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Abstract

Introduction: Multiple reforms have recently been introduced in the Netherlands to improve prescribing efficiency. These include preference pricing policies for multiple sourced products, guidelines, quality and efficiency targets, as well as regular pharmacotherapy meetings. Objectives: Assess the influence of these multiple measures on prescribing efficiency. Methods: Retrospective observational study of all reimbursed prescriptions for the proton pump inhibitors (PPIs) and statins between 2000 and 2010 using the GIP (Health Insurance) database. Utilisation measured in defined daily doses. Narrative review of reforms. Results: Reimbursed expenditure for the PPIs fell by 58% in 2010 vs. 2000 despite a 3 fold increase in utilisation, helped by increasing utilisation of generic omeprazole at only 2% of the pre-patent loss price in 2010. Similarly, reimbursed expenditure for the statins fell by 14% in 2010 vs. 2000 despite a 3.8 fold increase in utilisation. Again, helped by increasing utilisation of generic simvastatin at only 2% of the pre-patent loss originator price. Conclusion: Multiple supply- and demand-measures, including the preference pricing policy, appear to have appreciably enhanced PPI and statin prescribing efficiency, providing examples to other countries.
Introduction 
Scrutiny over pharmaceutical expenditure, including prescribing patterns and acquisition costs of generics, originators and patent protected products in a class or relates class, has intensified in recent years with the growth in pharmaceutical  expenditure generally outstripping that of other components of ambulatory care expenditure [1-10]. As a result, pharmaceutical expenditure has typically become the largest or equalling the largest cost component in ambulatory care [1-12]. The growth rate will continue unless addressed, driven by well known factors including changing demographics, rising patient expectations and the continued launch of new expensive drugs [8-11].

This has resulted in health authorities and health insurance agencies across Europe instigating multiple supply and demand side reforms to maintain the European ideals of comprehensive and equitable healthcare. Supply-side reforms for existing drugs include price: volume agreements with payback mechanisms for over budget situations, compulsory price cuts as well as measures to obtain low prices for generics [1-6,8,12]. Demand side measures, collated under the 4 Es – Education, engineering, economics and enforcement [13], include [1,3-7,9,10,14-28]:
· Educational activities – These range from simple distribution of printed material to more intensive strategies including academic detailing and monitoring of prescribing habits. Examples include local, regional and national formularies. The ‘Wise Drug’ list in Stockholm County Council, containing approximately 200 drugs covering conditions typically encountered in ambulatory care, provides an example of a regional formulary. Prescribing suggestions in the ‘Wise List’ generally include older well-established and well-documented drugs, typically available as generics, rather than newly marketed drugs. Other initiatives include educating physicians in medical school to prescribe by INN (International Non-Proprietary Name), backed up by programmes in ambulatory care to enhance the use of generics when available, e.g. UK, as well as information and other campaigns to allay patients’ fears about the effectiveness and/ or safety of generics should they occur, e.g. France
· Engineering activities - Refers to organisational or managerial issues to influence change, e.g. quality and prescribing targets as well as pro-active drug switching programmes. Quality indicators include BP and lipid targets for patients with cardiovascular disease in the UK. Efficiency indicators include percentage prescribing targets for generic drugs within a class or related class such as the percentage of generic proton pump inhibitors (PPIs) prescribed versus all PPIs, percentage of generic statins prescribed versus all statins and the percentage of Angiotensin Converting Enzyme Inhibitors (ACEIs) prescribed versus all renin-angiotensin inhibitor drugs. Examples also include active drug switching programmes such as switching patients from atorvastatin to generic simvastatin and high cost angiotensin receptor blockers (ARBs) to lower cost ARBs
· Economic interventions – Refers to financial incentives. These include financial incentives for physicians if they achieve agreed prescribing targets in a class, devolution of drug budgets to local GP groups combined with regular monitoring of prescribing behaviour, as well as fines for physicians with prescribing costs above agreed limits. Initiatives also include co-payments, especially if patients wish a more expensive product than the current reference priced product, as well as payments to pharmacists to speak with patients to allay any fears regarding generics 
· Enforcement – These include regulations by law such as compulsory INN prescribing, e.g. Abu Dhabi and Lithuania, compulsory generic substitution in Sweden, and prescribing restrictions for patented statins in Austria, Finland, Norway, and Sweden, ARBs in Austria, Croatia, Lithuania and Sweden, and esomeprazole in Norway, limiting the prescribing of these drugs to second line after generics.

In the Netherlands, there have been active programmes during the past years to lower the price of generics as well as enhance their utilisation versus premium priced patented products in a class or related class. Reforms to lower the price of generics include [29-31]:

· In 1991 introducing the Drugs Reimbursement System whereby drugs belonging to the same group of therapeutically equivalent drugs were placed in groups of comparable drugs, and the mean average price per standard dosage established the maximal reimbursement price (reference pricing system)

· From 1991, pharmacists were allowed to keep any discounts they received from generic manufacturers to preferentially dispense their product 

· From 1996, prices of generics were based on average prices of originators and generics (same active substance, strength and dosage form) in Belgium, France, Germany and the UK. In addition, pharmacists were actively encouraged to substitute by being able to retain 33% of the price difference between the current reference price for the molecule and the prescribed product
· In 1998, a claw back system was instigated to enhance potential savings for the insurers from the increasing availability of generics; however this was only partially successful

· In 2004, a covenant was instigated whereby generics should be priced at least 40% below the originator for reimbursement, with further agreements after this for both generics and originators to prevent that the Dutch authorities from introducing harsher measures, e.g. for the statins

· Introduction of the preference pricing policy in 2008 whereby only the cheapest generics would be reimbursed, with patients having to cover the costs themselves for a non-preferred drug. Tenders were conducted for high volume generics among the various manufacturers to help achieve low prices. This resulted in appreciable price reductions of between 76% to 93% for the 10 largest generics by volume, leading to estimated savings of €348mn/ year. The scheme was extended in 2009 as more generics became available. As a result, pharmaceutical expenditure has stabilised in the Netherlands in recent years
Table 1 documents the multiple demand-side measures that have been introduced in the Netherlands during the past decade to enhance the quality and efficiency of prescribing, especially for the PPIs and statins. These have again been divided into the 4Es (Education, Engineering, Economics and Enforcement) to enhance comparisons with other countries [13], some of whose reforms have been described above.
Table 1 – Demand side measures during the past decade with specific reference to the Proton Pump Inhibitors (PPIs) and statins [13, 39,51-58]
	Measure
	Description

	Education
	· Production and dissemination of guidelines for use in primary healthcare. This includes the NHG Guideline on Gastric symptoms (2003) indicating that only a limited number of patients under 60 should be on chronic PPIs

· National network of monthly Pharmacotherapy Audit Meeting groups (PTAM-groups). There is a tradition of continuous medical education in the Netherlands with groups typically including 10 GPs and 2 Pharmacists. This can include areas of prescribing concern leading to benchmarking, target setting and evaluation. There are various levels of activity, with GPs financially rewarded for taking part. The level depends on the extent of the activities undertaken

· Prescription feedback by individual pharmacists (linked with PTAM meetings and other meetings)

· Prescription feedback by the national databank of pharmacists (from 2002 onwards)

· Multidisciplinary guideline on Cardiovascular Risk Management (CVRM) (2006) advocating pravastatin and simvastatin first line with atorvastatin and rosuvastatin second line in patients not achieving target lipid levels with either simvastatin or pravastatin - in view of the cost differential

· Along with this, targets to enhance the number of CVD and diabetes patients on statins as well as the appropriateness of the dose prescribed 

	Economics
	· Financial incentives by health insurance for GPs to follow guidelines and take part in PTAM group meetings (above). The level of remuneration differs between Health Insurance groups

· Preference pricing policies for generics including economic incentives to pharmacists to negotiate further price reductions

	Engineering
	These include targets suggested by the Institute for the Rational Use of Medicines based on regional data in the Netherlands, as well as other countries, and health insurers and include:

· Quality

· PPIs – Number of chronic PPI users up to 60 years of age versus the total number of patients in the population up to 60 years
· Statins (Target score <75%)

· Number of users (aged 40-79) of oral blood glucose-lowering substances combined with a statin versus all users (40 – 79) of oral blood glucose substances

· Number of users (40 – 79) of nitrates and platelet aggregation inhibitors in combination with a statin versus number of users (40-79) of nitrates and platelet aggregation inhibitors

· Number of new users of atorvastatin (20mg or above) and rosuvastatin (10mg or above) versus all new users of atorvastatin and rosuvastatin

· Number of new users of 40mg simvastatin and pravastatin versus all new users of simvastatin and pravastatin

· Efficiency targets include:

· PPIs – number of new users of generic PPIs versus all new users of PPIs – target = >75%

· Statins – number of new users of generic statins (pravastatin and simvastatin) versus number of new users of statins. Target = >75%

· PPIs only reimbursed for long time use (longer than six months) (from 2012)

	Enforcement
	· Other statins instead of simvastatin and pravastatin only reimbursed when authorized by the health insurer (from 2009 onwards)

· The GPs must document the rationale in the patient’s notes as well as on the prescription, which can be checked at the pharmacy, to limit possible abuse


Consequently, the primary objective of this paper is to assess the influence of these multiple supply- and demand-side measures introduced in the Netherlands during the past decade, including Table 1, on subsequent prescribing efficiency.  Two high volume classes will be used for the analysis. These are the PPIs - Anatomical Therapeutic Chemical (ATC) A02BC, and the HMG CoA reductase inhibitors (statins) - ATC group C10AA [101]. They were chosen as they are both high volume prescribing areas in ambulatory care. They also contain a mixture of generics, originators and patented products in a class.

Prescribing efficiency is defined as utilisation growing faster than expenditure, with health authorities and health insurance companies across Europe believing all PPIs and statins are similar in the majority if not all patients [3-5,7,9,10,14,15,21-24,32]. Consequently, generic PPIs and statins should be prescribed first line with patented products reserved for unresponsive patients or those patients unable to tolerate generic PPIs or statins. These beliefs are endorsed by IDEAL study, which failed to show a significant reduction in coronary vascular events for patients prescribed high dose atorvastatin (80mg/ day) versus low dose simvastatin (20mg/ day) [33], and a recent meta-analysis demonstrating that at comparable doses all statins appear therapeutically equivalent in reducing LDL-C [34]. In addition, a recent ecological study showed that outcomes in terms of the subsequent impact of drug treatment on lipid levels were similar whether patients were prescribed formulary drugs (including generic simvastatin) versus non-formulary drugs, which included patented statins [35]. 
Published studies have also shown that patients can be successfully switched between statins without compromising care [23,27], and physicians in the UK extensively use generic simvastatin to achieve agreed target lipid levels in the Quality and Outcomes Framework to maximise their income [5,9,23,36,37]. 
Secondly, if pertinent, suggest additional reforms that could be instigated in the Netherlands to further enhance prescribing efficiency in ambulatory care. Lastly, provide insights to other health authorities and health insurance companies as they strive to further increase their prescribing efficiency through additional reforms.
Methodology

This is a retrospective observational study of all ambulatory care patients included in the Genees- en hulpmiddelen Informatie Project (GIP - Health Care Insurance Board) database, which covers almost all patients in the Netherlands. This database provides the complete reimbursed prescription medication history of all patients, as well as the pharmacy where the prescription was dispensed, among the Health Insurance population in the Netherlands for the years documented. The robustness and validity of the database is assured by regular monitoring and auditing of drugs dispensed.
The study included all patients dispensed at least one reimbursed prescription for any PPI (ATC – Anatomical Therapeutic Chemical Classification - group A02BC) or statin (C10AA) [101], between 2000 and 2010. These years were chosen because generic omeprazole was reimbursed in March 2002 (lansoprazole in December 2005, pantoprazole in May 2009 and esomeprazole in October 2010) and generic simvastatin in May 2003 (pravastatin in August 2004 and fluvastatin in August 2008). Consequently, provide baseline utilisation and expenditure values.
Defined daily doses (DDD) as well as DDDs/1000 inhabitants per day (DDD/TID) were used for measuring drug utilization, which is in line with international recommendations [9,10,101,102]. DDDs -  defined as ‘the average maintenance dose of a drug when used in its major indication in adults’ [102]. 2011 Defined Daily Doses (DDDs) were used for the study. This is in line with International recommendations for conducting drug utilisation and expenditure comparisons between countries [9,10,38,101,102]. 

Reimbursed expenditure was principally used as the perspective is from the health insurer. Reimbursed expenditure just includes the costs paid by the health insurer for the various pharmaceuticals, excluding any patient co-payment or pharmacy fee, which varies between countries. There has been no allowance for inflation as we wanted to compute the actual influence of the various policies in the Netherlands on reimbursed prices/ DDD over time, as well as compare with other European countries. In addition, the tendency of authorities is to cut prices for both patented drugs and generics when pharmaceutical expenditure is rising more rapidly than agreed budgets [1,2,4,5,8,10]. Alongside this, a number of European countries establish their initial prices for generics based on originator pre-patent loss prices [8,10]. Consequently, the use of reimbursed expenditure, as well as no allowance for inflation, is in line with previous publications [4,5,8-10,23,24,26]. Total cost data including pharmacy costs, which is also reimbursed by the health insurers, was also included in the analysis for comparison purposes. 
A narrative review of the ongoing supply and demand side measures was undertaken by one of the co-authors (BBG), principally based on feedback from co-authors in view of the limited number of English language peer-reviewed papers in recent years dealing particularly with demand-side pharmaceutical policy and its influence in the Netherlands. For instance, only four relevant papers in Pub Med since 2008 using two key words – Netherlands and pharmaceuticals – at the time of submission.
No confidence limits were included for expenditure and other calculations since the GIP/ Health Care Insurance Board database comprises nearly all the patients in the Netherlands. No sophisticated analyses such as time series analyses, multivariate analysis or regression lines were performed. This is recognition of the many different and varied supply and demand side initiatives introduced during the study period, e.g. Table 1, alongside variations in the composition and influence of the many PTAM-groups throughout the Netherlands coupled with different financial incentives among insurers for physicians following guidelines and taking part in these meetings, as well as differences in preference pricing policies. We accept this reduces the robustness of the findings; however, this reflects reality in the Netherlands.
Results
· PPIs
PPI utilisation increased three fold during the course of the study, rising from 28.6DDD/ TID in 2000 to 84.9 in 2010 (Figure 1), with utilisation dominated by omeprazole. H2 blockers were principally used between 2000 and 2004/5 before PPIs dominated the prescribing of drugs to treat acid related disorders of the stomach.
Figure 1 – Utilisation pattern for the PPIs 2000 to 2010 in DDDs/ TID
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However, whilst omeprazole dominated PPI utilisation, its % of total PPIs on a DDD basis decreased from 85% of total PPIs in 2000 to 56% in 2006, before climbing to 61% of total PPI utilisation (DDD basis) in 2010. The latest figures [39] suggest that between 89% - 100% of GPs in 2010 in the Netherlands met the efficiency targets for PPI prescribing suggested by the Institute for the Rational Use of Medicines, with a mean score of 95%. 
Concurrent with this, there was growing utilisation of pantoprazole from 9% of total PPI utilisation in 2000 to 20% in 2004 on a DDD basis, before stabilising at 20% to 21% of total PPI utilisation up to 2010. Similarly for esomeprazole, its utilisation rose from 2% in 2001 to 17% of total PPI utilisation on a DDD basis in 2007, before stabilising at 15% of total PPI utilisation in 2010 respectively (Figure 1).

The utilisation of generic omeprazole versus the originator steadily increased from 82% in 2003 (first full year of generic availability) to 94% in 2010. There was though lower utilisation of generic versus originator lansoprazole at 77% of total lansoprazole in 2010.
Total reimbursed expenditure for the PPIs fell by 58% during the study period, from €16257.4/ 1000 inhabitants/ year in 2000 to €6815.2 in 2010; 62% from 2001 (fully year before multiple sourced omeprazole available) to 2010. This was assisted by falling expenditure/ DDD for each PPI over time, especially generic as well as originator PPIs once multiple sources became available (Figure 2).

Figure 2 - Expenditure/ DDD (€) Generic (GN) and Originator (SP) PPIs 2000 to 2010
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Overall, reimbursed expenditure/ DDD for generic omeprazole in 2010 was 98% below the pre-patent loss originator price at €0.04/ DDD vs. €1.55/ DDD for originator omeprazole in 2001 (Figure 2). This reduction was assisted by the changes in the pricing regulations for generics in 2004, as well as the introduction of the preference price policies in 2008 described earlier.
Total expenditure on PPIs also decreased during the course of the study period, from €18205.2/ 1000 inhabitants/ year in 2000 to €11564.5 in 2010. However, the percentage reduction was lower at 36% due to an increasing proportion of costs such as pharmacy dispensing fees being included in total rather than reimbursed expenditure. As a result, the difference between reimbursed and total expenditure rose from 12% in 2000 to 70% in 2010.

· Statins

Statin utilisation increased 3.8 fold during the course of the study, rising from 24.7DDD/ TID in 2000 to 88.8 in 2010 (Figure 3).

Figure 3 – Utilisation pattern for the statins 2000 to 2010 in DDDs/ TID
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Simvastatin and atorvastatin were the principal statins used in the Netherlands between 2000 and 2010. However, the utilisation of simvastatin as a percentage of total statin utilisation on a DDD basis decreased from 44% in 2000 to 31% in 2005, before climbing to 49% in 2010 following the CVRM initiatives in 2006 (Table 1). Latest figures [39] suggest that between 71% to 100% of GPs met the prescribing efficiency target for statins suggested by the Institute for the Rational Use of Medicines in 2010. However, only 11% to 100% (mean 57%) and 13% to 100% (mean 61%) met their target scores for the dosing of simvastatin/ pravastatin and atorvastatin/ rosuvastatin respectively.
 Conversely, utilisation of atorvastatin as a % of total statins remained relatively steady at 34% to 37% of total statin DDDs from 2000 to 2008, before dropping to 27% in 2010. The utilisation of atorvastatin and rosuvastatin combined steadily increased from 34% of total statin utilisation (DDD basis) in 2000 to 49% in 2007 and 2008, before falling to 39% of total statin DDDs in 2010.

The utilisation of generic simvastatin versus originator simvastatin reached 94% in 2004, the first full year of availability, before climbing to 97% to 98% of total simvastatin on a DDD basis from 2007 onwards. Similarly, utilisation of generic pravastatin reached 92% of total pravsatatin DDDs in 2005, the first full year of availability, rising to 95% in 2010.

Reimbursed expenditure for the statins increased 139% between 2000 and 2003, rising from €12666 per 1000 inhabitants per year in 2000 to €18904 per 1000 inhabitants per year in 2003. Reimbursed expenditure subsequently remained relatively stable until 2007, before falling to €10870 in 2010. This was a 42% reduction in 2010 versus 2003 levels; and overall a 14% decrease versus expenditure in 2000. This reduction was facilitated by a considerable decrease in expenditure/ DDD of generic statins versus pre-patent loss originator prices, as well as originator prices once multiple products became available (Figure 4).
Figure 4 – Reimbursed expenditure (€)/ DDD for generic (GN) and originator (SN) statins from 2000 to 2010
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NB. Cerivastatin not included as only limited utilisation in 2000 and 2001 before its withdrawal

Overall, reimbursed expenditure/ DDD for generic simvastatin in 2010 was 98% below the pre-patent loss originator price at €0.03/ DDD in 2010 versus €1.51/ DDD for originator simvastatin in 2002, i.e. just 2% of the originator price pre-patent loss. There was a similar reduction (96%) for generic pravastatin at €0.04/ DDD in 2010 versus €1.16/ DDD in 2003. Similar to the PPIs, there was a fall in 2004 following the changes in the regulations for the pricing of generics and a further fall in 2008 following the introduction of the preference pricing policies. This against a background of ongoing supply- and demand-sided measures reducing the robustness of any conclusions.
Total expenditure of statins rose by 3% in 2010 vs. 2000 from €14315 in 2000 to €14779 in 2010. This again was driven by an increasing proportion of costs such as pharmacy dispensing fees being added to pharmacy reimbursed costs. As a result, the difference between reimbursed and total expenditure again rose from 13% in 2000 (12% for PPIs) to 36% in 2010 (70% for the PPIs).

Discussion 
The multiple supply and demand side measures, including Table 1, introduced in the Netherlands during the past decade appear to have enhanced reimbursed prescribing efficiency for both the PPIs and statins. This is shown by a 58% reduction in reimbursed expenditure for PPIs between 2000 and 2010 despite a threefold increase in utilisation during this period. In addition, a 14% decrease in reimbursed expenditure for the statins between 2000 and 2010 despite a 3.8 fold increase in utilisation. This is similar to the situation in Scotland with its high International Non-proprietary name (INN) prescribing coupled with multiple reforms to enhance the prescribing of generic PPIs and statins once available as well as transparent pricing approaches to lower the cost of generics [23]. Overall, reimbursed expenditure for the PPIs in 2010 in Scotland was 56% below 2001 levels despite a three-fold increase in utilisation, with reimbursed expenditure for the statins in 2010 only 7% above 2001 levels despite 6.2 fold increase in utilisation since 2001 23].
The key reforms to lower the prices of generics appear to be the changes in the pricing regulations for generics in 2004 and the introduction of the preference pricing policy in 2008. However, we cannot state this with certainty given the limitations in the study design. However, these findings regarding the influence of the preference pricing policy mirror other publications [29,30]. We are also now seeing other European countries learning from the tendering process for generics in the Netherlands, e.g. Sweden with their recent introduction of monthly auctions [40]. Consequently, we believe this initiative provides an alternative method to other European health authorities and health insurance agencies if needed on ways to further lower their generic prices in addition to measures such as compulsory generic substitution, e.g. Sweden [3,8,10,15, 40], as well as increased transparency in the pricing of generics, including discounts offered by generic manufacturers, along with high INN prescribing (compulsory or voluntary), e.g. Lithuania and UK [5,6,8,10,16,23].
We believe the growth in omeprazole utilisation compared with other PPIs in recent years (Figure 1) will continue, especially with greater scrutiny over GP prescribing habits through regular PTAM-group meetings and prescribing targets established by the health insurers and groups such as the Institute for the Rational Use of Medicines (Table 1). However this remains to be proven. In any event, PPI prescribing efficiency will be further enhanced with esomeprazole now losing its patent. The rapid fall in reimbursed expenditure/ DDD for generic omeprazole in recent years adds (Figure 4) adds weight to this suggestion. However, again this will need to be demonstrated. Care is not compromised with increasing utilisation of generic omeprazole, with health authorities across Europe typically perceiving all PPIs as essentially similar [3-5,7-10,14,15,22,23,32]. The various measures to enhance the use of generics versus originators, once multiple sourced products become available, also appear to be working with 77% of total lansoprazole DDDs as generics in 2010 and 94% for omeprazole. This mirrors the findings in the UK with its high voluntary INN prescribing leading to 98% of all omeprazole and simvastatin dispensed as generics [23], as well as other European countries [3-6,8, 22-24]. 
As stated, it has been difficult in practice to fully disassociate the various demand side measures from each other (Table 1), especially as the intensity of some measures vary over time and with each GP group. Consequently, we have been unable to perform any sophisticated analyses such as an interrupted time series analysis or regression analyses, which is a recognised weakness of the paper. Having said this, we believe the results demonstrate the influence of the multiple initiatives with improving PPI prescribing efficiency in the Netherlands as seen by major differences in the rate of change of utilisation versus expenditure during the course of the study. Consequently, demonstrating again that multiple measures are typically needed to enhance prescribing efficiency [4,5,6-8,15,22,23,26,41,42].
Potential future steps if needed to moderate overall utilisation of PPIs could involve specific DDD/ TID targets for the PPIs among the physicians in their PTAM groups, which have already been introduced among Primary Care groups in Stockholm, Sweden [15]. However, this may not be necessary if PPIs continue not to be reimbursed for short term use, and so fewer patients becoming chronic users. In addition, from January 2012 should patients persist with antacids for at least six months for acid related stomach disorders, antacids will continue to be reimbursed apart from the first prescription. Both these initiatives should reduce the  extent of problems that may develop with chronic PPI use [43-48]. However, this again remains to be seen.
The multiple initiatives have appreciably enhanced prescribing efficiency for the statins in the Netherlands. This includes greater encouragement of the prescribing of simvastatin and pravastatin in recent years following further demand side measures (Table 1, Figure 3). In addition, high utilisation of generic versus originator statins at 95% to 98% for pravastatin and simvastatin respectively on a DDD basis in 2010 mirroring the situation in Scvotland 23]. Prescribing efficiency should further improve with the increasing use of generic pravastatin and simvastatin (Figure 3) as all statins are seen as essentially similar in all or nearly all patients [3-5,7-10,14-17,21-24,32]. In addition, in 2012 atorvastatin will lose its patent and be entered into the preference pricing policy scheme. However, this remains to be seen although such initiatives are estimated to save at least €100mn/ year (MVK – Personal Communication). As a result, current initiatives should be continued. 
It has been difficult in practice to fully disassociate the multiple and variable demand side measures from each other (Table 1). Consequently, again we were unable to perform more sophisticated analyses such as an interrupted time series analysis so any findings need to be treated with a degree of caution.
The initiatives to encourage the utilisation of higher strength statins should be welcomed following the Heart Protection and other studies, which recommend  40mg simvastatin, echoing the SIGN guidelines in Scotland [23,49-52,103]. However, the DDD/ TID for statins in Scotland was appreciably higher than the Netherlands at 143 in 2010 [23]. This may reflect a more rapid move to higher strength simvastatin and atorvastatin in the UK as a result of considerable financial incentives for physicians achieving agreed lipid level targets in patients with CHD, hypertension and diabetes, coupled with recommendations such as the SIGN guidance [5,23,36,37]. However, this is difficult substantiate without further research. Consequently, we believe there is still room for improvement for GPs in the Netherlands when prescribing simvastatin. This includes potentially identifying additional patients for active management as well as potentially increasing the prescribed doses of statins if needed. Pharmacists could possibly help with this, building on recent initiatives [53]. Alternatively, enhance physician remuneration levels to identify and treat patients to agreed target lipid levels, mirroring the situation in the UK [5,23,36,37]. This is a possible consideration for the future
The measures to lower reimbursed prices of generics in recent years, including the preference policies and auctions, appear to be working well for high volume generics such as omeprazole and simvastatin following their introduction [Figures 2 and 4]. As a result, reimbursed expenditure/ DDD for generic omeprazole in 2010 was appreciably lower in the Netherlands than generally seen across Europe in 2007 and in the UK in 2010 (Table 2). Total expenditure/ DDD for omeprazole was €0.57 in 2007 dropping to €0.19 in 2010. There was a similar reduction for simvastatin, dropping from €0.53 in 2007 to €0.14 in 2010. 
Table 2 – Comparative reimbursed expenditure/ DDD (€) for generic omeprazole and simvastatin  among European countries in 2007 unless stated [5,6,8,16,23,59-61]
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NB: Austria and Germany = total expenditure. 
Consequently overall, we believe there is limited opportunity to introduce additional measures to further lower the reimbursed prices for generic omeprazole and generic simvastatin. The only way to reduce total expenditure would be to reduce payments to pharmacists, similar to the UK [40].

In conclusion, the multiple supply- and demand-measures and initiatives introduced in the Netherlands in recent years have enhanced prescribing efficiency for both the PPIs and statins. These include measures to obtain low reimbursed expenditure/ DDD for both generic omeprazole and simvastatin through recent preference pricing and other policies. The various initiatives also appear to increas the dose of statins prescribed; although there are opportunities for further improvement. As a result of the prescribing efficiencies that have been achieved for the PPIs and statins, we believe there are only  limited additional measures that could potentially be introduced in the Netherlands to to further improve prescribing efficiency in ambulatory care. The results have also confirmed that multiple measures are typically needed to appreciably improve prescribing efficiency. 
Finally, we hope some of the measures described in the paper provide examples to other European countries as they strive to further enhance their prescribing efficiency with ever greater pressure on resources. 
· Scrutiny over pharmaceutical expenditure is increasing across Europe leading to the instigation of multiple supply- and demand-side measures to maintain the European ideals of equitable and comprehensive healthcare

· Multiple supply side measures introduced in the Netherlands in recent years include measures to lower the price of generics, e.g. covenants signed in 2004 whereby generics should be priced at least 40% below the originator to be reimbursed followed later by preference pricing policies 

· Multiple demand side measures introduced in the Netherlands in recent years include a national network of monthly Pharmacotherapy Audit Meeting groups (PTAM-groups) with GPs incentivised to take part, prescription feedback by individual pharmacists (linked with PTAM meetings and other meetings), prescription feedback by the national databank of pharmacists (from 2002 onwards), multidisciplinary guideline on Cardiovascular Risk Management (CVRM) advocating pravastatin and simvastatin first line with documentation in patients’ notes if not followed, financial incentives for GPs as well as quality and efficiency targets
· Reimbursed expenditure for the PPIs fell by 58% in 2010 vs. 2000 despite a 3 fold increase in utilisation (DDD based), aided by increasing use of generic omeprazole vs. other PPIs at 2% of pre-patent loss originator prices (expenditure / DDD) by the end of the study period

· Reimbursed expenditure for the statins fell by 14% in 2010 vs. 2000 despite a 3.8 fold increase in utilisation, aided by increasing use of generic simvastatin at 2% of pre-patent loss prices by the end of the study period
· There were similar findings in Scotland with their intensive multiple supply- and demand-side measures to enhance prescribing efficiency for the PPIs and statins. In both these drug classes, all drugs are seen as essentially similar in all or nearly all patients

· As a result, multiple and intensive supply- and demand-side measures do enhance prescribing efficiency in ambulatory care, with both needed to achieve the results seen in the Netherlands and Scotland
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