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Abstract
Purpose
Analysis of the predicted versus actual utilisation of nivolumab 24 months following its addition to the Pharmaceutical Benefits Scheme (PBS) for the adjuvant treatment of melanoma on 1 March 2020. A broad market review of all medicines used in the treatment of melanoma was also undertaken. 
Data Source / methodology
PBS dispensing data was extracted from the PBS data maintained by the Department of Health and Aged Care, processed by Services Australia.
Key Findings
· In the first year of listing adjuvant nivolumab was utilised by 1,311 patients at a cost of $75 million (based on published prices) to the PBS/RPBS which was xxxx than predicted.
· In the second year of listing adjuvant nivolumab was utilised by 1,120 patients at a cost of $62 million (based on published prices) to the PBS/RPBS which was xxxx than predicted.
· Patients initiating on adjuvant nivolumab ranged between 140-190 new patients per quarter.
· The majority of patients beginning adjuvant nivolumab were males (1,495 since listing) with a median age of 68 years, while females numbered less (719 since listing) with a median age of 66 years.
· Rate of prescribing of adjuvant nivolumab was as expected with capital cities and Queensland being the primary locations. 
· Median time on treatment for adjuvant nivolumab was 231 days with breaks and 211 days without breaks. 
· Approximately 75% of supplies of adjuvant nivolumab were at 480 mg every four weeks, 20% 240 mg and 5% was dose reductions or dose by weight.  
· The utilisation and expenditure of nivolumab and ipilimumab have increased considerably since restrictions were changed in 2018 and 2019 regarding use in the unresectable setting. 
· Based on published prices, total expenditure for melanoma medications in 2021 was approximately $500 million with the majority of costs incurred by checkpoint inhibitors in the unresectable market followed by PD1 inhibitors in the adjuvant market and BRAF/MEK inhibitors in the unresectable market. 
· 

Purpose of analysis
Analysis of the predicted versus actual utilisation of nivolumab 24 months following its addition to the Pharmaceutical Benefits Scheme (PBS) for the adjuvant treatment of melanoma on 1 March 2020. A broad market review of all medicines used in the treatment of melanoma was also undertaken. 
Background
Clinical situation
Melanoma is caused by the differentiation of melanocytes to cancerous cells as a consequence of aberrant changes at molecular and biochemical levels.1 Melanocytes are responsible for the production of melanin that protect against DNA damage induced by UV radiation.1 Keratinocytes are responsible for the growth of melanocytes and a melanoma develops when melanocyte growth becomes uncontrolled.1
In Australia melanoma was the fourth most commonly diagnosed cancer in 2017 and is expected to become the third most commonly diagnosed in 2021 with an estimated 16,878 new cases diagnosed.2 In 2021 it is estimated there will be 1,315 deaths caused by melanoma and a 0.41% risk of dying from melanoma by the age of 85 years2 making it the deadliest form of skin cancer1.
In the locoregional melanoma setting current guidelines suggest the surgical resection of the melanoma followed by adjuvant therapy, however there is emerging evidence for the use of neoadjuvant therapy.3
In the metastatic setting current guidelines recommend individualised treatments such as the use of targeted therapies B-Raf serine-threonine kinase (BRAF) inhibitors, Mitogen-activated protein kinase (MEK) inhibitors or immunotherapies such as nivolumab a programmed cell death protein 1/ ligand 1 (PD-1/PDL-1) inhibitor with ipilimumab which targets the cytotoxic T-lymphocyte-associated protein 4 (CTL-4) receptor.4 
Pharmacology
Nivolumab is a monoclonal antibody which binds to programmed death-1 (PD-1) receptor and blocks its interaction with the ligands PD-L1 and PD-L2. The PD-1 receptor is a negative regulator of T-cell activity. In syngeneic mouse models, blocking PD-1 activity resulted in decreased tumour growth.5
Therapeutic Goods Administration (TGA) approved indications
Nivolumab is currently TGA approved for the following indications:
· Melanoma. 
· Non-Small Cell Lung Cancer with/without ipilimumab.
· Malignant Pleural Mesothelioma with ipilimumab.
· Renal Cell Carcinoma with ipilimumab/cabozantinib.
· Classical Hodgkin Lymphoma. 
· Squamous Cell Carcinoma of the Head and Neck. 
· Urothelial Carcinoma.
· Hepatocellular Carcinoma. 
· Oesophageal Squamous Cell Carcinoma. 
· Adjuvant Oesophageal Cancer or Gastro-Oesophageal Junction.
· Gastric Cancer, Gastro-oesophageal Junction Cancer, or Oesophageal Adenocarcinoma in combination with fluoropyrimidine and platinum based chemotherapy.
[bookmark: _Hlk124862634]There was a black box warning for nivolumab in combination with ipilimumab due to the increased incidence and severity of adverse reactions than when either is used as monotherapy. 
Dosage and administration
Nivolumab is administered via a 30 minute intravenous infusion and the recommended dose in the adjuvant treatment of melanoma is:
· 3mg/kg every two weeks OR
· 240mg every two weeks OR
· 480mg every four weeks.
The current Product Information (PI) and Consumer Medicine Information (CMI) are available from the TGA (Product Information) and the TGA (Consumer Medicines Information).
PBS listing details (as at 5 August 2022)
Table 1: PBS listing of nivolumab for adjuvant therapy of melanoma 
	Item
	Name, form & strength, pack size
	Max. quant. 
	Rpts 
	DPMQ
	Brand name and manufacturer

	11900H
	Nivolumab, 40mg/4mL injection, 4mL vial
Nivolumab, 100mg/10mL injection, 10mL vial
	480mg
	5
	$9557.05
	Opdivo,
Bristol-Myers Squibb Australia Pty Ltd

	11906P
	Nivolumab, 40mg/4mL injection, 4mL vial
Nivolumab, 100mg/10mL injection, 10mL vial
	
	
	
	


Source: the PBS website. Note: Special Pricing Arrangements apply.


Restriction
Resected Stage IIIB, IIIC, IIID or Stage IV malignant melanoma
Treatment Phase: Initial treatment
Clinical criteria;
The treatment must be adjuvant to complete surgical resection,
AND
Patient must have a WHO performance status of 1 or less,
AND
The treatment must be the sole PBS-subsidised therapy for this condition,
AND
Patient must not have received prior PBS-subsidised treatment for this condition,
AND
The treatment must commence within 12 weeks of complete resection,
AND
Patient must not receive more than 12 months of combined PBS-subsidised and non-PBS-subsidised adjuvant therapy.
Patients must only receive a maximum of 240 mg every two weeks or 480 mg every four weeks under a weight based or flat dosing regimen.
Note
In the first few months after start of immunotherapy, some patients can have a transient tumour flare with subsequent disease response. When progression is suspected, this should be confirmed through a confirmatory scan, taken at least 4 weeks later.
Treatment Phase: Continuing treatment
Clinical criteria:
Patient must have previously been issued with an authority prescription for this drug for adjuvant treatment following complete surgical resection,
AND
Patient must not have experienced disease recurrence,
AND
The treatment must be the sole PBS-subsidised therapy for this condition,
AND
Patient must not receive more than 12 months of combined PBS-subsidised and non-PBS-subsidised adjuvant therapy.
Patients must only receive a maximum of 240 mg every two weeks or 480 mg every four weeks under a weight based or flat dosing regimen.
For details of the current PBS listing refer to the PBS website.


Date of listing on PBS
Nivolumab was listed on the PBS for adjuvant therapy of melanoma following complete surgical resection on 1 March 2020. 
Relevant aspects of consideration by the Pharmaceutical Benefits Advisory Committee (PBAC)
Nivolumab was considered as adjuvant treatment for melanoma by the PBAC over four submissions. 
July 2018 PBAC Meeting
The first submission for nivolumab requested a listing for adjuvant treatment for completely resected Stage III or Stage IV melanoma on a cost-utility basis compared with observation or interferon alfa 2B. The submission was considered by DUSC and it was noted that the estimated population was uncertain due to difficulty in estimating disease progression from primary disease incidence, especially as USA data was used to inform assumptions which would likely differ to the Australian population. 
The PBAC did not recommend the listing of melanoma due to the high uncertainty in magnitude of clinical benefit, high incremental cost-effectiveness ratio and high financial impact. 
For further details refer to the Public Summary Document from the July 2018 PBAC meeting.
March 2019 PBAC Meeting
The second submission revised the sources for the financial estimates and used primarily Australian sources. The PBAC still considered that the estimated financial implications were uncertain, particularly with regards to the cost-offsets, which were not well justified, and the proportion of patients initially diagnosed with Stage I or II disease that experience a disease recurrence with resectable Stage III or Stage IV disease.
The PBAC did not recommend the listing of melanoma due to the high uncertainty in magnitude of clinical benefit, high incremental cost-effectiveness ratio and high financial impact.
For further details refer to the Public Summary Document from the July 2018 PBAC meeting.
July 2019 PBAC Meeting
The PBAC noted that the estimated financial implications of listing nivolumab on the PBS for use as an adjuvant in melanoma patients had been updated from the March 2019 submission and appeared more reasonable, although noted that the proportion of Stage III patients with completely resectable disease (86%) may have been overestimated.
The PBAC acknowledged that there was a high unmet clinical need for effective therapies to reduce the risk of recurrence for patients with resected Stage IIIB, IIIC, IIID or Stage IV melanoma. The PBAC deferred making a decision regarding the listing of nivolumab as adjuvant treatment for patients with completely resected Stage IIIB, IIIC, IIID or Stage IV melanoma to allow for further discussions regarding an acceptable price and risk sharing arrangement.
For further details refer to the Public Summary Document from the July 2018 PBAC meeting.
November 2019 PBAC Meeting
The PBAC recommended the listing of nivolumab for the adjuvant treatment of completely resected Stage IIIB, IIIC, IIID or Stage IV malignant melanoma. The PBAC noted changes made to the economic analysis and considered that the uncertainty surrounding uptake in the adjuvant setting and changes to use in the unresectable or metastatic setting would be managed by subsidisation caps through a Risk Sharing Arrangement (RSA).
The PBAC noted that the estimated financial implications of listing nivolumab on the PBS for use as an adjuvant in melanoma patients had been updated from the July 2019 minor resubmission and considered that the following assumptions were reasonable: 
· That 81% of Stage III patients would have resectable disease; 
· That the uptake rate of PD-1 inhibitors in BRAF mutant patients would be 74.1% in the adjuvant setting; and 
· That the equivalent number of grandfathered patients to receive a full course of treatment on the PBS would be less than 500 in Year 1 of PBS listing
The sponsor proposed a RSA for patients receiving PD-1 inhibitors across the adjuvant and unresectable or metastatic settings. 
For further details refer to the Public Summary Document from the July 2018 PBAC meeting.
Approach taken to estimate utilisation
An epidemiological approach was taken to estimate the utilisation of nivolumab as an adjuvant treatment in melanoma patients. The incidence of melanoma was estimated from the Australian Cancer Incidence and Mortality book published by the Australian Institute of Health and Welfare (AIHW) and the proportion of these patients diagnosed at different stages were estimated using data from Cancer Australia’s National Cancer Control Indicators. The number of patients experiencing disease progression from the various stages of melanoma was estimated using an epidemiological model based on the proportion of patients diagnosed at stages I and II who would progress to treatment as indicated in the DUSC 2017 report on melanoma. Patients with completely resectable disease was estimated based on a clinician survey and taking into account PBAC comments from the July 2019 submission. This represented the total eligible pool of patients for adjuvant therapy and a further input was applied to establish the number of patients with the BRAF V600 variant who would have a reduced uptake rate of nivolumab compared to the wild-type variant with supporting data from a clinician survey. Grandfathered patients were also added to the first year estimates. 
Table 2: Summary of key inputs for estimates of the November 2019 submission. 
	Patient population size assumptions
	Per Year

	Incident population newly diagnosed melanoma
	Xxxxxxxx

	Stage III 3.0%, based on NCCI (2011)
	Xxxxxxxx

	Stage IV 2.1%, based on NCCI (2011)
	Xxxxxxxx

	92.1% Stage I/II disease, based on NCCI (2011)
	Xxxxxxxx

	% patients that progress from Stage I/II to Stage III/IV disease
	Xxxxxxxx

	% patients with completely resectable Stage III disease
	Xxxxxxxx

	% patients with completely resectable Stage IV disease
	Xxxxxxxx

	% of Stage III patients that are subgroup Stage IIIA
	Xxxxxxxx

	Treatment uptake rate
	Xxxxxxxx

	% BRAF MT
	Xxxxxxxx

	Uptake PD-1 therapy in BRAF MT eligible patients
	Xxxxxxxx

	Total new patients treated with PD-1 for AdjMEL
	xxxxxxxx



Previous reviews by the DUSC
Nivolumab has been reviewed previously by DUSC for non-small cell lung cancer (June 2020), renal cell carcinoma (June 2020) and in combination with ipilimumab for Stage IV clear cell variant renal cell carcinoma (October 2021). 
Melanoma listings for molecularly targeted drugs and immunotherapies were also reviewed by DUSC in October 2018 however at the time there were no listings for adjuvant therapies. 
For details of the DUSC reviews refer to the Public Release Documents.
Methods
Data from 1 March 2020 to 30 July 2022 were extracted from the PBS data maintained by Department of Health and Aged Care, processed by Services Australia on or before 10 August 2022 for the PBS item codes corresponding to the adjuvant use of nivolumab in melanoma.
PBS prescription data were used to determine the number of prescriptions supplied and the PBS expenditure based on the published list prices. These data were also used to count the number of patients, both incident (new to treatment) and prevalent (number treated in each time period, i.e. year or quarter).
PBS prescription data also contains age and gender information. This information was used to perform a breakdown of prevalent patients by age and gender. 
The Kaplan-Meier method was used to determine the length of treatment for patients on nivolumab. A break in treatment was defined as a gap of more than three times the median time between supplies which was found to be 28 days. A patient was deemed to be continuing treatment (classified as censored in the Kaplan-Meier analysis) at the end of the data period (i.e. the end of July 2022) if their last prescription was within three times the median time to resupply of this end date. Otherwise the patient was deemed to have ceased treatment with the treatment coverage end date being the supply date of their last prescription plus a median time to resupply. If a patient’s supply was after a gap of more than three times the median time to resupply, then the patient was deemed to have been re-treated. 
Mapping data was created using patient post codes supplied upon dispensing. Prescriptions were then aggregated by approximate Statistical Area Level 4 (SA4) geographical areas as determined by the Australian Statistical Geography Standard established by the Australian Bureau of Statistics. Some patients were linked to post codes reserved for PO boxes that did not map to SA4 regions. Pharmacy post code data was used instead of patient post code for these prescriptions. 
The Sankey diagram (Figure 4) was created based on the last processed prescription for each patient per month following initiation in those patients who began treatment in the first year of listing.  
The estimates model used to present the estimated cost to the PBS/RPBS was a model that was agreed upon by both the Department of Health and Aged Care and the Sponsor. Refer to the ‘Approach to estimate utilisation’ section for further details on the development of the financial estimates. 


Results
Analysis of nivolumab drug utilisation for resected melanoma
Overall utilisation
Figure 1: Utilisation of nivolumab for the adjuvant treatment of melanoma.
Prescription data between 2020Q1 to 2022Q2 presented as prevalent and initiating patients on nivolumab as adjuvant therapy in melanoma can be seen in Figure 1. There were a total of 437 new patients in the first quarter of listing 2020Q1. Following this the number of prevalent patients peaked in 2020Q2 at 788 patients before plateauing just under 600 prevalent patients per quarter since 2021Q3. The number of initiating patients has remained consistent ranging between 140 to 190 new patients per quarter. 



Utilisation by relevant sub-populations/regions or patient level analysis
[image: ]Figure 2: Violin plot of initiating patients on nivolumab as adjuvant therapy in melanoma by sex and age.
A breakdown of initiating patients on nivolumab as adjuvant therapy in melanoma can be seen in Figure 2. From the date of listing there were a total of 2,214 patients of which 719 were female and 1,495 were males. The median age at initiation varied between sexes with 66 years old in females and 68 years in males however the interquartile range (range representing 50% of the population) for both groups were largely similar between 65-75 years old.  
[image: Map

Description automatically generated]Figure 3: Choropleth map shading by the number of prescriptions of nivolumab as adjuvant therapy in melanoma per 1000 population. 
Prescription data was standardised by population according to SA4 regions. This data was mapped and presented in Figure 3 which shows that the majority of prescribing for nivolumab as adjuvant therapy in melanoma occurs around major metropolitan locations. Regions with the highest rates of prescribing aside from major cities were the Bunbury region of Western Australia, Townsville, Darling Downs – Maranoa of Queensland, Richmond – Tweed on the border of New South Wales and Queensland and the Capital and Hunter Valley region excluding Newcastle in New South Wales.   
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Figure 4:  Sankey diagram illustrating the flow of patients each month following initiation of nivolumab as adjuvant therapy in melanoma.
Figure 4 represents a Sankey diagram showing the flow of patients each month after beginning treatment on nivolumab as adjuvant therapy in melanoma. The diagram follows patients who began treatment in the first year of listing and it can be seen that the majority of patients move towards no further treatments after ceasing nivolumab. A small proportion of patients in each step move towards treatment with ipilimumab while a larger proportion move to BRAF and MEK inhibitors. 

[image: ]Figure 5: Kaplan-Meier analysis of the time on treatment of patients supplied nivolumab as adjuvant therapy in melanoma including treatment breaks.
The median time to resupply for nivolumab as adjuvant therapy in melanoma was 28 days. The Kaplan-Meier analysis in Figure 5 includes patients with identified treatment breaks of longer than 84 days. Figure 5 shows this analysis where 25.79% of patients were censored and the median time on treatment for the remaining 1643 patients was 231 days.
[image: ]Figure 6: Kaplan-Meier analysis of the time on treatment of patients supplied nivolumab as adjuvant therapy in melanoma without treatment breaks (first episode of treatment).
Figure 6 shows another Kaplan-Meier analysis however does not include treatment breaks and therefore represents a patient’s first episode of treatment. A total of 24.80% of patients were censored from the analysis and the remaining 1665 patients had a median time on treatment of 211 days (95% CI 197-224). 

[image: ]
Figure 7: Histogram of time between supplies of nivolumab as adjuvant therapy in melanoma.
Nivolumab as adjuvant therapy in melanoma can be dosed on either a 2 or 4 week regimen. Figure 7 represents a histogram of the time between supplies of nivolumab as adjuvant therapy in melanoma and indicates that over 50% of patients were likely to be on the 4-weekly regimen while a smaller group of around 20% were closer to a 2-weekly resupply.
[image: ]
Figure 8: Histogram of the PBS quantity supplied per prescription of nivolumab for as adjuvant therapy in melanoma. 
The 2-weekly regimen of nivolumab as adjuvant therapy in melanoma can either be dosed as mg/kg or a flat dose of 240mg while the 4-weekly regimen uses a 480mg flat dose. Figure 8 represents a histogram of the PBS quantity supplied per prescription of nivolumab as adjuvant therapy in melanoma. It shows that approximately 75% of patients were dosing at 480mg per supply, approximately 20% were dosing at 240mg per supply and the remaining 5% were either dose reductions or dosing according to weight. 


Analysis of actual versus predicted utilisation
Table 3: Actual versus predicted utilisation and cost to the PBS/RPBS of nivolumab as adjuvant therapy in melanoma.
	Nivolumab listing years 
	Year 1
	Year 2

	
	March 2020- February 2021
	March 2021- February 2022

	Patients 
	Predicted 
	xxxxxxxx
	xxxxxxxx 

	
	Actual
	1,311
	1,120

	
	Difference 
	Xxxxxxxx
	xxxxxxxx

	Prescriptions
	Predicted 
	xxxxxxxx
	Xxxxxxxx

	
	Actual 
	8,777
	6,799

	
	Difference 
	Xxxxxxxx
	xxxxxxxx

	Net Cost PBS/RPBS
	Predicted
	xxxxxxxxXXXX
	Xxxxxxxxxxx

	
	Actual
	$75,212,434
	$62,396,373

	
	Difference
	Xxxxxxxx
	xxxxxxxx


[bookmark: _Hlk124944706]Note: Net cost to PBS/RPBS figures based on published prices. 
Table 3 presents a comparison of the predicted versus actual utilisation and expenditure of nivolumab as adjuvant therapy in melanoma since listing in March 2020. In the first year of listing the number of prevalent patients was 1,311 which is xxxxxxxx than what was predicted. The number of patients in Year 2 was 1,120 which is xxxxxxxx than the xxxxxxxx that was predicted. The number of prescriptions dispensed in all years of listing were xxxxxxxx than what was predicted and the cost to the PBS/RPBS mirror the amount of prescriptions that were dispensed and were xxxxxxxx than predicted.


Melanoma market overview
For the purpose of this review the melanoma market was categorised into the following groups presented in Table 4.
Table 4: Classification of melanoma medicines for this review.
	Surgical classification
	Class
	Drug name

	Post complete surgical resection
	PD1 inhibitors
	Nivolumab

	
	
	Pembrolizumab

	
	BRAF and MEK inhibitors
	Dabrafenib

	
	
	Trametinib

	Unresectable
	Checkpoint inhibitors
	Ipilimumab

	
	
	Nivolumab

	
	
	Pembrolizumab

	
	BRAF inhibitors
	Dabrafenib

	
	
	Encorafenib

	
	
	Vemurafenib

	
	MEK inhibitors
	Binimetinib

	
	
	Cobimetinib

	
	
	Trametinib

	
	Other
	Fotemustine

	
	
	Interferon Alfa-2B













Figure 9: Prevalent patients per year on melanoma medications according to surgical classification of restrictions. 
Note: Total unresectable patients count contains patients who may have been considered in the post resection group in the same year. The two populations cannot be summed. 
The number of patients using melanoma medications can be seen in Figure 9. In 2021 there were around 1,500 patients who used a medicine listed for post complete surgical resection and around 5,000 patients who used medicines for unresectable melanoma. It should be noted that some patients may have progressed from the post resection group into the unresectable group and as such the populations cannot be summed.
Table 4: Number of patients progressing from post resection to unresectable restrictions per year
	Year
	Overlap
	Total patients on post resection medicines
	Percent

	2019
	18
	55
	33%

	2020
	299
	1434
	21%

	2021
	326
	1489
	22%


Table 4 shows the number of patients who had a script dispensed as post-complete resection of melanoma and went on to also have a script dispensed for a medicine with an unresectable restriction in that year. The data from 2020 and 2021 indicate that approximately 20% of the patients of the post-resection group progressed to the unresectable group. 

Figure 10: Utilisation of PD1 inhibitors post complete surgical resection of melanoma
The utilisation of PD1/L1 inhibitors for the treatment of previously surgically resected melanoma can be seen in Figure 10. As seen previously in Figure 1, the utilisation of nivolumab has plateaued at approximately 600 patients per quarter and the introduction of pembrolizumab for adjuvant treatment of melanoma in 2020Q3 appears to have had little impact on the utilisation of nivolumab. Pembrolizumab utilisation appears steady at less than 100 patients per quarter however recent data shows an uptick which may result in increased utilisation in future data. 
Figure 11: Utilisation of BRAF and MEK inhibitors post complete surgical resection of melanoma.
The restriction for the BRAF inhibitor dabrafenib and the MEK inhibitor trametinib for use after surgical resection of melanoma state that they should be used together. Figure 11 shows the utilisation of these drugs for this indication and both prevalent and initiating patient numbers are matching with a plateau of approximately 100 prevalent patients per quarter and less than 40 new patients per quarter. 
Figure 12: Utilisation of checkpoint inhibitors for unresectable melanoma.
Ipilimumab was the first checkpoint inhibitor for unresectable melanoma that was PBS listed and available since 2013Q3 while pembrolizumab was listed in 2015Q3 and nivolumab followed in 2016Q2. Figure 12 shows that ipilimumab utilisation had remained steady from 2013 until pembrolizumab was listed in 2015 which caused a substantial decrease in ipilimumab utilisation. Nivolumab however did not substantially impact the market when it listed in 2016Q2 however utilisation increased substantially after 2018Q3 and hasn’t appeared to plateau. During this same period pembrolizumab utilisation has decreased from 1300 to 800 prevalent patients per quarter. 
Figure 13: Utilisation of BRAF inhibitors for unresectable melanoma. 
Note: Any patient numbers less than five per quarter have been increased to five to prevent re-identification. 
Dabrafenib was the first BRAF inhibitor for unresectable melanoma and was listed in 2013Q4. Since then it has increased in utilisation and peaking at approximately 700 prevalent patients per quarter before dropping considerably with the introduction of encorafenib in 2020Q2 (Figure 13). Vemurafenib was listed in 2017Q2 however does not appear to have substantially altered the market. 












Figure 14: Utilisation of MEK inhibitors for unresectable melanoma. 
Note: Any patient numbers less than five per quarter have been increased to five to prevent re-identification. 
The utilisation of MEK inhibitors (Figure 14) mirrors that of the BRAF inhibitors with binimetinib utilisation being similar to dabrafenib, cobimetinib similar to encorafenib and trametinib similar to vemurafenib. 
Figure 15: Utilisation of other medicines for unresectable melanoma.
Figure 15 shows the utilisation of other medicines such as fotemustine and interferon alfa-2B for malignant melanoma. The use of both medicines has declined since their introduction and interferon alfa-2B was delisted on 31 May 2018 and fotemustine was delisted on 31 July 2022. 


Melanoma expenditure 

Figure 16: Total PBS/RPBS expenditure for melanoma medications
[bookmark: _Hlk124944807]Note: Expenditure figures based on published prices. 

The total PBS/RPBS expenditure for melanoma medications can be seen in Figure 16. Three main groups make up the approximate $120 million dollars per quarter market. The largest share comprising of $80 million per quarter is due to the checkpoint inhibitors in unresectable melanoma, followed by $20million in the PD1 inhibitor resected market and $20 million in the BRAF/MEK inhibitor unresectable market. Total expenditure for 2021 was approximately $500 million. 

Figure 17: Total PBS/RPBS expenditure for PD1 inhibitors post complete surgical resection of melanoma
Note: Expenditure figures based on published prices. 

The total PBS/RPBS expenditure for PD1 inhibitors as adjuvant therapy in melanoma can be seen in Figure 17 which shows a gradual decline in nivolumab cost from a peak of over $20million per quarter to $15 million per quarter. Pembrolizumab has been increasing steadily since listing in 2020Q3 to approximately $3 million per quarter in 2022Q2. 
Figure 18: Total PBS/RPBS expenditure for BRAF/MEK inhibitors post complete surgical resection of melanoma
Note: Expenditure figures based on published prices. 

Figure 18 shows the total PBS/RPBS expenditure for dabrafenib and trametinib for surgically resected melanoma where the cost has been steady at $1.4 million per drug per quarter since 2020. The expenditure for both medicines is approximately the same reflecting the similar patient numbers seen in Figure 11. 
Figure 19: Total PBS/RPBS expenditure for checkpoint inhibitors in unresectable melanoma
Note: Expenditure figures based on published prices. 

Expenditure on checkpoint inhibitors in unresectable melanoma (Figure 19) mirrors that of the prevalent patient numbers seen in Figure 12. Ipilimumab expenditure first peaked at $25 million per quarter in 2014Q3 before declining to a low of $2 million per quarter in 2015Q4 which followed the PBS listing of pembrolizumab. Pembrolizumab expenditure increased to less than $40 million per quarter before it too declined with the increase in use of nivolumab plus ipilimumab following 2016Q3.
Figure 20: Total PBS/RPBS expenditure for BRAF inhibitors in unresectable melanoma
Note: Expenditure figures based on published prices. 

Figure 21: Total PBS/RPBS expenditure for MEK inhibitors in unresectable melanoma
Note: Expenditure figures based on published prices. 
Total PBS/RPBS expenditure for BRAF and MEK inhibitors in unresectable melanoma can be seen in Figures 20 and 21 respectively. Both figures illustrate a similar pattern of expenditure to the number of prevalent patients in Figures 13 and 14.

Figure 22: Total PBS/RPBS expenditure for other medicines in unresectable melanoma
Note: Expenditure figures based on published prices. 

The total PBS/RPBS expenditure for other medicines can be seen in Figure 22 which shows a decline in cost since 2012 before finally reducing to near zero following the delisting of both medicines. 


Discussion
Overall the total number of patients utilising medications with post complete surgical resection restrictions is similar to the number of patients estimated by the nivolumab as adjuvant therapy in melanoma submission. The actual number of patients using nivolumab in the first year of listing was xxx xxxx than predicted suggesting that the listing of the BRAF and MEK inhibitors in late 2019 as well as pembrolizumab in 2020Q3 have contributed to the xxxxxxxxxxxxxxxx. 
The Australian population utilising nivolumab for adjuvant treatment of resected melanoma differed from the CheckMate-238 that was used as part of the submission. In the CheckMate-238 trial the majority of patients were aged less than 65 years old which differs from the interquartile range of 65-75 years that was seen in this analysis. This difference in age may also explain the difference in time on treatment. The trial saw patients have a median of 24 doses at two weekly intervals which is approximately equivalent to 336 days. The results from this analysis indicate that the median time on treatment was 231 days with treatment breaks and 211 days without. The difference in treatment lengths may therefore be due to an older and frailer population. 
The final net effective cost of adjuvant nivolumab was calculated based on the advice from the July 2019 PBAC meeting which suggested 9% of patients would receive 240 mg at two weekly intervals, 88% at 480 mg four weekly and 3% as weight-based dosing (paragraph 5.7, November 2019 PBAC Public Summary Document). The data from this analysis suggests that 75% of patients were dosing at 480 mg per supply, approximately 20% were dosing at 240 mg per supply and the remaining 5% were either dose reductions or dosing according to weight. 
The visualisation of the rate of prescriptions of adjuvant nivolumab shows that the higher rates of use are in central cities and Queensland which is in line with expectations. Cramb et al., 20205 produced a choropleth map detailing the standardised incidence ratio for melanoma with similar regions of high incidence. Notable differences however were in the higher rates of prescribing in the Hunter Valley and Capital regions in New South Wales in Cairns and Townsville in north Queensland. 
Nivolumab entered the unresectable melanoma market in 2016Q2 and did not substantially affect the market. Following a change in the restriction in 2018Q3 which allowed for combined use with ipilimumab as first line immunotherapy with a BRAF V600 negative variant and subsequent extension in 2019Q4 to include BRAF V600 positive variants, the utilisation of nivolumab in the unresectable setting has grown substantially. 


[bookmark: _Hlk124253626]DUSC consideration
DUSC noted that the total number of patients utilising medications with post complete surgical resection restrictions was similar to the number of patients estimated by the submission for nivolumab as adjuvant therapy in melanoma. DUSC noted the actual number of patients using nivolumab in the first year of listing was xxx xxxx than predicted suggesting that the listing of the BRAF and MEK inhibitors in late 2019 as well as pembrolizumab in 2020Q3 have contributed to the xxxxxxxxxxxxxxx. 
DUSC noted that in the CheckMate-238 trial for adjuvant nivolumab the majority of patients were aged less than 65 years old which differed from the interquartile range seen in this DUSC analysis of 65-75 years. This difference in age may also explain the difference in time on treatment. The trial reported patients had a median of 24 doses at two weekly intervals which is approximately equivalent to 336 days. The results from the DUSC analysis indicated that the median time on treatment was 231 days with treatment breaks and 211 days without. DUSC noted the difference in treatment length was likely due to an older and frailer PBS population. 
DUSC noted the final net effective cost of adjuvant nivolumab was calculated based on the advice from the July 2019 PBAC meeting which suggested 9% of patients would receive 240 mg at two weekly intervals, 88% at 480 mg four weekly and 3% as weight-based dosing (paragraph 5.7, November 2019 PBAC Public Summary Document). DUSC noted the data from this analysis suggested that 75% of patients were dosing at 480 mg per supply, approximately 20% were dosing at 240 mg per supply and the remaining 5% were either dose reductions or dosing according to weight. 
DUSC noted the rate of prescriptions of adjuvant nivolumab was higher in central cities and Queensland which was in line with expectations. 
DUSC noted nivolumab entered the unresectable melanoma market in 2016Q2 and did not substantially affect the market. Following a change in the restriction in 2018Q3 which allowed for combined use with ipilimumab as first line immunotherapy with a BRAF V600 negative variant and subsequent extension in 2019Q4 to include BRAF V600 positive variants, the utilisation of nivolumab in the unresectable setting grew substantially. DUSC considered that the growth of nivolumab use could be attributed to the combined listings with nivolumab and also an increasing prevalent pool due to no cessation criteria. DUSC considered emerging evidence for the superiority of combined ipilimumab and nivolumab in BRAF variant positive patients as first line treatment may have also contributed to the increased use. 
DUSC actions
DUSC requested that the report be provided to the PBAC for consideration. 
Context for analysis
The DUSC is a Sub Committee of the Pharmaceutical Benefits Advisory Committee (PBAC). The DUSC assesses estimates on projected usage and financial cost of medicines.
The DUSC also analyses data on actual use of medicines, including the utilisation of PBS listed medicines, and provides advice to the PBAC on these matters. This may include outlining how the current utilisation of PBS medicines compares with the use as recommended by the PBAC. 
The DUSC operates in accordance with the quality use of medicines objective of the National Medicines Policy and considers that the DUSC utilisation analyses will assist consumers and health professionals to better understand the costs, benefits and risks of medicines.
The utilisation analysis report was provided to the pharmaceutical sponsors of each drug and comments on the report were provided to DUSC prior to its consideration of the analysis.
Sponsors’ comments
Bristol-Myers Squibb Australia Pty Ltd:  The sponsor has no comment
Merck Sharp & Dohme (Australia) Pty Ltd: The sponsor has no comment
Novartis Pharmaceuticals Australia Pty Limited: The sponsor has no comment
Pierre Fabre Australia Pty Ltd: The sponsor has no comment
Roche Products Pty Ltd: The sponsor has no comment
Servier Laboratories (Aust.) Pty. Ltd.: The sponsor has no comment
Disclaimer
The information provided in this report does not constitute medical advice and is not intended to take the place of professional medical advice or care.  It is not intended to define what constitutes reasonable, appropriate or best care for any individual for any given health issue.  The information should not be used as a substitute for the judgement and skill of a medical practitioner.
The Department of Health and Aged Care has made all reasonable efforts to ensure that information provided in this report is accurate. The information provided in this report was up-to-date when it was considered by the Drug Utilisation Sub-committee of the Pharmaceutical Benefits Advisory Committee.  The context for that information may have changed since publication.
To the extent provided by law, the Department of Health and Aged Care makes no warranties or representations as to accuracy or completeness of information contained in this report. 
To the fullest extent permitted by law, neither the Department of Health and Aged Care nor any Department of Health and Aged Care employee is liable for any liability, loss, claim, damage, expense, injury or personal injury (including death), whether direct or indirect (including consequential loss and loss of profits) and however incurred (including in tort), caused or contributed to by any person’s use or misuse of the information available from this report or contained on any third party website referred to in this report.


Addendum
The following additional information was requested by the sponsor of nivolumab. The secretariat was also able to obtain updated date of death data and a basic analysis was done due to low numbers. 
Mean time on treatment
Median times on treatment were reported as part of Figures 5 and 6. The mean time on treatment for patients which included treatment breaks was 214 ± 2.7 days. The mean time on treatment without breaks was 204 ± 2.7 days.
Breakdown of monotherapy and combination therapy lines of nivolumab for unresectable melanoma
Nivolumab therapy lines were reported as a group in Figures 12 and 19. The following figures represent nivolumab utilisation and cost by therapy type where streamlined authority numbers were used to distinguish between types. 

Figure 23: Nivolumab utilisation by therapy type (monotherapy or combination with ipilimumab) in unresectable melanoma.



Figure 24: Nivolumab cost to PBS/RPBS by therapy type (monotherapy or combination with ipilimumab) in unresectable melanoma.
Note: Expenditure figures based on published prices. 

Updated date of death data
Recent date of death data was obtained by the secretariat from Services Australia and indicated until approximately August 2022. The data shows that of the total 2,214 patients prescribed adjuvant nivolumab approximately 147 were reported as deceased. The distribution of time between last supply of adjuvant nivolumab and reported date of death can be seen in Figure 25 where the median time was 8 months. 

[image: Chart
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Figure 25: Distribution of months since last treatment of adjuvant nivolumab and reported date of death. 
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Prevalent Patients	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	437	778	754	690	679	635	572	574	588	584	Initiating Patients	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	437	398	184	162	188	158	140	163	181	157	
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Unresectable	2015	2016	2017	2018	2019	2020	2021	2222	3061	3820	4279	4536	4943	5009	Post complete surgical resection	2015	2016	2017	2018	2019	2020	2021	55	1434	1489	
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Nivolumab - Prevalent Patients	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	437	778	754	690	679	635	572	574	588	584	Nivolumab - Initiators	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	437	398	184	162	188	158	140	163	181	157	Pembrolizumab - Prevalent Patients	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	9	34	59	69	66	76	83	111	Pembrolizumab - Initiators	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	9	27	34	21	19	22	29	51	
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Dabrafenib - Prevalent Patients	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	51	79	91	103	100	106	99	94	103	99	95	Dabrafenib - Initiators	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	51	42	36	39	37	40	41	28	28	39	31	Trametinib - Prevalent Patients	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	46	80	96	104	102	104	93	86	101	100	96	Trametinib - Initiators	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	46	45	41	39	40	35	40	27	26	38	34	
Patients






















IPILIMUMAB - Prevalent Patients	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	231	320	274	356	384	334	341	294	101	38	66	88	118	154	239	238	269	257	265	265	322	314	334	320	352	329	345	366	379	354	388	388	461	446	428	464	IPILIMUMAB - Initiators	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	231	168	192	215	247	221	232	158	30	19	49	49	75	101	158	138	171	159	176	165	210	200	202	210	219	194	223	218	253	217	254	245	305	283	275	273	NIVOLUMAB - Prevalent Patients	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	37	77	101	118	131	185	229	265	273	318	590	824	859	927	1033	1218	1372	1467	1480	1505	1517	1600	1615	1636	1663	NIVOLUMAB - Initiators	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	37	50	43	46	47	84	83	92	78	101	343	339	245	264	318	396	423	424	356	369	335	409	385	371	373	PEMBROLIZUMAB - Prevalent Patients	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	399	795	978	1113	1125	1152	1203	1197	1213	1269	1302	1337	1332	1303	1295	1269	1229	1130	1045	938	895	889	889	864	837	818	801	798	PEMBROLIZUMAB - Initiators	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	399	443	356	359	285	282	278	264	259	289	274	272	267	240	237	209	198	152	138	133	140	177	161	148	149	126	149	139	
Patients






















DABRAFENIB - Prevalent Patients	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	85	332	431	476	509	567	572	590	586	599	657	630	668	681	682	644	704	687	655	655	663	640	685	682	655	630	572	495	424	400	371	382	367	354	372	DABRAFENIB - Initiators	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	85	258	165	148	153	151	145	154	139	129	162	130	164	144	147	129	180	129	117	161	148	135	156	141	126	112	82	59	49	61	41	46	46	58	51	ENCORAFENIB - Prevalent Patients	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	136	174	190	228	252	236	243	246	276	ENCORAFENIB - Initiators	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	136	64	58	77	65	41	60	45	76	VEMURAFENIB - Prevalent Patients	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	41	60	76	78	91	95	92	71	71	64	70	73	54	56	46	40	44	42	39	42	31	VEMURAFENIB - Initiators	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	41	35	39	25	36	33	30	20	22	20	24	25	9	13	5	7	8	7	5	8	6	
Patients






















BINIMETINIB - Prevalent Patients	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	133	171	187	223	251	237	243	246	275	BINIMETINIB - Initiators	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	133	61	58	74	63	40	59	45	73	COBIMETINIB - Prevalent Patients	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	38	52	65	67	77	83	80	64	56	53	62	66	47	49	36	35	37	36	35	35	24	COBIMETINIB - Initiators	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	38	29	36	21	34	32	30	20	19	19	24	26	7	12	5	5	5	5	5	5	5	TRAMETINIB - Prevalent Patients	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	428	548	567	626	619	648	661	670	634	699	678	649	652	658	634	670	670	649	635	563	493	423	401	372	381	365	352	373	TRAMETINIB - Initiators	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	428	191	139	163	130	163	143	146	132	184	128	116	161	144	135	154	139	131	117	82	58	49	63	41	48	48	54	53	
Patients
















FOTEMUSTINE - Prevalent Patients	2000Q4	2001Q1	2001Q2	2001Q3	2001Q4	2002Q1	2002Q2	2002Q3	2002Q4	2003Q1	2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	57	75	84	76	93	96	87	97	104	89	104	114	123	113	112	134	124	107	93	93	102	108	113	113	90	82	67	78	64	62	73	75	62	37	23	20	21	15	16	11	11	7	7	6	9	7	4	9	11	9	10	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	FOTEMUSTINE - Initiators	2000Q4	2001Q1	2001Q2	2001Q3	2001Q4	2002Q1	2002Q2	2002Q3	2002Q4	2003Q1	2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	57	52	50	45	62	52	51	61	68	54	64	72	80	69	75	87	78	61	59	56	67	71	74	70	51	49	41	57	39	33	47	42	36	15	12	12	11	8	9	5	6	4	4	4	5	4	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	5	INTERFERON ALFA-2B - Prevalent Patients	2000Q4	2001Q1	2001Q2	2001Q3	2001Q4	2002Q1	2002Q2	2002Q3	2002Q4	2003Q1	2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	13	25	39	41	53	44	50	52	51	48	54	56	47	38	38	43	35	27	30	36	30	28	37	27	26	35	29	29	29	22	17	16	24	18	27	28	23	24	24	23	25	22	29	32	36	40	38	36	29	41	44	43	39	37	39	46	36	42	32	23	24	21	15	11	14	10	10	10	11	11	8	INTERFERON ALFA-2B - Initiators	2000Q4	2001Q1	2001Q2	2001Q3	2001Q4	2002Q1	2002Q2	2002Q3	2002Q4	2003Q1	2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	13	16	21	19	25	14	17	19	23	21	21	24	13	15	20	14	10	8	11	13	11	10	14	7	10	17	10	15	12	4	5	9	16	6	13	10	8	11	6	10	15	9	16	17	18	17	7	16	7	20	17	14	10	14	14	17	6	13	6	5	5	5	5	5	5	5	5	5	5	5	5	
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Other	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	499027.81	405973.63	326090.23	257189.15	231483.39	292234.67000000004	304938.54000000004	198495.48	289574.7	186057.49	85393.599999999991	125630.15999999999	87128.459999999992	66152.98	78021.180000000008	68866.600000000006	57157.960000000006	78559.76999999999	68024.53	64025.03	44076.47	9933.49	4288.82	5370.9	2164.16	11314.46	5320.92	5351.14	9603.34	9118.07	15457.6	28331.09	7293.18	4071.36	7136.13	1020.39	7093.43	4792.6499999999996	BRAF/MEK - Resected	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	1133836.95	2399997.44	2616338.3600000003	2966144.27	2908325.69	3068390.9	2742852.0999999996	2581372.39	3004639.62	2674141.48	2620444.7199999997	PD1 - Resected	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	4585057.78	21467353.27	19790117.93	19431783.52	18726849.359999999	17980363.59	17176260.609999999	17219685.919999998	16970454.210000001	17903889.98	BRAF/MEK - Unresectable	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	870702.62	5994780.79	8410236.9100000001	9572736.0999999996	10548539.91	10997160.859999999	11299044.32	18273160.52	23428018.379999999	23522032.940000001	26729668.129999999	25543564.300000001	26829425.920000002	26669186.73	28659364.510000002	27808204.549999997	30791482.109999999	30131918.309999999	29004012.280000001	29194412.419999998	30292238.960000001	27930551.160000004	29095667.969999999	28558308.650000002	27065206.470000003	24274718.219999999	24247137.989999998	23770631.510000005	22887364.530000001	21307709.489999998	22213076.109999999	21304698.77	21811360.609999999	20842573.670000002	21854773.300000004	Checkpoint inhibitors - Unresectable	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	13709107.470000001	20198492.300000001	16453476.880000001	23509128.399999999	24432106.940000001	22630523.850000001	20693299.390000001	19781391.77	9909841.6999999993	22333628.379999999	30816008.98	36897674.07	41252355.259999998	45144370.540000007	53883470.5	53319109.460000001	56772540.25	57452139.019999996	61676084	62278606.640000001	65410261.769999996	68129589.510000005	74586599.949999988	74842576.449999988	77751660.329999998	77878241.879999995	75710334.349999994	82534234.700000003	84503063.870000005	81440586.629999995	81873986.640000001	80001805.090000004	87117050.219999999	85825490.49000001	83959726.340000004	83539289.179999992	











Nivolumab	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	4585057.78	21467353.27	19652441.710000001	18613340.539999999	17054012.149999999	16351846.279999999	15313465.74	15218237.449999999	14933791.99	14741874.039999999	Pembrolizumab	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	137676.22	818442.98	1672837.21	1628517.31	1862794.87	2001448.47	2036662.22	3162015.94	









Dabrafenib	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	572434.1	1171572.1399999999	1268204.08	1431968.65	1375447.94	1488069.52	1378638.2	1310777.77	1467705.98	1355540.82	1280972.6599999999	Trametinib	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	561402.85	1228425.3	1348134.28	1534175.62	1532877.75	1580321.38	1364213.9	1270594.6200000001	1536933.64	1318600.6599999999	1339472.06	












IPILIMUMAB	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	13709107.470000001	20198492.300000001	16453476.880000001	23509128.399999999	24432106.940000001	22630523.850000001	20693299.390000001	19781391.77	5428868.9699999997	2043324.64	4601916.96	5767245.4699999997	6855692.0899999999	9533153.5700000003	15987594.67	14830548.51	17533323.969999999	15901251.24	17282865.579999998	16203701.779999999	19496812.079999998	19683240.420000002	20530775.109999999	19030734.309999999	20916268.940000001	19516020.32	19524822.239999998	22416844.989999998	23227509.039999999	21211687.75	22914911.510000002	22135837.050000001	27433509.949999999	26650519.949999999	25694183.030000001	26024923.48	NIVOLUMAB	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	554251.46	1506445.03	2259200.0499999998	2809992.91	3079434.59	4231368.4800000004	5414617.6399999997	6301724.9299999997	6942004.6299999999	7544973.5700000003	10093765.75	16790938.219999999	17800205.68	19864352.23	22758960.920000002	25116467.25	31422691.73	33285208.050000001	34487954.200000003	34154254.149999999	34595117.990000002	36424182.170000002	36719963.219999999	37441112.890000001	35642649.009999998	PEMBROLIZUMAB	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	4480972.7300000004	20290303.739999998	26214092.02	30576177.140000001	32890218.140000001	33352016.920000002	35085882.920000002	35409126.359999999	35007847.799999997	36136270.140000001	38091493.490000002	39132900.229999997	38368476.119999997	38352583.340000004	37264886.619999997	38011636.460000001	36971039.159999996	35603260.640000001	31069044.859999999	28694697.98	27990346.780000001	25740944.68	24804820.98	23270850.050000001	23259358.100000001	22455007.32	20824430.420000002	21871716.690000001	












BINIMETINIB	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	2058640.11	2896847.49	3147656.78	3599062.16	4234475.8499999996	4018222.51	4235224.8499999996	4224835.57	4657318.21	COBIMETINIB	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	527094.94999999995	909862.22	1056611.3	1049840.3	1253655.51	1242657.0900000001	1332167.22	991786.78	998140.2	940413.85	1086812.1200000001	1194228.83	757758.23	805943.32	631446.4	512172.13	534215.79	551361.88	529249.04	507182.82	300330.46000000002	TRAMETINIB	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	6340648.9299999997	11579176.279999999	11640957.210000001	13268492.02	12828252.74	13503191.07	13392841.23	13992278.4	13188950.27	14456280.939999999	14128957.060000001	13233733.68	13438444.380000001	13827056.98	13085100.060000001	13930406.26	13723017.15	12861800.65	11423822.93	9687532.7599999998	8498608.8300000001	7979303.6500000004	6933233.79	6506162.6600000001	6338265.1399999997	6298736.0499999998	5820759.0499999998	6120952.6200000001	












DABRAFENIB	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	870702.62	5994780.79	8410236.9100000001	9572736.0999999996	10548539.91	10997160.859999999	11299044.32	11932511.59	11848842.1	11881075.73	13461176.109999999	12715311.560000001	13326234.85	13276345.5	13625574.65	12748647.130000001	14080769.01	13779225.75	13129394.25	13112302.82	13649651.83	12774639.43	13050016.58	12788535.73	12054389.439999999	10393524.18	8850596.3100000005	7950262.6399999997	7429015.5800000001	6304259.3399999999	6347696.5099999998	6115188.8200000003	6160897.6100000003	5746893.5199999996	5988656.1100000003	ENCORAFENIB	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	1978892.43	2715233.81	3022760.94	3399132.71	3991889.2	3697146.45	3991900.5	3927077.05	4384837.38	VEMURAFENIB	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	514416.51	960744.93	1197820.8600000001	1173895.2	1387228.84	1401008.13	1483362.93	1079024.8899999999	1117104.93	1106341.92	1062204.26	1263142.28	913718.15	903735.42	677181.18	559849.36	598636.1	584513.97	595352.56000000006	615825.66	402678.52	









FOTEMUSTINE	2000Q4	2001Q1	2001Q2	2001Q3	2001Q4	2002Q1	2002Q2	2002Q3	2002Q4	2003Q1	2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	2022Q3	178887.83	222377.27	237718.64	242627.48	306572.59999999998	248075.81	249187.58	241659.03	289300.34000000003	308017.48	345712.82	360639.7	475420.92	357355.94	374416.3	457176.58	456203.69	363210.42	317632.09999999998	271805.59999999998	322108.74	374827.45	405523.82	377636.9	290473.34000000003	251995.2	193795.20000000001	257822.39	250766.69	250029.56	267935.64	315330.88	222903.85	128389.73	75534.19	84645.33	83066.78	52033.75	53631.1	44916.15	37892.99	15336.12	22865.37	18081.84	28415.38	28231.06	22890.58	28100.720000000001	43429.06	33400.39	36564.120000000003	19096.79	1167	4288.82	5370.9	2164.16	11314.46	5320.92	5351.14	9603.34	9118.07	15457.6	28331.09	7293.18	4071.36	7136.13	1020.39	7093.43	4792.6499999999996	1935.64	INTERFERON ALFA-2B	2000Q4	2001Q1	2001Q2	2001Q3	2001Q4	2002Q1	2002Q2	2002Q3	2002Q4	2003Q1	2003Q2	2003Q3	2003Q4	2004Q1	2004Q2	2004Q3	2004Q4	2005Q1	2005Q2	2005Q3	2005Q4	2006Q1	2006Q2	2006Q3	2006Q4	2007Q1	2007Q2	2007Q3	2007Q4	2008Q1	2008Q2	2008Q3	2008Q4	2009Q1	2009Q2	2009Q3	2009Q4	2010Q1	2010Q2	2010Q3	2010Q4	2011Q1	2011Q2	2011Q3	2011Q4	2012Q1	2012Q2	2012Q3	2012Q4	2013Q1	2013Q2	2013Q3	2013Q4	2014Q1	2014Q2	2014Q3	2014Q4	2015Q1	2015Q2	2015Q3	2015Q4	2016Q1	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	2022Q3	18201.689999999999	41368.559999999998	92740.63	147640.07999999999	210365.59	182790.99	214282.45	170634.52	177851.34	168738.2	199240.54	224665.4	189948.89	149838.25	185949.58	171892.87	126622.03	131964.59	138697.59	181255.92	149758.39000000001	137293.26999999999	157589.93	123123.94	126280.22	177258.33	164996.44	168716.81	152953.72	114032.08	106763.78	144521.92000000001	193155.78	114154.46	128078.82	143078.13	143770.56	153000.68	143644.74	154979.12	178773.6	112905.78	139996.37	150308.54	244047.35	184912.19	194244.53	187148.52	132174.6	183696.93	183069.78	197700.5	181654.96	146838.06	209167.89	252904.79	144864.38	244658.55	148164.5	70057.48	102764.79	69046.62	37737.599999999999	49790.12	45976.02	29057.24	35130.71	34624.14	27460.91	24979.68	8766.49	















Prevalence Monotherapy	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	36	72	97	115	124	179	222	256	268	316	377	488	549	578	694	814	798	834	839	838	817	841	856	856	855	Initiators monotherapy	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	36	46	40	44	43	82	79	87	77	101	133	182	172	177	282	302	223	217	173	171	144	153	180	167	172	Prevalence Combination	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	0	0	0	0	0	0	0	0	0	0	189	333	338	390	383	419	574	632	641	679	712	783	782	808	837	Initiators Combination	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	0	0	0	0	0	0	0	0	0	0	184	137	63	72	31	73	176	190	171	195	186	251	193	196	198	
Patients










PBS Cost Monotherapy	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	535048.63	1401924.65	2083501.54	2655722.75	2851518.85	4025822.16	5256571.25	6088743.0300000003	6844660.4900000002	7538050.0999999996	8492096.0899999999	9533837.0899999999	10215512.779999999	10604345.23	13037469.119999999	15386770.779999999	19915364.489999998	20836924.859999999	21862856.100000001	21205552.620000001	20953662.91	21805073.670000002	21858255.960000001	21460330.059999999	20237544.210000001	PBS Cost Combination 	2016Q2	2016Q3	2016Q4	2017Q1	2017Q2	2017Q3	2017Q4	2018Q1	2018Q2	2018Q3	2018Q4	2019Q1	2019Q2	2019Q3	2019Q4	2020Q1	2020Q2	2020Q3	2020Q4	2021Q1	2021Q2	2021Q3	2021Q4	2022Q1	2022Q2	0	0	0	0	0	0	0	0	0	0	1325045.83	6247813.0999999996	6578784.4299999997	7921184.25	8799108.0999999996	8750936.8100000005	10315483.779999999	11551714.720000001	12042035.550000001	12654163.23	13458435.470000001	14424004.369999999	14705320.210000001	15765764.380000001	15236296.630000001	
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