine or the circumstances in which it should be made available through the PBS. The PBAC welcomes applications containing new information at any time.

Sponsor’s Comment
The sponsor had no comment.

Gal responders	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	0.1843049264430526	0.17384817148334661	0.14542292311320673	0.11646977625905541	9.1208510314244137E-2	7.0452356592782039E-2	5.3918162893350455E-2	4.0990180428431264E-2	3.1005641860646138E-2	2.3361216269036103E-2	1.7546091627804728E-2	1.3144418679769575E-2	9.8257004752433947E-3	7.3314462526682736E-3	5.4617565424602164E-3	4.063327469611651E-3	3.0193370684277712E-3	2.2412086357170269E-3	1.6620515548258182E-3	1.2315183363425988E-3	9.1181719848665418E-4	6.7464661671676651E-4	4.9885407847725818E-4	3.6865724356410036E-4	2.7229810357325222E-4	2.0102827653411374E-4	1.4834618459692083E-4	1.0942499948557699E-4	8.0684551667680493E-5	5.9471556589336124E-5	1.6604889028581926E-4	Gal discontinue AE	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	3.1438545446258462E-4	1.9084474111893067E-3	6.2219542234776245E-3	1.4456638067576751E-2	2.6818850509369066E-2	4.2215680354869146E-2	5.8542969229718758E-2	7.3350849879532484E-2	8.4542466173109954E-2	9.0842208568588226E-2	9.193840921506069E-2	8.8350305976685375E-2	8.1140403135277109E-2	7.1595539610216266E-2	6.0962520232759498E-2	5.0277082346070583E-2	4.0287174664881978E-2	3.1449772185383529E-2	2.3973298382063302E-2	1.7880213953789199E-2	1.3071299037314028E-2	9.3808320690677537E-3	6.6181871382937196E-3	4.5956268857124437E-3	3.1443820152928315E-3	2.1219688379419022E-3	1.4136508524659323E-3	9.3045298800314687E-4	6.0549893311832295E-4	3.8984170957936297E-4	6.5908995912911106E-4	Gal non responders	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	3.8030209951870491E-4	2.24003298048772E-3	7.1096078853989317E-3	1.6127909606873322E-2	2.9284373677838173E-2	4.5218938232056964E-2	6.1635596124779021E-2	7.6040006139078339E-2	8.6434192005242244E-2	9.1727603739461566E-2	9.1808403612080217E-2	8.7355182076827992E-2	7.9522830291835586E-2	6.9623448553811237E-2	5.8878201409152411E-2	4.8268182288232132E-2	3.8477546070476834E-2	2.9904334346368886E-2	2.2710425781358477E-2	1.6886368613496412E-2	1.2314473908434126E-2	8.8211132514881708E-3	6.2150218386154482E-3	4.3121430261542793E-3	2.9494384695979946E-3	1.9906650771173828E-3	1.3269225651631319E-3	8.7422152077770319E-4	5.696847077887073E-4	3.6742254898097928E-4	6.2540755150697347E-4	BSC responders	0.23852454800388584	0.2543256095363341	0.19461548779656024	0.12939607428797326	7.9541076072389638E-2	4.6500332820683388E-2	2.6251278083300755E-2	1.4443587948107723E-2	7.7916556570084569E-3	4.1380902314442159E-3	2.1700275068643922E-3	1.1260923497796145E-3	5.7922702992699933E-4	2.9570105067221533E-4	1.4998010803335347E-4	7.5640206010193944E-5	3.7958251846305391E-5	1.8964435622580526E-5	9.4375663444500895E-6	4.6799489617193494E-6	2.3133025753254475E-6	1.1401513531326982E-6	5.6045763067048143E-7	2.7483408689116864E-7	1.344718549577989E-7	6.5659964064779037E-8	3.199965414088583E-8	1.5567719930215134E-8	7.5612438754175676E-9	3.6668910869716244E-9	3.435276729746306E-9	BSC non-responders	0	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24	25	26	27	28	29	30	3.8030209951870491E-4	2.24003298048772E-3	7.1096078853989317E-3	1.6127909606873322E-2	2.9284373677838173E-2	4.5218938232056964E-2	6.1635596124779021E-2	7.6040006139078339E-2	8.6434192005242244E-2	9.1727603739461566E-2	9.1808403612080217E-2	8.7355182076827992E-2	7.9522830291835586E-2	6.9623448553811237E-2	5.8878201409152411E-2	4.8268182288232132E-2	3.8477546070476834E-2	2.9904334346368886E-2	2.2710425781358477E-2	1.6886368613496412E-2	1.2314473908434126E-2	8.8211132514881708E-3	6.2150218386154482E-3	4.3121430261542793E-3	2.9494384695979946E-3	1.9906650771173828E-3	1.3269225651631319E-3	8.7422152077770319E-4	5.696847077887073E-4	3.6742254898097928E-4	6.2540755150697347E-4	MHDs per cycle


Proportion of patients




Galc On Tx/Responder	0	8.2135523613963035E-2	0.16427104722792607	0.24640657084188911	0.32854209445585214	0.41067761806981518	0.49281314168377821	0.57494866529774125	0.65708418891170428	0.73921971252566732	0.82135523613963035	0.90349075975359339	0.98562628336755642	1.0677618069815196	1.1498973305954825	1.2320328542094456	1.3141683778234086	1.3963039014373717	1.4784394250513346	1.5605749486652978	1.6427104722792607	1.7248459958932238	1.8069815195071868	1.8891170431211499	1.9712525667351128	2.0533880903490758	2.1355236139630391	2.2176591375770021	2.299794661190965	2.3819301848049284	2.4640657084188913	2.5462012320328542	2.6283367556468171	2.7104722792607805	2.7926078028747434	2.8747433264887063	2.9568788501026693	3.0390143737166326	3.1211498973305956	3.2032854209445585	3.2854209445585214	3.3675564681724848	3.4496919917864477	3.5318275154004106	3.6139630390143735	3.6960985626283369	3.7782340862422998	3.8603696098562628	3.9425051334702257	4.0246406570841886	4.1067761806981515	4.1889117043121153	4.2710472279260783	4.3531827515400412	4.4353182751540041	4.517453798767967	4.59958932238193	4.6817248459958929	4.7638603696098567	4.8459958932238196	4.9281314168377826	5.0102669404517455	1	0.99559132680327567	0.99548266546741671	0.37525273240885915	0.37520850514973808	0.37516428310323846	0.375120066268746	0.37346302847067009	0.37181331039369453	0.37017087970402646	0.36853570421070281	0.36690775186495928	0.3652869907596023	0.36367338912838371	0.36206691534537799	0.36046397976320382	0.35886814066615902	0.35727936663682319	0.35569762639686642	0.35412288880643361	0.35255512286353141	0.35099429770341795	0.34944038259799509	0.34789334695520352	0.34635316031842062	0.34481979236586058	0.34329321290997766	0.34176973667282851	0.34025302136120272	0.33874303697127561	0.3372397536323743	0.3357431416063868	0.33425317128717374	0.33276981319998289	0.33129303800086557	0.32982281647609679	0.32835911954159691	0.32690191824235648	0.32545118375186338	0.32400294181286282	0.32256114448005385	0.32112576307525248	0.31969676904789102	0.31827413397445048	0.31685782955789527	0.3154478276271101	0.31404410013633993	0.31264661916463171	0.3112553569152795	0.30987028571527125	0.30849137801473853	0.30711481537816976	0.30574439529477243	0.30438009035499874	0.30302187327160884	0.30166971687912497	0.30032359413328846	0.29898347811051851	0.29764934200737381	0.29632115914001644	0.2949989029436782	0.29368254697212925	Galc Discon_AE	0	8.2135523613963035E-2	0.16427104722792607	0.24640657084188911	0.32854209445585214	0.41067761806981518	0.49281314168377821	0.57494866529774125	0.65708418891170428	0.73921971252566732	0.82135523613963035	0.90349075975359339	0.98562628336755642	1.0677618069815196	1.1498973305954825	1.2320328542094456	1.3141683778234086	1.3963039014373717	1.4784394250513346	1.5605749486652978	1.6427104722792607	1.7248459958932238	1.8069815195071868	1.8891170431211499	1.9712525667351128	2.0533880903490758	2.1355236139630391	2.2176591375770021	2.299794661190965	2.3819301848049284	2.4640657084188913	2.5462012320328542	2.6283367556468171	2.7104722792607805	2.7926078028747434	2.8747433264887063	2.9568788501026693	3.0390143737166326	3.1211498973305956	3.2032854209445585	3.2854209445585214	3.3675564681724848	3.4496919917864477	3.5318275154004106	3.6139630390143735	3.6960985626283369	3.7782340862422998	3.8603696098562628	3.9425051334702257	4.0246406570841886	4.1067761806981515	4.1889117043121153	4.2710472279260783	4.3531827515400412	4.4353182751540041	4.517453798767967	4.59958932238193	4.6817248459958929	4.7638603696098567	4.8459958932238196	4.9281314168377826	5.0102669404517455	0	4.2995306872090841E-3	4.2990614256401436E-3	4.2985547385803891E-3	4.298048111238734E-3	4.2975415436081396E-3	4.2970350356815682E-3	5.9093547624282624E-3	7.5143600385431117E-3	9.1120831971978379E-3	1.0702556428734453E-2	1.2285811781296195E-2	1.3861881161455661E-2	1.543079633484018E-2	1.6992588926754426E-2	1.8547107343212108E-2	2.0094535458851578E-2	2.1634904690303398E-2	2.3168246315107634E-2	2.4694591472329653E-2	2.6213971163173158E-2	2.772641625159053E-2	2.9231957464890476E-2	3.0730625394342959E-2	3.2222450495781478E-2	3.3707463090202679E-2	3.5185693364363266E-2	3.6656779327472348E-2	3.8121111617089212E-2	3.9578720236034697E-2	4.1029635053977963E-2	4.2473885808027398E-2	4.3911502103318914E-2	4.5342513413601591E-2	4.6766949081820781E-2	4.8184838320698559E-2	4.9596210213311689E-2	5.100109371366688E-2	5.2399517647273665E-2	5.3790855671437009E-2	5.5175757659077944E-2	5.655425228708999E-2	5.7926368104750353E-2	5.9292133534287778E-2	6.0651576871447954E-2	6.2004726286056307E-2	6.335160982257837E-2	6.4692255400677634E-2	6.6026690815770894E-2	6.7354943739581161E-2	6.8677041720688045E-2	6.9992148205882371E-2	7.1301122151624138E-2	7.2603990965829562E-2	7.3900781934107151E-2	7.5191522220303425E-2	7.6476238867046298E-2	7.7754958796285981E-2	7.9027708809833452E-2	8.0294515589896587E-2	8.1555405699613767E-2	8.2810405583585336E-2	Galc Non-responder	0	8.2135523613963035E-2	0.16427104722792607	0.24640657084188911	0.32854209445585214	0.41067761806981518	0.49281314168377821	0.57494866529774125	0.65708418891170428	0.73921971252566732	0.82135523613963035	0.90349075975359339	0.98562628336755642	1.0677618069815196	1.1498973305954825	1.2320328542094456	1.3141683778234086	1.3963039014373717	1.4784394250513346	1.5605749486652978	1.6427104722792607	1.7248459958932238	1.8069815195071868	1.8891170431211499	1.9712525667351128	2.0533880903490758	2.1355236139630391	2.2176591375770021	2.299794661190965	2.3819301848049284	2.4640657084188913	2.5462012320328542	2.6283367556468171	2.7104722792607805	2.7926078028747434	2.8747433264887063	2.9568788501026693	3.0390143737166326	3.1211498973305956	3.2032854209445585	3.2854209445585214	3.3675564681724848	3.4496919917864477	3.5318275154004106	3.6139630390143735	3.6960985626283369	3.7782340862422998	3.8603696098562628	3.9425051334702257	4.0246406570841886	4.1067761806981515	4.1889117043121153	4.2710472279260783	4.3531827515400412	4.4353182751540041	4.517453798767967	4.59958932238193	4.6817248459958929	4.7638603696098567	4.8459958932238196	4.9281314168377826	5.0102669404517455	0	0	0	0.62011260554567438	0.62003951912012423	0.61996644130853473	0.61989337210989071	0.61982031152317696	0.61974725954737853	0.61967421618148055	0.61960118142446818	0.6195281552753269	0.61945513773304206	0.61938212879659937	0.61930912846498443	0.6192300242811698	0.61915093020131073	0.6190718462241166	0.61899277234829697	0.61891370857256167	0.61883465489562062	0.61875561131618384	0.61867657783296159	0.61859755444466435	0.61851854115000271	0.61843953794768736	0.61836054483642922	0.61827494937030814	0.6181893657525882	0.6181037939816294	0.61801823405579182	0.61793268597343587	0.6178471497329221	0.61776162533261125	0.61767611277086454	0.61759061204604304	0.61750512315650841	0.61741964610062228	0.61733418087674663	0.61724121100392482	0.61714825513226723	0.61705531325966534	0.61696238538401083	0.61686947150319582	0.61677657161511268	0.6166836857176542	0.61659081380871328	0.61649795588618339	0.61640511194795811	0.61631228199193144	0.61621946601599775	0.61611905867858086	0.61601866770162306	0.61591829308245871	0.6158179348184224	0.61571759290684913	0.61561726734507449	0.61551695813043439	0.61541666526026528	0.61531638873190386	0.61521612854268748	0.61511588468995382	Galc Death	0	8.2135523613963035E-2	0.16427104722792607	0.24640657084188911	0.32854209445585214	0.41067761806981518	0.49281314168377821	0.57494866529774125	0.65708418891170428	0.73921971252566732	0.82135523613963035	0.90349075975359339	0.98562628336755642	1.0677618069815196	1.1498973305954825	1.2320328542094456	1.3141683778234086	1.3963039014373717	1.4784394250513346	1.5605749486652978	1.6427104722792607	1.7248459958932238	1.8069815195071868	1.8891170431211499	1.9712525667351128	2.0533880903490758	2.1355236139630391	2.2176591375770021	2.299794661190965	2.3819301848049284	2.4640657084188913	2.5462012320328542	2.6283367556468171	2.7104722792607805	2.7926078028747434	2.8747433264887063	2.9568788501026693	3.0390143737166326	3.1211498973305956	3.2032854209445585	3.2854209445585214	3.3675564681724848	3.4496919917864477	3.5318275154004106	3.6139630390143735	3.6960985626283369	3.7782340862422998	3.8603696098562628	3.9425051334702257	4.0246406570841886	4.1067761806981515	4.1889117043121153	4.2710472279260783	4.3531827515400412	4.4353182751540041	4.517453798767967	4.59958932238193	4.6817248459958929	4.7638603696098567	4.8459958932238196	4.9281314168377826	5.0102669404517455	0	1.0914250951532534E-4	2.1827310694326739E-4	3.3610730688622215E-4	4.539276188991391E-4	5.7173404461884861E-4	6.8952658568198814E-4	8.0730524372500233E-4	9.2507002038414289E-4	1.0428209172954686E-3	1.1605579360948457E-3	1.2782810784179473E-3	1.3959903459002539E-3	1.5136857401770532E-3	1.6313672628834402E-3	1.758888612414568E-3	1.8863936736789643E-3	2.013882448757125E-3	2.1413549397292803E-3	2.2688111486753944E-3	2.3962510776751661E-3	2.5236747288080287E-3	2.6510821041531491E-3	2.7784732057894294E-3	2.9058480357955063E-3	3.0332065962497502E-3	3.1605488892302662E-3	3.2985346293914826E-3	3.4365012691203608E-3	3.5744488110608444E-3	3.7123772578565115E-3	3.8502866121505734E-3	3.9881768765858755E-3	4.1260480538048983E-3	4.2639001464497561E-3	4.4017331571621979E-3	4.5395470885836054E-3	4.6773419433549963E-3	4.8151177241170223E-3	4.96499151177608E-3	5.1148427286016899E-3	5.2646713779929957E-3	5.4144774633486294E-3	5.5642609880667106E-3	5.7140219555448478E-3	5.863760369180137E-3	6.0134762323691632E-3	6.1631695485079999E-3	6.3128403209922086E-3	6.4624885532168393E-3	6.6121142485764317E-3	6.7739777373678209E-3	6.9358148519811282E-3	7.0976255967137849E-3	7.2594099758625215E-3	7.4211679937233703E-3	7.5828996545916618E-3	7.7446049627620276E-3	7.9062839225283992E-3	8.067936538184009E-3	8.2295628140213895E-3	8.3911627543323732E-3	BSC On Tx	0	8.2135523613963035E-2	0.16427104722792607	0.24640657084188911	0.32854209445585214	0.41067761806981518	0.49281314168377821	0.57494866529774125	0.65708418891170428	0.73921971252566732	0.82135523613963035	0.90349075975359339	0.98562628336755642	1.0677618069815196	1.1498973305954825	1.2320328542094456	1.3141683778234086	1.3963039014373717	1.4784394250513346	1.5605749486652978	1.6427104722792607	1.7248459958932238	1.8069815195071868	1.8891170431211499	1.9712525667351128	2.0533880903490758	2.1355236139630391	2.2176591375770021	2.299794661190965	2.3819301848049284	2.4640657084188913	2.5462012320328542	2.6283367556468171	2.7104722792607805	2.7926078028747434	2.8747433264887063	2.9568788501026693	3.0390143737166326	3.1211498973305956	3.2032854209445585	3.2854209445585214	3.3675564681724848	3.4496919917864477	3.5318275154004106	3.6139630390143735	3.6960985626283369	3.7782340862422998	3.8603696098562628	3.9425051334702257	4.0246406570841886	4.1067761806981515	4.1889117043121153	4.2710472279260783	4.3531827515400412	4.4353182751540041	4.517453798767967	4.59958932238193	4.6817248459958929	4.7638603696098567	4.8459958932238196	4.9281314168377826	5.0102669404517455	1	0.99989085749048467	0.99978172689305678	0.14994958390396707	0.14993191085716512	0.14991423989330716	0.14989657101214768	0.14987890421344122	0.14986123949694236	0.14984357686240565	0.14982591630958575	0.14980825783823729	0.14979060144811493	0.14977294713897341	0.14975529491056744	0.14973616670813777	0.14971704094894811	0.14969791763268639	0.14967879675904056	0.14965967832769864	0.14964056233834866	0.14962144879067873	0.14960233768437697	0.14958322901913154	0.14956412279463063	0.1495450190105625	0.14952591766661541	0.14950521980559123	0.1494845248096319	0.14946383267834082	0.14944314341132148	0.14942245700817736	0.14940177346851205	0.14938109279192921	0.14936041497803249	0.14933974002642561	0.1493190679367124	0.1492983987084967	0.14927773234138239	0.14925525127323352	0.14923277359070969	0.14921029929330099	0.14918782838049763	0.14916536085178991	0.14914289670666819	0.1491204359446229	0.14909797856514456	0.14907552456772374	0.14905307395185111	0.14903062671701742	0.14900818286271347	0.14898390333939476	0.14895962777220276	0.14893535616049286	0.14891108850362056	0.14888682480094143	0.14886256505181117	0.14883830925558561	0.14881405741162065	0.14878980951927231	0.14876556557789672	0.14874132558685008	BSC Non-responder	0	8.2135523613963035E-2	0.16427104722792607	0.24640657084188911	0.32854209445585214	0.41067761806981518	0.49281314168377821	0.57494866529774125	0.65708418891170428	0.73921971252566732	0.82135523613963035	0.90349075975359339	0.98562628336755642	1.0677618069815196	1.1498973305954825	1.2320328542094456	1.3141683778234086	1.3963039014373717	1.4784394250513346	1.5605749486652978	1.6427104722792607	1.7248459958932238	1.8069815195071868	1.8891170431211499	1.9712525667351128	2.0533880903490758	2.1355236139630391	2.2176591375770021	2.299794661190965	2.3819301848049284	2.4640657084188913	2.5462012320328542	2.6283367556468171	2.7104722792607805	2.7926078028747434	2.8747433264887063	2.9568788501026693	3.0390143737166326	3.1211498973305956	3.2032854209445585	3.2854209445585214	3.3675564681724848	3.4496919917864477	3.5318275154004106	3.6139630390143735	3.6960985626283369	3.7782340862422998	3.8603696098562628	3.9425051334702257	4.0246406570841886	4.1067761806981515	4.1889117043121153	4.2710472279260783	4.3531827515400412	4.4353182751540041	4.517453798767967	4.59958932238193	4.6817248459958929	4.7638603696098567	4.8459958932238196	4.9281314168377826	5.0102669404517455	0	0	0	0.84971430878914667	0.84961416152393565	0.84951402606207393	0.8494139024021703	0.84931379054283374	0.84921369048267348	0.84911360222029886	0.84901352575431943	0.84891346108334476	0.84881340820598483	0.84871336712084955	0.84861333782654913	0.8485049446794477	0.84839656537737296	0.84828819991855653	0.84817984830123017	0.84807151052362595	0.84796318658397618	0.84785487648051328	0.84774658021146987	0.84763829777507904	0.84753002916957387	0.84742177439318778	0.84731353344415439	0.84719624556501738	0.84707897392124787	0.84696171851059843	0.84684447933082208	0.84672725637967217	0.84661004965490216	0.84649285915426598	0.84637568487551784	0.84625852681641223	0.84614138497470404	0.8460242593481484	0.84590714993450067	0.84577975721499044	0.84565238368068862	0.84552502932870599	0.84539769415615373	0.84527037816014339	0.84514308133778693	0.84501580368619689	0.84488854520248624	0.84476130588376819	0.84463408572715659	0.84450688472976565	0.84437970288871	0.84424211892323731	0.84410455737581602	0.8439670182427933	0.84382950152051683	0.8436920072053351	0.84355453529359703	0.8434170857816522	0.84327965866585075	0.8431422539425435	0.84300487160808169	0.84286751165881735	BSC Death	0	8.2135523613963035E-2	0.16427104722792607	0.24640657084188911	0.32854209445585214	0.41067761806981518	0.49281314168377821	0.57494866529774125	0.65708418891170428	0.73921971252566732	0.82135523613963035	0.90349075975359339	0.98562628336755642	1.0677618069815196	1.1498973305954825	1.2320328542094456	1.3141683778234086	1.3963039014373717	1.4784394250513346	1.5605749486652978	1.6427104722792607	1.7248459958932238	1.8069815195071868	1.8891170431211499	1.9712525667351128	2.0533880903490758	2.1355236139630391	2.2176591375770021	2.299794661190965	2.3819301848049284	2.4640657084188913	2.5462012320328542	2.6283367556468171	2.7104722792607805	2.7926078028747434	2.8747433264887063	2.9568788501026693	3.0390143737166326	3.1211498973305956	3.2032854209445585	3.2854209445585214	3.3675564681724848	3.4496919917864477	3.5318275154004106	3.6139630390143735	3.6960985626283369	3.7782340862422998	3.8603696098562628	3.9425051334702257	4.0246406570841886	4.1067761806981515	4.1889117043121153	4.2710472279260783	4.3531827515400412	4.4353182751540041	4.517453798767967	4.59958932238193	4.6817248459958929	4.7638603696098567	4.8459958932238196	4.9281314168377826	5.0102669404517455	0	1.0914250951532534E-4	2.1827310694326737E-4	3.3610730688622215E-4	4.539276188991391E-4	5.7173404461884861E-4	6.8952658568198814E-4	8.0730524372500233E-4	9.2507002038414289E-4	1.0428209172954686E-3	1.1605579360948457E-3	1.2782810784179473E-3	1.3959903459002539E-3	1.5136857401770532E-3	1.6313672628834402E-3	1.758888612414568E-3	1.8863936736789643E-3	2.013882448757125E-3	2.1413549397292803E-3	2.2688111486753944E-3	2.3962510776751661E-3	2.5236747288080283E-3	2.6510821041531487E-3	2.778473205789429E-3	2.9058480357955054E-3	3.0332065962497493E-3	3.1605488892302654E-3	3.2985346293914817E-3	3.4365012691203599E-3	3.5744488110608435E-3	3.7123772578565102E-3	3.8502866121505721E-3	3.9881768765858746E-3	4.1260480538048974E-3	4.2639001464497553E-3	4.4017331571621961E-3	4.5395470885836037E-3	4.6773419433549946E-3	4.8151177241170205E-3	4.9649915117760774E-3	5.1148427286016873E-3	5.2646713779929931E-3	5.4144774633486268E-3	5.564260988066708E-3	5.7140219555448452E-3	5.8637603691801344E-3	6.0134762323691606E-3	6.1631695485079973E-3	6.312840320992206E-3	6.4624885532168367E-3	6.6121142485764291E-3	6.7739777373678183E-3	6.9358148519811256E-3	7.0976255967137815E-3	7.2594099758625181E-3	7.4211679937233668E-3	7.5828996545916584E-3	7.7446049627620242E-3	7.9062839225283957E-3	8.0679365381840056E-3	8.229562814021386E-3	8.3911627543323698E-3	Time (years)
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