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Abstract
Purpose
To review the utilisation of medicines for the treatment of Alzheimer disease 24 months after changes to their Pharmaceutical Benefits Scheme (PBS) restrictions arising from the Post‑Market Review of Anti-dementia drugs. The changes were implemented on 
1 May 2013.
Date of listing on the Pharmaceutical Benefits Scheme (PBS)
The three acetylcholinesterase inhibitors - donepezil, rivastigmine, and galantamine - were first listed on the PBS in 2001. Memantine was listed in 2008. The changes from the post‑market review were implemented on 1 May 2013. The main change was a broadening of the eligibility criteria for patients to continue treatment. 
Data Source / methodology
The analysis used PBS prescription claims data from the Department of Human Services (DHS). The analysis used data from January 2003 to September 2015. The analysis relates mainly to the utilisation of these medicines from January 2009 to September 2015. 
Key Findings
· The number of patients supplied medicines to treat Alzheimer disease has increased. In 2009, 43,619 patients were supplied an anti-dementia medicine. In 2014, 52,012 patients were supplied an anti-dementia medicine, and of these 13,745 patients were new to treatment. 
· Donepezil is the market leader and its utilisation continues to grow. 
· Approximately 70% of people who start an acetylcholinesterase inhibitor and 64% of people who start memantine treatment continue treatment beyond 6 months. Continuation rates before and after the changes to the PBS restrictions are similar.  
· In 2014, the Australian Government spent $31,771,611 subsidising anti-dementia medicines. The annual cost to Government of subsidising these medicines has almost halved since 2012 due to price reductions arising from the post‑market review, generic competition and price disclosure. 


Purpose of analysis
To review the utilisation of medicines for the treatment of Alzheimer disease 24 months after changes to their PBS restrictions arising from the Post‑Market Review of Anti-dementia drugs. The changes were implemented on 1 May 2013. 
Background
Post‑market review 
At its March 2012 meeting, the PBAC requested a review of all anti-dementia medicines listed on the PBS for the treatment of Alzheimer disease. This was as a result of a DUSC analysis, which found that these medicines were being used in a much larger population and for longer periods of time than originally considered cost-effective by the PBAC. Refer to Previous Reviews by the DUSC. 
The PBAC considered the findings of the post‑market review at its December 2012 meeting. The review updated the utilisation data and confirmed that approximately 60% of patients who start treatment with an acetylcholinesterase inhibitor (AChEI) or memantine continued treatment beyond 6 months (measured as a being supplied a seventh prescription). Approximately 30% of all patients dispensed an AChEI were also dispensed medicines with anticholinergic effects. Of veterans who started an AChEI or memantine, 19% did so in a residential aged care facility. 
The review found there were only a small number of new trials assessing the effectiveness of these medicines since listing. This more recent evidence was consistent with evidence previously considered by the PBAC. There was no evidence to suggest one drug is more effective than another. The review found the Standardised/Mini-Mental State Examination (S/MMSE) to be a valid measure of cognition but the relationship between changes in the S/MMSE and activities of daily living and quality of life to be highly variable. The validity of S/MMSE as a surrogate outcome for final outcomes such as quality of life, overall survival, care-giver time (and quality of life) or time to nursing home placement was unknown. The review concluded that there needs to be caution in interpreting small changes in the S/MMSE because the results may be due to measurement error, regression to the mean or the effect of repeated testing.
The PBAC recommended replacing the use of S/MMSE or the Alzheimer disease Assessment Scale - Cognition (ADAS-Cog) tools and using a clinical assessment of response to treatment at 6 months. The PBAC also recommended the Department seek a 40% price reduction on these medicines to re-establish their cost-effectiveness. 
For further details on the review, refer to the Review of Anti-Dementia Drugs. 
For further details on the PBAC recommendation, refer to the Minutes of the December 2012 Special PBAC meeting. 


PBS listing details 
Date of listing on PBS
Donepezil, rivastigmine, and galantamine were listed on the PBS in 2001. Memantine and rivastigmine patches were listed on the PBS in 2008. 
Changes to listing
In November 2011, the restrictions for AChEIs and memantine were changed to allow the diagnosis to be made by or in consultation with a specialist. Previously, a specialist had to confirm the diagnosis. 
In May 2013, the changes to the restrictions arising from the post‑market review were implemented. The changes included:
· Removal of the requirement for patients to achieve a 2 point increase in their S/MMSE, or either a 4 point decrease in their ADAS-Cog score, or a rating of "very much improved" or "much improved" in the Clinicians Interview Based Impression of Change (CIBIC) Scale for patients unable to achieve a S/MMSE for reasons other than their Alzheimer disease; 
· Patients are able to receive continuing treatment as long as they have a clinically meaningful response to initial treatment; and
· The continuing treatment restrictions were changed to streamlined authorities. Previously, an initial written authority was required for the first continuing approval and telephone approval was required for subsequent approvals. 
Rivastigmine oral liquid was delisted on 1 September 2015. Rivastigmine 13.3 mg/24 hours patches were listed on 1 December 2015.
Other minor changes to the listings (such as the introduction of controlled release galantamine) occurred prior to the previous DUSC analysis of these medicines. 
Current PBS listing details are available from the PBS website.
PBS listing details (as at 1 December 2015)
Table 1 presents the PBS listings of medicines to treat Alzheimer disease as at 1 December 2015. Initial treatment with an AChEI or memantine requires an initial written authority approval. Up to two months initial treatment may be authorised through a telephone authority. The balance of the six month supply is then authorised when the written application is received. Continuing treatment for AChEIs and memantine is through an Authority Required (STREAMLINED) listing. Nurse practitioners can prescribe continuing therapy for AChEIs and memantine. 


Table 1: PBS listing of medicines to treat Alzheimer disease
	Item
	Name, form & strength, pack size
	Max. quant. 
	Rpts 
	DPMQ
	Brand name and manufacturer

	8496E (init.)
2479L (cont.)
	donepezil hydrochloride 10 mg tablet, 28
	1
	5
	$29.33
	Numerous brands and manufacturers

	8495D (init.)
2532G (cont.)
	donepezil hydrochloride 5 mg tablet, 28
	1
	5
	$29.33
	Numerous brands and manufacturers

	8770N (init.)
2463P (cont.)
	galantamine 8 mg capsule: modified release, 28 capsules
	1
	5
	$38.63
	Numerous brands and manufacturers

	8771P (init.)
2537M (cont.)
	galantamine 16 mg capsule: modified release, 28 capsules
	1
	5
	$44.92
	Numerous brands and manufacturers

	8772Q (init.)
2531F (cont.)
	galantamine 24 mg capsule: modified release, 28 capsules
	1
	5
	$51.54
	Numerous brands and manufacturers

	8497F (init.)
2475G (cont.)
	rivastigmine 1.5 mg capsule, 56
	1
	5
	$91.71
	Exelon® 
Novartis Pharmaceuticals Australia Pty Ltd

	8498G (init.)
2493F (cont.)
	rivastigmine 3 mg capsule, 56
	1
	5
	$91.71
	Exelon® 
Novartis Pharmaceuticals Australia Pty Ltd

	8499H (init.)
2494G (cont.)
	rivastigmine 4.5 mg capsule, 56
	1
	5
	$91.71
	Exelon® 
Novartis Pharmaceuticals Australia Pty Ltd

	8500J (init.)
2526Y (cont.)
	rivastigmine 6 mg capsule, 56
	1
	5
	$91.71
	Exelon® 
Novartis Pharmaceuticals Australia Pty Ltd

	9161E (init.)
2477J (cont.)
	rivastigmine 4.6 mg/24 hours patch, 30
	1
	5
	$97.51
	Exelon® Patch 5 
Novartis Pharmaceuticals Australia Pty Ltd

	9162F (init.)
2551G (cont.)
	rivastigmine 9.5 mg/24 hours patch, 30
	1
	5
	$97.51
	Exelon® Patch 10 
Novartis Pharmaceuticals Australia Pty Ltd

	10541T (init.)
10538P(cont.)
	rivastigmine 13.3 mg/24 hours patch, 30
	1
	5
	$97.51
	Exelon® Patch 15 
Novartis Pharmaceuticals Australia Pty Ltd

	2492E (init.)
1956Y (cont.)
	memantine hydrochloride 10 mg tablet, 56
	1
	5
	$57.42
	Numerous brands and manufacturers

	2513G (init.)
9306T (cont.)
	memantine hydrochloride 20 mg tablet, 28
	1
	5
	$57.42
	Numerous brands and manufacturers


Source: December 2015 PBS Schedule (refer to PBS website) 
Note: The price of donepezil decreased below the general patient co-payment in October 2015.


Restrictions (abridged)
AChEIs – Initial therapy
· Mild to moderately severe Alzheimer disease; 
· Confirmed by, or in consultation with, a specialist or consultant physician (including a psychiatrist); 
· Must have a S/MMSE of 10 or more: 
· If this score is 25-30 points, the result of a baseline Alzheimer disease Assessment Scale, cognitive sub-scale (ADAS-Cog) may also be specified. 
· Patients who are unable to score 10 or more on the S/MMSE due to the following reasons may be assessed by the CIBIC scale. Such patients must meet one or more of the following criteria: 
· Lack of competence in English;
· Limited education (less than 6 years) or are illiterate or innumerate;
· Aboriginal or Torres Strait Islanders unable to complete the test due to cultural factors;
· Intellectual disability;
· Significant sensory impairment precluding test completion; or
· Prominent dysphagia out of proportion to cognitive and functional impairment. 
The treatment must be the sole PBS-subsidised therapy for Alzheimer disease. 
AChEIs – continuing therapy
The continuing treatment criteria require patients to have received six months of initial therapy with the drug and to have demonstrated a clinically meaningful response to initial treatment. A clinically meaningful response is demonstrated in the following areas:
· Patient's quality of life including but not limited to level of independence and happiness;
· Patient's cognitive function including but not limited to memory, recognition and interest in environment; and
· Patient's behavioural symptoms, including but not limited to hallucination, delusions, anxiety, marked agitation or associated aggressive behaviour.
Re-assessments for a clinically meaningful response are required to be undertaken and documented every six months. The restriction states that treatment should cease if there is no agreement of benefit as there is always the possibility of harm from unnecessary use. The treatment must be the sole PBS-subsidised therapy for Alzheimer disease.
Memantine
Memantine is listed for the treatment of moderately severe Alzheimer disease. Patients are a required to have S/MMSE of 10 to 14. Where patients are unable to achieve an S/MMSE score of 10 to 14 due to the aforementioned reasons, they may be assessed by the CIBIC scale. All other aspects of the restrictions are consistent with the AChEI restrictions. 
For details of the current PBS listing refer to the PBS website.
Changes to PBS prices
The prices of the four medicines were reduced by 40% on 1 April 2013. This reduction was recommended by the PBAC at its December 2012 consideration of the post‑market review.  Also on 1 April 2013, the prices of donepezil and galantamine were reduced by a further 16% due to statutory price reductions and 10.12% due to price disclosure reductions, respectively. 
In October 2014, the prices of donepezil and galantamine were reduced through price disclosure reductions. In October 2015, the prices of donepezil, galantamine and memantine were further reduced through price disclosure reductions. 
Pharmacology
Donepezil,1 galantamine2 and rivastigmine3 are AChEIs, which inhibit the enzyme that breaks down acetylcholine. Alzheimer disease causes a decrease in the activity of cholinergic neuronal pathways in the brain that are known to be involved in cognition3. It is believed increasing the availability of acetylcholine in the brain will improve cognitive function. 
Memantine4 is an N-methyl-D-aspartate (NMDA) receptor antagonist. NMDA receptors are glutamate receptors. It is believed increased levels of glutamate released in the brain can lead to the symptoms and disease progression in dementia. 
Therapeutic Goods Administration (TGA) approved indications
Donepezil is indicated for the treatment of mild, moderate and severe Alzheimer disease.1 
Galantamine2 and rivastigmine3 are indicated for the treatment of mild to moderately severe Alzheimer disease. 
Memantine4 is indicated for the treatment of symptoms of moderately severe to severe Alzheimer disease. There is clinical trial evidence showing the addition of memantine to stable donepezil treatment improved cognition in patients with moderate to severe Alzheimer disease.5  
Dosage and administration
Table 2 presents the dosing and administration information on medicines for Alzheimer disease. 


Table 2: Dosage and administration of anti-dementia medicines
	Drug 
	Dose and frequency of administration 

	Donepezil1
	5 mg daily
Can increase to 10 mg daily if tolerated after 4 weeks treatment with 5 mg dose. 

	Galantamine2
	Starting dose: 8 mg daily. Increase to 16 mg after 4 weeks. 
Can increase to 24 mg if patient deteriorates after a good response

	Rivastigmine (oral)3
	Effective dose from trials: 3-6 mg twice daily (6-12 mg per day)
Maintenance dose: 1.5-6 mg twice daily
Dose Titration:
Week 1-2: 1.5 mg twice daily 
Week 3: 3 mg twice daily 
Week 5 onwards: further increases to 4.5 mg and 6 mg twice daily can be undertaken every two weeks. 

	Rivastigmine (transdermal)6
	Dose titration: One Exelon 5 patch (4.6 mg daily dose) daily for 4 weeks then increase to one Exelon 10 patch (9.5 mg daily dose) daily.
Patients with moderate or severe disease may be increased to Exelon 15 patch (PBS-listed on 1 December 2015)

	Memantine
	Maintenance dose: 20 mg daily 
Dose Titration: 
Week 1: 5 mg orally daily
Week 2: 5 mg twice daily 
Week 3: 10 mg in the  morning and 5 mg in the evening
Week 4 onwards: 10 mg twice daily. 


Source: Donepezil Product Information, Galantamine Product Information, Rivastigmine (oral) product information). Rivastigmine (transdermal patch) Product Information, Memantine Product information. 
The current Product Information (PI) and Consumer Medicine Information (CMI) are available from the TGA (Product Information) and the TGA (Consumer Medicines Information).
[bookmark: _Previous_reviews_by]Guidelines
The draft Clinical Practice Guidelines for Dementia in Australia was released for public consultation in early 2015. The draft guidelines used the National Institute for Health and Care Excellence (NICE) dementia guidelines as its basis. The draft guidelines made the following recommendations7: 
· Any one of the three AChEIs can be considered for managing mild-to-moderate as well as severe Alzheimer disease; 
· Memantine is the recommended option for people with moderate-to-severe Alzheimer disease who are intolerant to or have a contraindication to AChEIs;
· Any one of the AChEIs can be considered for managing the symptoms of Lewy Bodies dementia, Parkinson’s Disease dementia, vascular dementia or mixed dementia; 
· Patients prescribed a AChEI or memantine should be assessed within six months to determine whether there is a clinically meaningful response to treatment; and 
· AChEIs should not be prescribed for people with mild cognitive impairment. 
The draft guidelines note that its recommendations to prescribe AChEIs for patients with severe Alzheimer disease and other types of dementia are outside the current PBS listings. For further information, refer to the Draft Clinical Practice Guidelines for Dementia in Australia. 
The 2012 Guidelines published in the Journal of the American Board of Family Medicine recommend the use of an AChEI in combination with memantine for moderate to severe Alzheimer disease.8 
Previous reviews by the DUSC
The DUSC reviewed the utilisation of anti-dementia medicines for Alzheimer disease in June 2010. The findings of the report were published in the Australasian Journal of Ageing in 2012.9 The key findings were:
· 57.3% of patients received more than 6 prescriptions of cholinesterase inhibitors; 
· 12.2% of patients who received a first prescription did not have subsequent prescriptions; 
· The median duration of treatment was 17 months; and 
· Persistence was 54% at 1 year, 43% at 2 years and 33% at 3 years. 
Methods
The analysis used PBS prescription claims data from the Department of Human Services (DHS) from January 2003 to September 2015. This report predominantly presents data from January 2009 to June 2015, inclusive. The time to re-supply analysis included data from July 2008 to June 2015. Patient count data where patients are classified as initiating patients and re-initiating patients used data from January 2003.  The transition analysis used data to September 2015. All four medicines cost more than the general patient co-payment for the period of the analysis and are expected to be included in the database. This database does not include private prescriptions that are supplied outside of the PBS.
The number of prevalent patients was determined by counting the number of people supplied at least one PBS prescription in a given period. Unique patients were counted using non-identifying personal identification numbers. Patients were considered to be new patients (initiators) if they had not received a prescription for any of the anti‑dementia medicines since 2003. Patients were considered re-initiators if they had no supply for the stated number of months but had received an earlier supply.  An analysis of re-initiators was undertaken based on six and 12 months without treatment. It was calculated as follows: 
Re-initiators (no script in X months) = Initiators (lookback of X months) - Initiators (no script since Jan 2003). 


The DHS Authority approvals database was used to compare the number of authority approvals for new patients with the number of new patients supplied their first prescription. A longer lookback period of 18 months was used to identify new patients in the authority approvals database. This was because there may be delays between authority approval to first supply and because approvals are only required every six months. 
As this analysis uses date of supply prescription data, there may be small differences compared with publicly available Department of Human Services (DHS) Medicare date of processing data.10
Memantine treatment transition analysis 
An analysis was undertaken to assess the use of AChEIs around the time of memantine initiation. It assessed drug regimens used by patients who initiated treatment with memantine between May 2013 and April 2014, inclusive. This cohort was chosen because these patients started treatment following the restriction changes arising from the post‑market review. Each patient’s PBS prescription history was assessed, giving 78 weeks of data before starting memantine and 73 weeks after starting memantine. This analysis only assessed anti-dementia medicines listed on the PBS. 
For more details see Appendix A: Detailed methodology to estimate drug regimens and regimen transitions.
Results
Analysis of drug utilisation
Overall utilisation
Table 3 presents the total number of patients who received an anti-dementia medicine each year and the number of new patients that started treatment each year. The figures for 2015 are complete to September 2015. 
Table 3: Patients treated with dementia medicines 
	Year 
	2009
	2010
	2011
	2012
	2013
	2014
	2015a

	Prevalent patients
	43,619
	45,005
	46,267
	47,979
	49,563
	52,012
	49,936

	Initiating patients
	12,147
	12,583
	12,518
	13,127
	13,531
	13,745
	10,172


Source: DHS Supplied Prescriptions database, extracted December 2015
a Complete to September 2015
The number of patients receiving dementia medicines on the PBS has steadily increased at a rate of 3.6% per year between 2009 and 2014. The number of patients starting treatment has generally increased each year, except in 2011, when 65 fewer patients started treatment than in the preceding year. 
Figure 1 presents the number of patients starting anti-dementia medicines by the first medicine they received. These patients have not received any anti-dementia medicines since 2003. 

[image: ]Figure 1: Patients starting dementia medicines by drug
Source: DHS Supplied Prescriptions database, extracted December 2015. 

Most patients start treatment with donepezil. The number of patients who start treatment with galantamine is decreasing. 
Figures 2 and 3 present the number of patients re-starting anti-dementia medicines. Alzheimer disease is a chronic disease and as such, these medicines are intended to be used chronically until treatment cessation. These figures identify patients who are having breaks in treatment. These figures use data from 2003 to 2015 to identify patients who stop treatment for 12 months and six months, respectively.  The analyses look at breaks in therapy (not individual medicines) and counts patients who switch medicines with a break of the specified number of months. 

[image: ]Figure 2: Patients re-starting anti-dementia medicines (12 month break by re-initiating drug) 
Source: DHS Supplied Prescriptions database, extracted December 2015.
Note: Values in earlier data periods are suppressed due to small numbers. 
[image: ]Figure 3: Patients re-starting anti-dementia medicines (6 month break by re-initiating drug) 
Source: DHS Supplied Prescriptions database, extracted September 2015.
The number of patients defined as re-initiators is sensitive to the definition of a treatment break. The number of patients defined as re-initiators doubles when the definition of a break in treatment is decreased from 12 months to six months. Overall, the number of patients classified as re-initiators is small relative to the large number of patients using these medicines. 
Figure 4 presents the number of anti-dementia prescriptions supplied each year. 
Figure 4: Prescriptions for anti-dementia medicines by drug
Source: DHS Supplied Prescriptions database, extracted September 2015.
The number of prescriptions supplied each year has increased more rapidly in the later years. Between 2009 and 2012, the number of prescriptions increased at 3-4% per year. From 2012 to 2013 and 2013 to 2014, the number of prescriptions increased by 5% and 7%, respectively. 
Figure 5 shows the time to re-supply for anti-dementia medicines by drug. This analysis combines the data for rivastigmine oral dose forms with the transdermal patch. One pack of rivastigmine capsules provides 28 days supply whereas one pack of rivastigmine patches provides 30 days supply. 




Figure 5: Days to next supply by drug 
Source: DHS Supplied Prescriptions database, extracted September 2015. Includes data from January 2008 to June 2015 inclusive.
Note: The figure has been truncated at 120 days. 1% of repeat prescriptions are supplied more than 120 days after the previous prescription. 
The median time to the next supply, excluding same day supply, was 28 days for donepezil, galantamine and memantine and 30 days for rivastigmine. The average time to the next supply was 31 days for donepezil, 30 days for galantamine and 35 days for both memantine and rivastigmine. These figures also exclude same day supply which account for 2.6% of repeat prescriptions. These findings are consistent with findings from previous DUSC and post-market review analyses which found approximately 55% of prescriptions are supplied at or before 28 days. 
Continuation analysis 
Figure 6 presents data on the rates of continuation for AChEIs, up to the twelfth supply, in three cohorts. Patients who started treatment between January 2011 and September 2012, inclusive are the “Before change” cohort. Patients starting between October 2012 and April 2013 are the “Overlap” cohort and patients starting between May 2013 and June 2014 are the “After change” cohort. The data present the proportion of the cohort who received the stated number of prescriptions. 
[image: ]Figure 6: Treatment continuation of AChEIs by cohort. 
Source: DHS Supplied Prescriptions database, extracted September 2015. 
Overall, the rates of continuation are similar across the three cohorts. The “Before changes” cohort had a slightly higher level of discontinuation before receiving a seventh prescription. 66% of the patients in the “Before change” cohort received a seventh prescription compared to 70% of the “Overlap” and “After change” cohorts. The rates of continuation at the 11th and 12th prescriptions are similar across the cohorts. 
Figure 7 presents the continuation data for AChEIs by drug for the “Before” and “After” cohorts. 
[image: ]Figure 7: Treatment continuation of AChEIs by drug 
Source: DHS Supplied Prescriptions database, extracted September 2015.
The results for the individual medicines show a pattern similar to the class. Before the changes, there was a small but noticeable reduction in continuation to receive a seventh prescription. Following the changes, the reduction at the seventh prescription does not occur however continuation rates for the 11th and 12th prescription are similar to that before the changes. 
Figure 8 presents the continuation data for memantine. 
Figure 8: Treatment continuation of memantine by cohort
Source: DHS Supplied Prescriptions database, extracted September 2015.

In the “Before change” cohort, 56% of patients received a seventh memantine prescription, compared to 64% of the “overlap” and “After change” cohorts. Similar to the AChEIs, there is a noticeable decrease in continuation to receive a seventh memantine prescription in the “Before change” cohort that is not visible in the “Overlap” and “After change” cohorts. However, the differences in continuation between the “Before change” and “After change” cohorts are minimal (4%) by the 11th prescription. 
The proportion of patients supplied a seventh prescription are similar to those seen in the post-market review and earlier DUSC analysis.  
Treatment transition to memantine
A transition analysis was undertaken assessing whether patients were starting memantine as monotherapy, in accordance with the PBS restriction, or as combination therapy added to an AChEI. Evidence relating to the concomitant use of memantine with an AChEI was considered in the post-market review. The evidence was found to be conflicting, with two trials11, 12 reporting no incremental benefit and one reporting a benefit.5 
Committee-in-Confidence
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The analysis examined the patterns of anti-dementia medicines use in patients who started memantine between May 2013 and April 2014 inclusive. The analysis assessed utilisation 78 weeks before the start of memantine and for 73 weeks afterwards. Figure 9 presents the results of the analysis. Anti-dementia medicines taken prior to the initiation of memantine are referred to as “Pre-init” and anti-dementia medicines taken after the initiation of memantine are referred to as “Post-init”, including where memantine was ceased and the patient received no anti-dementia medicines (“Post-init None”).
[image: ]
Figure 9: Treatment transition to memantine (n=1,387) 
Source: DHS Supplied Prescriptions database, extracted December 2015.
Init = initiation
Note: Some treatment regimens were suppressed due to small patient numbers. All suppressed regimens had multiple AChEIs co-administered.
No dementia treatment was the most common regimen in the 78 weeks before starting memantine. At treatment initiation, the most common treatment regimen is memantine monotherapy. Approximately 14% of regimens after the initiation of memantine are in combination with an AChEI. This decreases to 11% five weeks after initiation.  At week 52, 7% of regimens are in combination with an AChEI. 
Operation of Authority Restriction
Figure 10 presents the data on patients who are being given initial authority approvals (Authority initiators) for anti-dementia drugs from the authority approvals database compared to the total number of patients who are being supplied their first prescription of an anti-dementia medicine (Supply initiator). 
[bookmark: _GoBack][image: ]Figure 10: Patients starting dementia medicines: first supply vs first authority approval
Source: DHS Supplied Prescriptions database and DHS Authority approvals database, extracted September 2015. 
Note: This analysis used a 12 month lookback period to identify supply initiators. 
Prior to the second quarter of 2013, the number of first authority approvals for patients starting an anti-dementia medicine was slightly higher than the number of patients being supplied their first anti-dementia medicine. From 2013-Q4 onwards, the number of patients receiving their first anti-dementia medicine has generally been higher than the number of initial authority approvals for these medicines. A written authority approval is required for the first prescription of this group of medicines. Continuing treatment can be prescribed as a streamlined authority. Currently, there are no arrangements to ensure continuing streamlined prescribing can only be done for patients who have previously received a written authority approval. That is, it relies on the prescriber following the restriction to initiate therapy with a written approval rather than using the streamlined listing for the first supply.
In the period before the introduction of the streamlined continuing authority, the number of “supply initiators” in the fourth quarter of every year, except 2011, was higher than the number of “authority initiators”.  
Analysis of expenditure
Figure 11 presents the changes in expenditure for anti-dementia drugs by quarter of supply. 

Figure 11: Anti-dementia medicine expenditure
Source: DHS Supplied Prescriptions database, extracted September 2015. 
The overall cost to Government of anti-dementia medicines has decreased substantially. In 2014, the cost to Government of anti-dementia medicines was $31,771,611, almost half of the $61,194,255 spent in 2012. The PBS prices of anti-dementia medicines decreased by 40% in April 2013 following the post‑market review. Also on 1 April 2013, the prices of donepezil and galantamine were reduced by a further 16% due to statutory price reductions and 10.12% due to price disclosure reductions, respectively. The prices of donepezil and galantamine were reduced in October 2014 through price disclosure price reductions. 
Discussion
The main change to the restrictions for anti-dementia medicines following the post-market review was to broaden the continuation criteria and change the continuing restriction from a written authority approval to a streamlined authority. These changes do not appear to have resulted in any major changes to treatment continuation.  The proportion of patients supplied a seventh prescription following the changes is similar to the rates seen in the post-market review analysis and the previous DUSC analysis. The post-market review analysis found continuation rates of 55-69% in patient cohorts who started AChEIs or memantine between 2004 and 2010.  The previous DUSC analysis found a continuation rate of 62.8% for patients who started AChEI treatment in 2004. This is similar to the continuation rates of 70% for AChEIs and 64% for memantine in patients who started treatment between May 2013 and April 2013.
The changes appear to have resulted in a slightly lower proportion of patients discontinuing treatment before receiving a seventh prescription but a similar proportion of patients who receive 11 or 12 prescriptions. The small decrease in continuation before receiving a seventh prescription (continuing approval) under the previous restrictions may suggest that the written Authority criteria only had a small impact on the decision to cease treatment. 
The Australian Institute of Health and Welfare estimated there were 298,000 people with dementia in Australia in 2011. This was expected to increase to 332,000 in 2014. The AIHW estimated the prevalence of dementia would increase between 3-4.5% per year between 2011 and 2015.13 This is similar to the increase in the prevalent patient numbers treated on the PBS. However, it should be noted, the AIHW figures refer to all types of dementia whereas the PBS listing is specific for Alzheimer disease.  
There has been a small increase in the number of patients restarting anti-dementia medicines following the changes to the restriction and authority level. Some patients may have previously stopped treatment because they were not eligible under the previous continuation criteria, but may have been achieving a clinically meaningful response. Such patients may have re-started treatment following the changes to the continuation criteria allowing for patients with a meaningful response to continue treatment. The number of patients restarting anti-dementia medicines is small relative to the total number of patients using these medicines. 
A transition analysis was undertaken to identify patterns of treatment leading up to and after memantine treatment. This analysis found the most common treatment transition was from no dementia treatment to memantine. The analysis also found that there may be some use of memantine with AChEIs. A small proportion of regimens after starting memantine include an AChEI.  The proportion of memantine + AChEI regimens decreased from 14% at memantine initiation to 7% at week 52. The figure of 14% combination use is likely to be an overestimate because patients may have been dispensed an AChEI shortly before switching to memantine. The proportion of donepezil + memantine decreases noticeably around week 4 of memantine treatment, suggesting the higher value may be artefactual. There is some evidence to suggest the combination of an AChEI with memantine produces better outcomes in cognition and other domains.5 The combination of AChEI and memantine was recommended in the 2012 Guidelines published in the Journal of the American Board of Family Medicine8. The PBS restrictions specify use of memantine and AChEIs as the sole PBS-subsidised therapy for this condition.
There is some known variation in the rates of AChEIs supply across Australia. The Australian Commission on Safety and Quality in Health Care Atlas of Health Care Variation found rates of PBS supply to vary 15.3 fold in the highest area to the lowest area.14  Much of this variation was due to more extreme values in 25 of 323 geographical areas. There was a 3.7 fold variation between the remaining 298 areas.  For further details, refer to Chapter 6 of the Australian Atlas of Healthcare Variation. 
An analysis examining the co-administration of anticholinergic medicines for patients taking anti-dementia medicines was not undertaken. There have been numerous studies examining issues surrounding the use of anticholinergic medicines in dementia patients as well as older people more broadly.15-18  Additionally, assessing the use of anticholinergic medicines in PBS data would underestimate anticholinergic medicine use as a number of such medicines are available over-the-counter. Additionally, the NPS has undertaken a number of initiatives in 2014 focusing on medicines use in older people, including the use of anticholinergics.19 
Government expenditure on anti-dementia medicines has decreased due to the price reductions from the post‑market review and price disclosure price reductions. 
DUSC consideration
The main change to the restrictions for anti-dementia medicines following the post-market review was to broaden the continuation criteria and change the continuing restriction from a written authority approval to a streamlined authority. These changes do not appear to have resulted in any major changes to treatment continuation. DUSC agreed that there has been only a small step-up in utilisation of anti-dementia medicines since changes arising from the post-market review.  
DUSC noted the peaks in the time to next supply analysis at 28 days indicates that most people take their anti-dementia medicine regularly and likely reflects use of these medicines in settings such as residential aged care facilities where administration and supply are controlled or for patients who have dose administration aids where date of dispensing is also likely to be controlled. DUSC noted for memantine there is a peak in the days to next supply at 56 days. This may reflect ongoing once daily dosing of 10mg, for example in patients with renal impairment. 

DUSC considered that QUM issues remain with anti-dementia medicines. Of particular concern to DUSC was the likely continuation on anti-dementia medicines for long periods of time where there may be little or no benefit, and co-administration of anticholinergic medicines with cholinesterase inhibitors. An analysis examining the co-administration of anticholinergic medicines for patients taking anti-dementia medicines was not undertaken in the current review as there have been numerous studies examining the use of anticholinergic medicines in dementia patients as well as older people more broadly.  DUSC considered that recent studies highlight an ongoing problem with simultaneous use of cholinergic and anticholinergic medicines. DUSC considered that a reinforcement of the QUM message may be of value. 
DUSC actions
The DUSC requested that the report be provided to the PBAC for noting.

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
Janssen-Cilag Pty Ltd: Janssen consider these analyses performed by the DUSC demonstrate that the anti-dementia drugs, including galantamine, are being used correctly for the chronic treatment of Alzheimer’s disease, in line with PBS restrictions and in the appropriately defined patient population.
Numerous other sponsors: 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 (DoH) 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, DoH 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 DoH nor any DoH 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.
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Appendix A: Detailed methodology to estimate drug regimens and regimen transitions
Drug treatment regimens are estimated from prescription supply dates
The prescription data contains date of supply of each prescription, but no information on whether or not medicines should be (or were) co-administered. Thus co-administration was estimated from the data in the following way;
Step 1: 
Determine the estimated medication coverage days for each drug or drug group. 
This mainly involves detecting breaks in treatment. The outcome is the start and estimated end date for each episode of treatment for each drug or drug group. 
Step 2: 
Determine the estimated medication coverage days across all drug and drug group episodes defined in Step 1. The outcome is an estimated treatment regimen for each patient for every day in the data period. 
Similar methods have been used for assessing medicine use in Australian populations.[footnoteRef:1],[footnoteRef:2] Hallas[footnoteRef:3] describes the method and provides references to early variants.  [1:  Pratt N, Roughead EE, Ramsay E, Salter A, Ryan P 2011 “Risk of hospitalization for hip fracture and pneumonia associated with antipsychotic prescribing in the elderly: a self-controlled case-series analysis in an Australian health care claims database” Drug Saf. 34(7):567-75. doi: 10.2165/11588470-000000000-00000.]  [2:  Vitry AI, Roughead EE, Preiss AK, Ryan P, Ramsay EN, Gilbert AL, Caughey GE, Shakib S, Esterman A, Zhang Y, McDermott RA 2010 “Influence of comorbidities on therapeutic progression of diabetes treatment in Australian veterans: a cohort study” PLoS One. 5(11):e14024. doi: 10.1371/journal.pone.0014024.]  [3:  Hallas J. 2005 “Drug utilization statistics for individual-level pharmacy dispensing data” Pharmacoepidemiol Drug Saf. 14:455–463. doi: 10.1002/pds.1063.] 

Figure B.1 illustrates the method specified above. The standard coverage days (SCD) for each drug A, B & C have been shortened to 5 days to enable the figure to fit on one page. The Step 1 process results in the production of the episodes (pink bars) and the Step 2 process results in the production of the treatment regimen (blue bar). The days in this illustration are days from initiation (applicable to an incident patient analysis) but they can also be calendar days (applicable to a prevalent patient analysis). 
In this illustration, a break in treatment is defined as a coverage gap of 2 or more SCDs (i.e. the patient has not received re-supply at two consecutive expected refill dates.  The first gap in drug A coverage (from days -39 to -35) is not deemed to be a break in the drug A Episode 1 as the estimated gap in coverage is only 1 x SCD. The 2nd gap in drug A coverage from days -29 to -20 is deemed to be a break in treatment and the end of Episode 1 because the gap in estimated coverage is 2 x SCD.
The two prescriptions for drug B supplied on day -9 are interpreted as dose escalation of drug B, if each prescription is for a different strength. The two prescriptions are deemed to be necessary to supply one SCD period and not used to extend the drug coverage period. If each prescription of drug B were for the same strength then this would be interpreted as “stockpiling” and assumed to extend the drug coverage period (see Details of Methodology below for details)
Drug C is a 3rd line agent and initiated on day 0 (by definition).  The basic method imputes a short period of B+C, but a refinement of the method includes the calculation of an adjusted treatment regimen which removes short periods of overlap when it is likely that a switch has occurred before prior medicine is deemed to be fully used.
The final method for estimating the drug treatment regimen includes several refinements which are explained below.  Briefly they are:
1. Calculation of the treatment regimen on a weekly rather than daily basis.
2. Calculation of drug treatment regimen transitions – including an adjustment to allow for switching when the prior medication is not fully used.
3. Adjustment to allow for stockpiling of medication, both same-day supply and supplies on different days.
4. Change in the rules for prescriptions whose coverage spans the initiation data;
- removal of stockpiling rule
5. Estimating if a patient is continuing or stopping after their last script
Item 7.1 DUSC October 2015
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Figure A.1 Diagrammatic representation of the methodology used to determine treatment regimen
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Details of Methodology

1.	Calculation of the treatment regimen
Drug treatment regimens are estimated from prescription supply dates in the following way;
Step 1: 
Determine the estimated medication coverage days for each drug or drug group. 
This mainly involves detecting breaks in treatment. The outcome is the start and estimated end date for each episode for each drug or drug group. 
Step 2: 
Determine the estimated medication coverage days across all drug and drug group episodes defined in Step 1. The outcome is an estimated treatment regimen for each patient for every day in the data period. 
Step 2 above was modified so that the treatment regimen was estimated on a weekly rather than daily basis. This modification was deemed necessary to keep the data volume at a manageable level. This modification means that if the a medication coverage start date falls in a particular calendar week (for prevalent patient analysis)  or week since initiation (for initiation analysis) then the medication is deemed to cover that week. The same rule was applied to the medication coverage end date.
2.	Drug regimen transitions - including an adjustment to allow for switching when the prior medication is not fully used
Once estimated drug regimens have been determined for every week, then transitions can be computed.
These are useful for determining patient behaviour upon initiation of a drug; e.g. AA+B (adding to existing therapy), AB (switching) or NoneA (starting therapy).
The transitions can be;
A. previous drug regimen drug regimen at week x, or
B. drug regimen at week -1 drug regimen at week x
Option A has the advantage that it can be calculated at any week, whereas Option B can only be calculated after initiation (i.e. from week 0). The main advantages of Option B are that it can easily be used to adjust the drug regimen in the first few weeks after initiation to allow for switching when the prior medication is not fully used. That is, if a patient switches from A to B, in the first few weeks after initiation to drug B the drug regimen may be incorrectly estimated to be A+B if the patient still has drug A “on hand” (i.e. some is unused) when drug B is initiated. 
The regimen transitions are adjusted so that if a regimen transition corresponding to a switch (e.g. AB) is detected within the first X weeks after initiation (e.g. at week Y), then all weeks between the initiation (i.e. week 0) and week Y are modified to the switch transition (i.e. A-B). This means some instances of "AA+B" (apparent co-administration after a switch) are modified to "AB" from week 0 to week Y (where Y ≤ X). The value of X is the 1 week + SCD (expressed in weeks) for the drug or drug group that is being substituted.
This means that if drug A was supplied 1 day before an initiation to drug B and then there were no further supplies of drug A, then there would be apparent co-administration of A and B from week 0 to week X-1. Then in week X the drug regimen would be drug B only and considered a switch. Thus the regimens from weeks 0 to X-1 would be modified to be drug B only. If a switch is first detected in week X +1 then the A script would have been supplied in week 0 (i.e. at or after initiation to drug B) and this would mean that the transition was not a switch, but an add. Thus the logic is only applied to weeks 0 to X. 
A transition is considered a switch if a drug in the regimen prior to initiation (the week=-1 regimen) is not in the regimen post initiation (i.e. the week=0 regimen).	
After this transition adjustment, the drug regimens can also be adjusted by using the regimen after the arrow in the adjusted regimen transition. That is, if a transition gets adjusted from AA+B to AB in week Y then the adjusted drug regimen for week Y changes from A+B to B. Thus even though the drug regimen is calculated first, its adjustment is dependent on both the regimen transition and adjusted regimen transition. Thus the sequence of calculations is;
1. drug regimens
2. drug regimen transitions around initiation
3. adjusted drug regimen transitions
4. adjusted drug regimens
The above adjustment process is reliant on having regard to drug initiations. If the analysis is for prevalent drug regimens only (i.e. regimens by calendar week and not relative to an initiation date) then the above adjustment is not possible. This is not a major problem as the overestimation of co-administration (e.g. AA+B instead of AB) is greatest in the month after initiation. In a prevalent patient analysis, patient initiations (to any and all drugs) are spread out in time (i.e. all patients do not generally initiate in the same week), and so the overestimation is also spread out over time and so minimised. In an initiating patient analysis, all over-estimations occur at the same time (as time is relative to the initiation week) and so the overestimation is significant and so needs to be adjusted for.  In theory, in a prevalent patient analysis, it is possible to do an initiation analysis for every drug and so find adjusted drug regimens that can then be re-expressed in calendar weeks. In practice this is too resource intensive and is unlikely to be make a significant difference to the prevalent patient drug regimens.


3.	Adjustment to allow for stockpiling of medication, both same-day supply and supplies on different days
The two step methodology outlined in point 1 and refined by logic in point 2 above did not take into account the phenomenon of stockpiling. This often occurs towards the end of the calendar year when a Safety Net card holder fills prescriptions more frequently than expected, so as to stockpile the medicine and avoid a higher co-payment in the next calendar year when they lose Safety Net eligibility. Stockpiling can also occur at other times of the year. Step 1 can impute higher rates of breaks in episodes around February. This is likely to be due to the stockpiling effect and not due to genuine breaks in treatment. Thus the rule to estimate the prescription coverage end date was modified to be the greater of;
· the predicted coverage end date of the previous prescription plus the standard coverage days (SCD); and,
· the actual refill date of the previous prescription plus the SCD.
This way of calculating the prescription coverage end date takes into account medication stockpiling (i.e. early supply). The logic of the break rule remained unchanged, that is;
· a break was where a prescription was supplied 2 x SCD or more after the coverage end date of the previous prescription for the same drug or drug group.
Application of this refinement results in the reduction of the extent of seasonality in the number of breaks in episodes.
If multiple prescriptions of the same drug (but not the same strength) or drug group are supplied on the same day, it was assumed that these were necessary for the prescribed dose for the SCD and not for an extension of coverage.
If multiple prescriptions of the same drug are supplied it is generally for two different strengths to enable the prescribed dose to be administered. If two prescriptions for the same strength (as opposed to increased quantity for a single script) are supplied, the method assumes this is similar to stockpiling (i.e. same day stockpiling) and the predicted coverage end date is extended to be the greater of;
· the predicted coverage end date of the previous prescription plus n x SCD; and,
· the actual refill date of the previous prescription plus n x SCD
where n = number of prescriptions on the same day.
A special case of multiple prescriptions being supplied on the same day is Regulation 24 prescriptions.
If the original and repeat prescriptions were supplied under Regulation 24 on the same day, then this was assumed to extend the coverage period (i.e. coverage period = prescriptions x SCD).
4.	Change in the rules for prescriptions whose coverage spans the initiation data; - removal of stockpiling rule
It was found that the stockpiling rule could result in the script coverage end date getting considerably ahead of the script supply date. This is the intent of the rule; however, when a new drug B was initiated, the stockpiling rules were resulting in the imputation that the new drug B was being added to an existing drug A, when in all probability it was substituting drug A. To correct for this, the script coverage rule was changed so that if the script coverage period for a drug A script included the initiation date for drug B, then the stockpiling rule would not apply to the drug A script (i.e. its coverage would be from its supply date to the supply date + SCD). The rationale for this change is that even if a patient has a lot of drug A on hand, the decision by the prescriber to initiate a new drug means that a switch could have occurred.
5.	Estimating if a patient is continuing or stopping after their last script
If the last script in a patients script history is supplied within 2 x SCD of the end of the data period then the treatment is estimated to be continuing at the end of the data period (i.e. the episode coverage end date is set to the end date of the data period). Otherwise the treatment episode is estimated to have stopped and the episode coverage end date is equal to the last script in a patients script history plus 1 x SCD.
Table A.1: Standard Coverage Days used in this analysis
	Drug 
	Standard Coverage Days
(i.e. Median time to re-supply by any item of the same drug)

	Donepezil
	28

	Galantamine
	28

	Memantine
	28

	Rivastigmine
	30
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Donepezil	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	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	2.6415721867447669E-2	3.5950325970773678E-3	2.7099500130738402E-3	2.6940863573654953E-3	2.8592871857765368E-3	3.2110227244132911E-3	4.056172657840639E-3	6.0276421465604857E-3	4.640392805996243E-3	4.210980056649662E-3	4.4877734976297512E-3	4.8821767998958468E-3	5.6398031156219813E-3	7.6900438602729203E-3	1.2654274051763656E-2	9.2583576849565499E-3	8.0751477781582631E-3	8.5083896857792718E-3	9.2353827353099816E-3	1.0423515845603961E-2	1.5083601465582979E-2	6.3039432671910062E-2	3.0962573807025738E-2	2.6864827430777023E-2	2.904744764720105E-2	3.3298907377037522E-2	4.0463809531103158E-2	6.5937558463041515E-2	0.13991689632499268	6.5636696027193589E-2	4.0147083439546892E-2	3.234435292148366E-2	2.6626872595151847E-2	2.2299376722437446E-2	2.2052669525042149E-2	2.9029942923660807E-2	1.4992795712217968E-2	1.0389600443744741E-2	9.1030032635368956E-3	8.1670475767445377E-3	7.424190871505483E-3	8.217373656922735E-3	1.1535612813020013E-2	6.7218138394532397E-3	4.8909291616659684E-3	4.3023328326253036E-3	4.0063936002730739E-3	3.8165767543835655E-3	4.271699566429879E-3	5.644179296507042E-3	3.6798211017254187E-3	2.9287590573268754E-3	2.7810629524560766E-3	2.6525126389574188E-3	2.7072149000206777E-3	3.370206304107374E-3	5.0533948770238469E-3	2.9763500244519106E-3	2.1656625154944154E-3	1.9249725668160768E-3	1.842372152610556E-3	1.7302325174308754E-3	1.8095507959726008E-3	2.2860074898335848E-3	1.5480739880902236E-3	1.2116550825511821E-3	1.149294504939067E-3	1.0273084627680001E-3	9.5236636511133554E-4	1.1257725326818658E-3	1.3970957475556295E-3	9.7041811126221094E-4	7.96464921081048E-4	7.3519838869019814E-4	6.8268421806946973E-4	6.9253062506085628E-4	7.3848052435399362E-4	9.6111872688145689E-4	6.6627353975049202E-4	5.5851008545587221E-4	5.2131254793285622E-4	5.3061193231361027E-4	5.065429374457764E-4	6.1375936912976361E-4	8.1014048634686262E-4	5.6507435678346328E-4	4.1300207102760387E-4	4.0370268664684987E-4	4.0971993536380834E-4	3.8182178222154634E-4	4.4801151810808948E-4	5.251417062072844E-4	3.615819456281406E-4	3.3040165682208307E-4	2.9320411929906713E-4	2.6694703398870287E-4	2.631178757142748E-4	2.9976839062665814E-4	3.8182178222154634E-4	2.8828091580337381E-4	2.6475894354617254E-4	2.3576674518264537E-4	1.985692076596294E-4	2.0403943376595527E-4	2.532714687228882E-4	2.7241726009502874E-4	2.2920247385505433E-4	1.8434661978318211E-4	1.8161150673001917E-4	1.8762875544697764E-4	1.7504723540242813E-4	1.8653471022571247E-4	2.6475894354617254E-4	2.073215694297508E-4	1.5097824053459427E-4	1.2909733610929074E-4	1.3456756221561663E-4	1.2855031349865817E-4	1.3784969787941214E-4	2.122447729254441E-4	1.537133535877572E-4	Galantamine	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	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	2.3611458726610191E-2	4.0031165202439479E-3	2.8478547056769027E-3	2.7418025195171374E-3	3.0203662618301214E-3	3.2423688381912306E-3	4.0596776861958235E-3	6.1623390304567736E-3	4.7143731820887755E-3	4.1671439015043858E-3	4.4782303142396973E-3	4.8048710476117753E-3	5.5924852834916342E-3	7.3176008450238196E-3	1.2606069861524126E-2	9.065340872936754E-3	8.0387557109102246E-3	8.2353057625929905E-3	8.9451483952890203E-3	1.0479370021733629E-2	1.5431300100820278E-2	6.5895172363083093E-2	3.2293597700222991E-2	2.8354112491674903E-2	2.9977417954493712E-2	3.4810569585081427E-2	4.2338860773275977E-2	6.8103885893503815E-2	0.14437379012130955	6.7378488940171011E-2	4.1343384252522979E-2	3.2860623388890536E-2	2.7160671890090343E-2	2.2381253367156909E-2	2.2385495454603301E-2	2.9158695077340323E-2	1.4893969024277467E-2	1.0480784050882425E-2	8.6524443614880674E-3	7.5396034213849284E-3	7.2681098248159291E-3	7.7828164349779908E-3	1.0716926918731502E-2	6.0294202904698675E-3	4.5814544421018694E-3	3.7754578272876519E-3	3.7259668070797614E-3	3.4417469481715897E-3	3.7782858855852455E-3	4.8981969714323691E-3	3.2423688381912306E-3	2.5169718848584346E-3	2.3854671740203251E-3	2.2878991627533411E-3	2.3571865910443877E-3	2.743216548665934E-3	4.1982525427779168E-3	2.3840531448715285E-3	1.7519821153593261E-3	1.5681583260157325E-3	1.4465518192192013E-3	1.3843345366721389E-3	1.5822986175037012E-3	1.9768127500180287E-3	1.3334294873154516E-3	1.0251711328777332E-3	9.1063477182518645E-4	8.3569122693895217E-4	8.4417540183173332E-4	8.71041955658874E-4	1.1580898728646392E-3	8.4134734353413961E-4	6.843901080176867E-4	5.9954835908987425E-4	5.7692389270912431E-4	5.444012222867962E-4	6.1934476717303048E-4	8.2579302289737401E-4	5.599555429235618E-4	4.9491020207890568E-4	4.1996665719267135E-4	4.0299830740710889E-4	4.2420874463906197E-4	5.2319078505484316E-4	7.3246709907678041E-4	4.4824724016860883E-4	3.8744398677034329E-4	3.2664073337207775E-4	3.4219505400884335E-4	3.2239864592568712E-4	3.8320189932395266E-4	3.8885801591914015E-4	2.7007956742020278E-4	2.714935965689997E-4	2.2058854721231224E-4	1.9655005168276539E-4	2.0786228487314039E-4	2.6725150912260907E-4	3.1250044188410901E-4	2.2765869295629661E-4	1.5554320636765608E-4	1.9655005168276539E-4	1.7816767274840605E-4	1.3716082743329671E-4	2.064482557243435E-4	2.5169718848584347E-4	1.6826946870682793E-4	1.4281694402848419E-4	1.1595039020134361E-4	1.3009068168931234E-4	1.3009068168931234E-4	1.4988708977246856E-4	2.1069034317073413E-4	1.2726262339171859E-4	1.3291873998690608E-4	1.2726262339171859E-4	1.5271514807006231E-4	9.7568011266984251E-5	1.2019247764773424E-4	1.5271514807006231E-4	9.7568011266984251E-5	Memantine	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	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	3.0834139849987903E-2	4.3022622792160655E-3	3.379808855552867E-3	3.0622429228163561E-3	3.1907815146382775E-3	3.7956690055649649E-3	4.6576336801354952E-3	5.7917977256230343E-3	4.672755867408662E-3	4.2190902492136462E-3	4.4156786837648201E-3	4.3703121219453179E-3	5.3381321074280185E-3	7.3493830147592547E-3	1.1719695136704573E-2	8.5818412775223816E-3	7.5384103556738443E-3	7.5610936365835954E-3	8.1584200338737003E-3	9.8294217275586744E-3	1.3746068231308977E-2	6.1963162351802561E-2	2.8482639729010405E-2	2.3877933704330993E-2	2.6403338978949916E-2	2.9473142995402855E-2	3.6542765545608515E-2	5.840188724897169E-2	0.12205873457536898	5.7993588192596174E-2	3.590007258649891E-2	2.8845572223566415E-2	2.322011855794822E-2	1.9976409387853861E-2	2.0135192354222113E-2	2.7098959593515607E-2	1.463827728042584E-2	1.0086498911202516E-2	8.9825792402613118E-3	8.4154972175175414E-3	7.7425598838616015E-3	8.7406242438906358E-3	1.205238325671425E-2	7.1376723929349141E-3	5.5952092910718605E-3	4.6425114928623275E-3	4.7408057101379145E-3	4.9222719574159206E-3	5.4137430437938543E-3	8.0374425356883623E-3	5.307887732881684E-3	4.4232397774014035E-3	4.3854343092184856E-3	4.2115291555770628E-3	4.6198282119525765E-3	6.91840067747399E-3	1.3587285264940721E-2	6.8805952092910721E-3	4.4232397774014035E-3	3.8410355673844667E-3	3.2739535446406967E-3	3.1529760464553591E-3	3.4932252601016212E-3	4.3854343092184856E-3	2.842971207355432E-3	2.1851560609726589E-3	1.8675901282361482E-3	1.6710016936849746E-3	1.6558795064118073E-3	1.6861238809581418E-3	2.275889184611662E-3	1.4744132591338012E-3	1.2853859182192112E-3	1.1568473263972902E-3	1.3156302927655457E-3	1.0585531091217033E-3	1.308069199128962E-3	1.6105129445923058E-3	1.1190418582143721E-3	1.028308734575369E-3	8.4684248729736272E-4	8.6196467457052986E-4	7.2586498911202514E-4	9.375756109363658E-4	1.5424631018630536E-3	1.1266029518509557E-3	6.3513186547302207E-4	5.7464311638035328E-4	5.4439874183401888E-4	6.6537624001935635E-4	8.4684248729736272E-4	8.2415920638761195E-4	5.0659327365110086E-4	5.2927655456085163E-4	5.2927655456085163E-4	4.6122671183159933E-4	5.2171546092426811E-4	5.2171546092426811E-4	7.5610936365835954E-4	5.5952092910718603E-4	4.6122671183159933E-4	4.3854343092184856E-4	3.402492136462618E-4	4.0073796273893054E-4	4.7634889910476652E-4	6.4269295910960558E-4	3.6293249455601257E-4	3.1756593273651103E-4	3.0244374546334384E-4	2.4951609000725867E-4	3.6293249455601257E-4	5.0659327365110086E-4	8.3172030002419547E-4	4.2342124364868136E-4	3.4781030728284537E-4	3.0244374546334384E-4	2.4195499637067505E-4	2.4195499637067505E-4	3.1000483909992741E-4	4.0073796273893054E-4	2.9488265182676021E-4	Rivastigmine	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	31	32	33	34	35	36	37	38	39	40	41	42	43	44	45	46	47	48	49	50	51	52	53	54	55	56	57	58	59	60	61	62	63	64	65	66	67	68	69	70	71	72	73	74	75	76	77	78	79	80	81	82	83	84	85	86	87	88	89	90	91	92	93	94	95	96	97	98	99	100	101	102	103	104	105	106	107	108	109	110	111	112	113	114	115	116	117	118	119	120	121	122	123	124	125	126	127	128	129	130	131	132	133	134	135	136	137	138	139	140	141	142	143	144	145	146	147	148	149	150	151	152	153	154	155	156	157	158	159	160	161	162	163	164	165	166	167	168	169	170	171	172	173	174	175	176	177	178	179	180	181	182	183	184	185	186	187	188	189	190	191	192	193	194	195	196	197	198	199	200	201	202	203	204	205	206	207	208	209	210	211	212	213	214	215	216	217	218	219	220	221	222	223	224	225	226	227	228	229	230	231	232	233	234	235	236	237	238	239	240	241	242	243	244	245	246	247	248	249	250	251	252	253	254	255	256	257	258	259	260	261	262	263	264	265	266	267	268	269	270	271	272	273	274	275	276	277	278	279	280	281	282	283	284	285	286	287	288	289	290	291	292	293	294	295	296	297	298	299	300	301	302	303	304	305	306	307	308	309	310	311	312	313	314	315	316	317	318	319	320	321	322	323	324	325	326	327	328	329	330	331	332	333	334	335	336	337	338	339	340	341	342	343	344	345	346	347	348	349	350	351	352	353	354	355	356	357	358	359	360	361	362	363	364	365	2.6772721076656118E-2	3.7504651239900822E-3	2.8957422273636589E-3	2.8810056256976858E-3	2.7999543165348356E-3	2.8515324223657404E-3	3.6141515585798338E-3	4.9109725051854416E-3	3.8057273802374805E-3	3.3378402773428435E-3	3.6067832577468474E-3	4.1815107227197871E-3	4.5462416139526148E-3	5.7730637026448513E-3	9.0335368212413371E-3	6.7125220588506191E-3	5.9351663209705526E-3	6.3588436188672711E-3	7.2725129221575856E-3	8.1161833675345296E-3	1.10598195503126E-2	3.7073605641171119E-2	2.1684909351479001E-2	1.923494932451102E-2	2.2377529629779725E-2	2.5962207985027613E-2	3.0497397147730747E-2	4.6884498200292522E-2	9.6992628015016596E-2	6.0309542317993757E-2	4.9691820817660347E-2	4.6556608813224626E-2	4.2271941878843027E-2	3.534205494541931E-2	3.4815221435860785E-2	4.4401380819576099E-2	2.3298567233903025E-2	1.6044475063827907E-2	1.4202399855581303E-2	1.2529795566493388E-2	1.1196133115722848E-2	1.1476128547376332E-2	1.5480800050104446E-2	8.9782745649939402E-3	6.5356828388589451E-3	6.1193738417952125E-3	5.6809599422325214E-3	5.4230694130779971E-3	5.4930682709913676E-3	7.2025140642442151E-3	4.9514981597668668E-3	3.8167798314869598E-3	4.045197157309539E-3	3.6841504164932047E-3	3.6509930627447659E-3	4.1299326168888822E-3	6.1820043988755971E-3	3.9162518927322761E-3	3.2420523665140201E-3	3.1204754027697444E-3	2.825743369450288E-3	2.8036384669513285E-3	3.1462644556851968E-3	3.9236201935652628E-3	2.2289110019783889E-3	1.9083899157434799E-3	1.7978654032486838E-3	1.5694480774261052E-3	1.6762884395044081E-3	1.7131299436693402E-3	2.2436476036443616E-3	1.5436590245106528E-3	1.1384024786964002E-3	1.0831402224490022E-3	9.5419495787173994E-4	1.0536670191170566E-3	1.0536670191170566E-3	1.3594515036859925E-3	8.9524855120784875E-4	8.28933843710971E-4	7.4051423371513411E-4	7.1472518079968169E-4	7.5156668496461374E-4	9.5787910828823322E-4	1.0720877711995226E-3	6.7419952621825647E-4	6.9262027830072244E-4	6.0051651788839238E-4	5.23149359142035E-4	5.4893841205748753E-4	5.820957658059263E-4	8.0682894121201175E-4	6.1893726997085835E-4	4.1262484664723891E-4	5.084127574760622E-4	5.1578105830904866E-4	4.3472974914619816E-4	4.8262370456060978E-4	6.0420066830488555E-4	4.8630785497710301E-4	3.6104674081633407E-4	4.0525654581425252E-4	3.3525768790088159E-4	2.7262713082049713E-4	3.5367843998334762E-4	4.9736030622658258E-4	3.5736259039984084E-4	2.6894298040400395E-4	2.9473203331945638E-4	2.7631128123699035E-4	2.0999657374011266E-4	2.9104788290296315E-4	4.0157239539775929E-4	2.7999543165348352E-4	2.3210147623907188E-4	2.3946977707205831E-4	2.2841732582257868E-4	2.0999657374011266E-4	2.3946977707205831E-4	3.0946863498542917E-4	2.3210147623907188E-4	Days to next supply
Percentage of repeat supplies
Before change (Jan11 - Sept12)	1	0.87701974865350085	0.79892280071813282	0.73967684021543989	0.70017953321364457	0.65260323159784561	0.5574506283662477	0.53052064631956908	0.51481149012567329	0.49820466786355477	0.48204667863554757	0.46768402154398564	Overlap (Oct12 - Apr13)	1	0.9228028503562945	0.84085510688836107	0.78503562945368166	0.74228028503562948	0.69714964370546317	0.64489311163895491	0.63657957244655583	0.60688836104513066	0.59263657957244653	0.57125890736342044	0.54275534441805229	After change (May13 - Apr14)	1	0.88778877887788776	0.80924092409240922	0.76897689768976896	0.72277227722772275	0.68646864686468645	0.63762376237623763	0.60924092409240926	0.58019801980198016	0.54125412541254125	0.51947194719471945	0.48646864686468649	Prescription number
Percentage of patients
Donepezil	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	8512094.4600000009	9013042.0099999979	9255401.0300000012	9693248.3599999994	8671093.9799999986	9035970.75	9444521.0099999979	10007029.830000002	8748513.9000000004	9357435.3400000017	9731764.3099999987	10287700.029999999	9413784.6700000018	9768945.2100000009	10125097.810000001	10830678.000000002	9764287.459999999	5068048.0100000007	5479605.290000001	6066492.4900000012	5180687.3	5627560.79	6126032.6399999997	2872049.27	2304975.9699999997	2451029.25	Galantamine	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	4090916.52	4327909.5399999991	4316880.2	4544435.03	4009325.68	4108658.0100000007	3875305.1	3849142.08	3287536.6399999992	3378344.3899999997	3431403.0900000003	3531402.4499999997	3178739.56	2575766.5499999998	2658481.6	2769250.41	2393211.73	1325611.5199999998	1403495.66	1502977.23	1228647.6199999999	1122047.3399999999	1173046.98	1091927.7099999997	868709.80999999994	906835.33000000019	Memantine	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	253493.43000000002	314811.69000000006	366600.48	437655.05	405265.18000000005	401745.64	452029.75999999995	509960.35000000003	448040.65	482608.34	522874.61	574506.32000000007	516891.28	552233.76	598014.37	638735.16999999993	566471.52	371113.62	415706.89999999997	478902.01	404246.57	458086.44000000006	501066.01	570347.39	463723.18999999994	501079.57	Rivastigmine	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	808095.56	964060.49	1081364.02	1264129.17	1174165.23	1330127.94	1443925.3700000003	1620783.5299999998	1471241.24	1631048.1800000002	1745024.3900000001	1876976.1800000002	1723887.9	1852552.08	1912345.9899999998	2078850.67	1795127.35	1187078.7799999998	1274908.46	1405382.77	1202282.99	1306859.71	1394745.3399999999	1511977.26	1268198.4799999997	1356698.34	Quarter of supply
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