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Abstract

Background: There has been an appreciable increase in the prescribing efficiency of the proton pump inhibitors, statins and renin-angiotensin inhibitor drugs in Sweden in recent years. This has been achieved through multiple reforms encouraging the prescribing of generics at low prices versus patented drugs in the class or related class. Generic venlafaxine is also an opportunity to save costs given the prevalence of depression. However, depression is more complex to treat with physicians reluctant to change prescriptions if patients are responding to a particular antidepressant. Objectives: Assess (a) changes in the utilisation pattern of venlafaxine versus other newer anti-depressants before and after the availability of generic venlafaxine and before and after the initiation of prescribing restrictions for duloxetine limiting its prescribing to refractory patients, (b) utilisation of generic versus originator venlafaxine after its availability, (c) price reductions for generic venlafaxine and the subsequent influence on total expenditure on newer antidepressants over time. Lastly, suggest additional reforms if pertinent to further enhance the prescribing of generic antidepressants. Methodology: Interrupted time series analysing the changes in monthly reimbursed prescriptions using Defined Daily Doses (DDDs) of patients dispensed at least one newer antidepressant from January 2007 to August 2011. DDDs defined as the average maintenance dose of a drug when used in its major indication in adults. This included 19 months after the availability of generic venlafaxine and before initiation of prescribing restrictions for duloxetine to 13 months after prescribing restrictions. Total expenditure and also expenditure/ DDD for venlafaxine measured over time. Results: No appreciable change in the utilisation pattern for venlafaxine after generic availability with no appreciable demand side activities by the regions (counties) to encourage its use. The utilisation of venlafaxine significantly increased after prescribing restrictions for duloxetine. Principally generic venlafaxine was dispensed once available, reaching 99.6% of total venlafaxine (DDD basis) by August 2011. There was an appreciable fall in expenditure for newer antidepressants in Sweden after generic venlafaxine despite increased utilisation, helped by a 90% reduction in expenditure/ DDD for venlafaxine by the end of the study versus pre-patent loss prices. Conclusion: Multiple demand side measures are needed to change physician prescribing habits. Authorities should not rely on a spill over between classes to effect change. Limited influence of prescribing restrictions on the subsequent utilisation of duloxetine reflects the complexity of the disease area. This is exacerbated by heterogeneous indications for duloxetine.
Key points for decision makers

· Authorities cannot rely on a spill over effect between classes  to effect changes in physician prescribing habits
· Prescribing restrictions can appreciably influence physician prescribing behaviour even with antidepressants. 
· It is likely their influence will be less than seen with prescribing restrictions for the statins and angiotensin receptor blockers with a greater need to tailor of treatment and limited opportunities for therapeutic switching on cost grounds if patients are responding to  a particular antidepressant
· Multiple measures led to low prices for generic venlafaxine in Sweden helping to conserve resources
Key words: demand side measures, drug utilisation study, generics, venlafaxine, Sweden
1
Introduction
Pharmaceutical expenditure continues to grow among OECD countries, averaging 50% in real terms between 2000 and 2009[1-10]. As a result, pharmaceutical expenditure is now typically the largest or equalling the largest cost component in ambulatory care[1-9,11-15]. This increase in expenditure will continue unless addressed, driven by well know factors including changing demographics, the continued launch of new premium priced drugs, rising patient expectations and stricter clinical management targets[2,5,6-9,11,13,15,16]. 

This has resulted in health authorities and health insurance companies across Europe implementing multiple reforms to slow down, or even reverse this growth, to maintain the European ideals of equitable and comprehensive healthcare[1-9,11-15,17-26]. Sweden is no exception with both national and regional authorities introducing multiple supply- and demand-side measures to enhance prescribing efficiency for both new and established drugs[4-9,14,22,27-32]. Demand-side measures are typically instigated at a regional (County Council) level in Sweden with budgets, including drug budgets, devolved to the Counties[4,5,27,28,30]. The national reimbursement agency (TLV - Pharmaceuticals Benefits Agency - Tandvårds- och läkemedelsförmånsverket) is responsible for reimbursement decisions for new drugs based on their perceived value versus current standards along with the perceived priority of the disease area and level of unmet need[4,5,33,34]. TLV can also instigate prescribing restrictions for both new and established drugs if wished based on their value against current standards[4,5,29,32]. However, it is the Counties that introduce the majority of demand-side measures to help them stay within agreed budgets.
Supply-side measures include those to obtain low prices for generics. These include compulsory generic substitution, apart from a minority of situations4,5,31]. TLV has also recently introduced regular monthly auctions for generics[14,22]. Under this system, the manufacturer with the lowest price for a particular generic wins the auction for the molecule. However, the chosen manufacturer must be able to supply the whole market for the entire month.  This typically translates into approximately 70% of the total volumes during the month when accounting for an allowed wash out period for pharmacies to de-stock the previous winner of the auction  , and almost 80% when crossed prescriptions are excluded)[14,22]. Crossed prescriptions include situations where substitution does not occur for medical reasons. These could include previous tolerance problems with the excipients in the generics compared with the originator or patients having handling problems with different packaging than the originator. In addition, pharmacists currently not stocking the cheapest generic. However, under the regulations this is technically not allowed as a reason for a ‘cross over’, especially with an agreed wash out period.

This is achieved by  all pharmacies obligated to offer patients the cheapest molecule (branded generic) currently on the market (ATC Level 5) when there are substitutable generic medicines available[14,22] although as stated,  a wash our period is allowed. Physician and patient trust is built into the system with the Medicine Product Agency (MPA) adjudicating beforehand whether a particular molecule is substitutable[4,5,31]. This is reflected by appreciable acceptance of generic substitution by physicians, with few patients requesting the originator once generics are available[4,5,31].

Examples of demand-side activities instigated nationally and regionally in Sweden to enhance prescribing efficiency for existing drugs include[4-9,14,22,27-32,34]:

· Educational activities such as prescribing guidance contained within the Stockholm County Council the ‘Wise List’ of recommended drugs in ambulatory care. They also include guidelines, routine benchmarking of prescribing habits against colleagues and against agreed guidance, academic detailing and electronic prescribing support systems prompting for instance generic proton pump inhibitors (PPIs), statins and Angiotensin Converting Enzyme Inhibitors (ACEIs) where applicable
· Financial incentive schemes including devolving budgets to physician practices together with guidance on prescribing and penalties for over-budget situations, as well as financial incentives for achieving prescribing targets. In addition, giving hospital clinics financial responsibility for their prescribing costs. Prescribing targets included % of generics vs. patented PPIs and statins, and % ACEIs versus all angiotensin receptor blockers (ARBs) by volume
· Restricting the prescribing of patented statins and angiotensin receptor blockers (ARBs) to second line after generic statins and ACEIs respectively. In addition, compulsory generic substitution
The various initiatives resulted in reimbursed expenditure for PPIs decreasing by 49% between 2001 and 2007 in Sweden despite utilisation increasing by 53% during this period, reimbursed expenditure for statins decreasing by 39% during the same period despite a 3.2 fold increase in their utilisation, and reimbursed expenditure on renin-angiotensin inhibitor drugs similar in 2007 to 2001 despite a nearly doubling of utilisation during this period[6,8,9,14,22]. In view of this, reimbursed expenditure/ 1000 patients/ year for both the PPIs and statins in Sweden in 2007 was approximately 10% of that seen in Ireland with only limited demand-side measures[8,9,14,22]. However, the population in Ireland had greater co-morbidities than seen with the overall population in Sweden[8,9,22].
Drugs for the management of depression and general anxiety disorders are another high volume prescribing area in ambulatory care[3]. Newer antidepressants, including the dual acting antidepressants venlafaxine and mirtazapine, have also lost their patents during the past decade in Sweden. Venlafaxine and mirtazapine are typically prescribed second line after the Selective Serotonin Re-uptake Inhibitors (SSRIs) with their increased effectiveness over the SSRIs[3,35-38]. However among the newer antidepressants, venlafaxine and mirtazapine are seen as significantly more effective than duloxetine or reboxetine[38,39]. There are also concerns with the antidepressant activity of agomelatine in addition to its effect with increasing liver function parameters[40]. 
From December 2008, both generic immediate release (IR) and extended release (ER) formulations of venlafaxine became available in Sweden. ER venlafaxine was launched to reduce possible side-effects associated with immediate release venlafaxine[35-37]. Consequently in theory, there should be an opportunity for the Counties (regions) in Sweden to further conserve resources with the availability of generic venlafaxine alongside generic SSRIs. This as a result of ongoing measures nationally and regionally to lower the prices of generics in Sweden as well as encourage the prescribing of multiple sourced products ahead of patented products in a class or related class[4-9,14,22,28,30,31]. The prescribing of venlafaxine versus other newer antidepressants should be further enhanced with the introduction of prescribing restrictions for duloxetine in July 2010[41]. These restrictions limited the prescribing of duloxetine to patients suffering from depression or general anxiety disorders who have been prescribed at least two other antidepressants and have not reached their treatment goals[41].
However unlike the PPIs, statins and renin-angiotensin inhibitor drugs, the newer antidepressants should not be considered as a single class as there are differences between them in terms of their effectiveness, side-effects and mechanisms of action[38-40]. A similar situation is seen with the atypical antipsychotic drugs as well as add-on therapies to manage patients with Parkinson’s Disease[15,42,43]. These conditions are seen as more complex to treat than acid-related stomach disorders, hypertension or hypercholesterolemia. In view of this, it is acknowledged that ideally patients should not have their treatment changed on economic grounds if they are responding to a particular antidepressant. This is unlike the situation with treatments for hypertension or hypercholesterolemia where therapeutic substitution has occurred to save costs[11,22,44,45]. In addition, there is a greater need to tailor treatment with antidepressants to improve outcomes. Having said this, there is no reason why physicians should not prescribe a multiple sourced anti-depressant first line when choices are available and appropriate, building on the recent prescribing restrictions for duloxetine in Sweden[41]. This builds on ongoing measures within the regions (Counties) to encourage physicians to preferentially prescribe well established drugs first line, which are typically available as generics and include generic newer anti-depressants[4-9,14,22,28,30]. 
2
Objective
Assess (a) the changes in the utilisation of venlafaxine versus other newer anti-depressants before and after the availability of generic venlafaxine formulations as well as before and after the introduction of the prescribing restrictions for duloxetine, (b) changes in the utilisation of generic versus originator venlafaxine once multiple sources became available, (c) price reductions for generic venlafaxine over time and the subsequent influence on total expenditure on newer antidepressants. Finally, suggest potential additional reforms that could be introduced if needed in Sweden nationally or regionally to further enhance the prescribing of generic antidepressants when multiple drug choices are available and appropriate.
3
Methodology

We used an interrupted time series design to analyse the changes in aggregated monthly reimbursed prescriptions of all patients in Sweden contained in the national Swedish Pharmacy Register dispensed at least one newer antidepressant. This included mirtazapine (N06AX11), venlafaxine (N06AX16), reboxetine (N06AX18), duloxetine (N06AX21) and agomelatine (N06AX22)[46], from January 2007 to August 2011, i.e. 23 months before the availability of generic venlafaxine to 32 months after generic venlafaxine. Desvenlafaxine (N06AX23) was never launched in Sweden. In addition, from December 2008 to July 2010 and July 2010 to August 2011, i.e. 19 months after the availability of generic venlafaxine and before the prescribing restrictions for duloxetine to 13 months after the prescribing restrictions were introduced for duloxetine. We did not include buproprion in our analysis of aggregated data across Sweden since this has been available to treat depression in the US for over 20 years; however, only recently marketed in Sweden for depression following its initial launch for smoking cessation. We also did not include desvenlafaxine (N06AX23) as this was never launched in Sweden.
The Swedish Pharmacy Register covers all patients in Sweden, and is regularly audited to ensure the robustness of the data. Drug utilisation data including aggregated data is readily available to the Counties in Sweden. However more sophisticated analyses, including patient diagnosis and drug sequencing data, requires special approval. 
 Dispensed items, including the number of tablets and their strengths, were automatically converted to defined daily doses (DDDs) in the register, with DDDs defined as ‘the average maintenance dose of a drug when used in its major indication in adults’[47]. DDDs were used in this study as DDDs are recognised as the international standard to assess utilisation patterns within and between countries[46,47]. 2011 DDDs were used in line with international guidance[47-49].

The demand-side measures instigated after the availability of generic venlafaxine, but before the prescribing restrictions for duloxetine, as well as after the implementation of prescribing restrictions for duloxetine, were collated under the 4Es; namely Education, Engineering, Economics and Enforcement[50]. These include (building on the initiatives discussed in the background)[5-9,27-32,50]:

· Education, i.e. programmes that influence prescribing such as the distribution of printed guidelines and guidance as well as  academic detailing

· Engineering, i.e. organizational or managerial intervention, including prescribing and quality targets

· Economics, i.e. financial incentives and interventions, including devolved budgets to physicians combined with financial incentives, additional co-payments for a more expensive drug than the current reimbursed drug (molecule) and financial incentives for physicians for achieving agreed prescribing targets 

· Enforcement, i.e. regulations including those enforced by law such as compulsory generic substitution and prescribing restrictions
A narrative review of the various measures instigated among the counties (regions) in Sweden was undertaken by two of the co-authors (BBG and MP). 

Serial autocorrelations of aggregated venlafaxine DDDs was assessed in the interrupted time series design using an ARIMA model and a Box-Jenkins-Tiao strategy[51]. Any demand-side measures instigated by the counties were in direct response to the availability of generic venlafaxine as well as after the introduction of prescribing restrictions for duloxetine. DDDs were plotted over time in months. The graphs were visually inspected to assess the trends or the nonstationarity of the data.  
Alongside this, a segmented regression analysis of the interrupted time series was used to assess the effects of the reimbursement of generic venlafaxine and any demand-side measures instigated both after the availability of generic venlafaxine as well as after the instigation of prescribing restrictions for duloxetine. Common segmented regression models were used to fit a least-squares regression line to each segment of the independent variable (time t), assuming a linear relationship between time and the outcome within each segment. The effect of the interventions (generic venlafaxine initially and after the prescribing restrictions for duloxetine) were assessed using the model: Yt = β0 + β1 (timet = 0, 1, 2, …,69) + β2 (intervention 1t) + β3 (time after intervention 1 t) + β4  (intervention 2 t) + β5 (time after intervention 2 t)+ et, where Yt was venlafaxine DDDs per month t, time is a continuous variable indicating time (in months) at time t from the start until the end of the two observation periods, intervention is an indicator variable for time t occurring before (t = 0 month) or after (t = 1 month) the reimbursement of generic venlafaxine and after prescribing restrictions for duloxetine, and et is the error term at time t[52].. The Durbin-Watson statistic was calculated to test for a serial autocorrelation of the error terms in the regression models[53]. The statistical package IBM SPSS Statistics version 19.0 was used for all analyses. A P value of <0.05 was considered significant[54].
Total expenditure was calculated each year for venlafaxine and the other antidepressants using expenditure figures for the year. No adjustments were subsequently made for inflation as we wanted to measure the extent of expenditure changes over time, including generic venlafaxine versus pre-patent loss prices, without the influence of inflation. This is in line with previous publications[6-9,11-15,18-20]. In addition, calculate the changes in the prices of originator venlafaxine and generic venlafaxine after generic venlafaxine was reimbursed. Prices were expressed in terms of expenditure/ DDD for the various venlafaxine preparations in Swedish Kroner (SEK). We chose to measure total expenditure rather than reimbursed expenditure as we wanted to assess the extent to which the originator company would reduce its prices to limit patient co-payments once generic venlafaxine became available.  In addition, calculate the changes in the prices of originator venlafaxine and generic venlafaxine after generic venlafaxine was reimbursed. We also chose SEK rather than Euros as we wanted to ascertain the level of price reductions without any influence of currency fluctuation rates, especially given the current financial situation with the Euro. 
Finally, there was a separate analysis of expenditure on newer patented antidepressants in Stockholm County Council from January 2008 to September 2012. This was undertaken to look more closely at changes in expenditure of the still patented antidepressants in the biggest county in Sweden (just over one fifth of the total population). The objective being to better ascertain, and plan, the need for any additional further demand-side measures on a regional basis if required to further enhance the preferential prescribing of multiple sourced antidepressants. This analysis included escitalopram in recognition of its high expenditure within Stockholm County Council. It also included bupropion with the availability of more recent data than used in the principal study. Again, the Swedish Pharmacy Register was used to derive the figures for Stockholm County Council. 

4
Results
There were limited activities among the counties (regions) in Sweden to enhance the prescribing of generic venlafaxine versus patented newer antidepressants when it first became available. Demand-side activities typically just included educational activities, e.g. Stockholm County advocating SSRIs first line for the treatment of depression, with venlafaxine and mirtazapine recommended as second line treatment[28]. There were also limited additional demand-side measures among the counties following the implementation of the prescribing restrictions for duloxetine in July 2010. This mainly centred on an analysis of the subsequent prescribing of duloxetine and the other new anti-depressants, with  the counties typically just reminding physicians of the prescribing restrictions (Education) where concerns.

There was a 28% increase in the utilisation of newer anti-depressants on an accumulated 6 monthly basis during the study period (Table 1).
Table 1 – Accumulated 6 monthly utilisation of different anti-depressants in DDD millions from January 2007 to August 2011 in Sweden
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NB % difference refers to % increase in August 2011 vs. June 2007. DDD = Defined Daily Dose
This growth in utilisation of new anti-depressants over time (Table 1) was driven by the growing utilisation of all antidepressants with the exception of reboxetine (Figure 1, Table 1).

Figure 1 – Monthly utilisation of newer anti-depressants from January 2007 to August 2011 in Sweden
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NB: DDDs = Defined Daily Doses 
The utilisation of venlafaxine grew significantly after the introduction of the prescribing restrictions for duloxetine (July 2010), which restricted its prescribing  to patients suffering from depression or general anxiety disorders who had been prescribed at least two other antidepressants and have not reached their treatment goals, but not after the introduction of generic venlafaxine (December 2008) (Table 2, Figure 2). 
Table 2 - Parameter estimates, standard errors and P-values from the segmented regression model predicting the extent of venlafaxine DDDs before and after generic venlafaxine reimbursed and before and after prescribing restrictions for duloxetine (Coefficient variable is venlafaxine DDDs)

Coefficientsa
	Model
	Unstandardised Coefficients
	Standardised coefficients
	t
	Sig
	95% Confidence interval for B

	
	B
	Std. Error
	Beta
	
	
	Lower Bound
	Upper Bound

	Generic venlafaxine
	-35461.6
	53904.0
	-0.133
	-0.658
	-0.514
	-143731.0
	72807.8

	Time after reimbursement of generic venlafaxine
	-3068.8
	4513.8
	-0.261
	-0.68
	-0.50
	-12135.1
	5997.5

	Restriction for duloxetine
	15768.9
	61759.7
	0.52
	0.255
	0.80
	-108279.1
	139817.0

	Time after restrictions for duloxetine
	14465.6
	6759.3
	0.423
	2.14
	0.037
	888.99
	28042.23


	a. Dependent Variable: Venlafaxine items dispensed. Significance (Sig.) <0.05 (only after duloxetine restricted)


Figure 2 – Change in utilization patterns for venlafaxine (DDDs dispensed) over time before and after generic venlafaxine was reimbursed in Sweden and before and after prescribing restrictions for duloxetine
[image: image3.emf]   


NB. DDDs = Defined Daily Doses

Venlafaxine was principally generic venlafaxine after its availability with limited utilisation of originator venlafaxine by the end of the study period. Utilisation of generic venlafaxine was 99.6% of total venlafaxine (DDD basis) in August 2011 aided by the originator no longer reimbursed (from 1 July 2009).

There was an immediate fall in total expenditure for the newer antidepressants after the availability of generic venlafaxine (Figure 3). Expenditure on the newer antidepressants subsequently stabilised from January 2009 onwards helped by the introduction of prescribing restrictions for duloxetine in July 2010. This was despite the utilisation of the newer antidepressants increasing by 13% from January 2009 until the end of the study (accumulated 3 monthly basis - Figure 1). Overall, 3 monthly expenditure on the newer anti-depressants in August 2011 was 55% below expenditure prior to the availability of generic venlafaxine in January 2009 (Figure 3).

Figure 3 – Total expenditure on newer anti-depressants in Sweden January 2007 to August 2011 (SEK) 
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The immediate fall in expenditure for the newer antidepressants was facilitated by the reduction in expenditure/ DDD for venlafaxine once multiple sourced products became available. Expenditure/ DDD for venlafaxine was SEK 1.36 in August 2011, 90% below pre-patent loss expenditure. This was helped by expenditure/ DDD for generic venlafaxine 91% below pre-patent loss prices in August 2011. There was no change in expenditure/ DDD for originator venlafaxine following the availability of generic venlafaxine.
Within Stockholm County Council, there was increasing expenditure on escitalopram, agomelatine and bupropion alongside stable but high expenditure on duloxetine from January 2008 to September 2012 (Figure 4). Expenditure on agomelatine appreciably increased following its inclusion in the reimbursement list from 29th of October 2010. 
Figure 4 – Expenditure on patented anti-depressants in Stockholm County Council from January 2008 to September 2012
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Discussion 
We believe the lack of change in the utilisation of venlafaxine after the availability of generic venlafaxine (Figures 1 and 2, Table 2), but before the prescribing restrictions were introduced for duloxetine, demonstrates that specific demand-side measures are needed to enhance physician prescribing of multiple sourced antidepressants when several choices are available and suitable. This mirrored the situation in Austria where there were no specific measures from the authorities to preferentially encourage the prescribing of generic venlafaxine. Similarly, no change in its utilisation versus other newer antidepressants following generic availability[42,55]. These findings also mirror the situation seen with atypical antipsychotic drugs among European countries following generic availability. Again, there were no specific measures to encourage the prescribing of multiple sourced antipsychotics first line where suitable and no change in the utilisation patterns of multiple sourced atypical antipsychotic drugs after the availability of generics[42,43,56]. 

Consequently, authorities cannot rely on a spill over effect between classes[51-54] to effect changes in physician prescribing habits. This is exacerbated in this situation by the greater complexity in treating patients with depression compared with acid-related stomach disorders, hypercholesterolemia or hypertension. In addition, newer antidepressants cannot be seen as a single class in view of their differences in effectiveness, mechanism of action and side-effect rates[38-40], as well as inter-patient variability in responses.  As a result, there is limited opportunity for therapeutic switching on cost grounds especially if patients are responding to a particular antidepressant. As mentioned, this is unlike the situation with statins and renin-angiotensin inhibitor drugs [11,22,44,45].

The utilisation patterns for venlafaxine changed in Sweden following the initiation of prescribing restrictions for duloxetine. After this, there was a significant increase in its utilisation (Figure 2, Table 2). However, there was a more limited influence on the subsequent utilisation of duloxetine (Figure 1). This may be because patients responding to duloxetine continued on duloxetine, and duloxetine was also prescribed in refractory cases. However, we will need access to specific patient data before we can make any definitive statements. This contrasts with the appreciable reduction in the utilisation of patented statins in Austria and Finland following prescribing restrictions, or with the utilisation of ARBs versus ACEIs in Croatia following restrictions to limit ARB prescribing[6,11,19,21]. In all these situations, there was aggressive follow-up of prescribing restrictions by the authorities. This included a prior authorisation scheme in Austria and monitoring of prescriptions in the pharmacy in Finland[11,19]. Without approval by the Chief Medical Office of the patient’s Social Insurance Fund in Austria, or formal authorisation by the Health Insurance Fund in Finland, patients were liable to 100% co-payment[11, 19]. Physician prescribing habits were also closely monitored in Croatia with financial penalties for suspected abuse[6,15]. However, it is recognised that prescribing restrictions are more difficult to apply in patients with mental health problems[57,58] given the need to tailor treatments to the individual to maximise outcomes. This is exacerbated in this situation by the heterogeneous nature of the prescribing indications for duloxetine. Consequently, we believe the significant impact of the prescribing restrictions for duloxetine on the subsequent utilisation of venlafaxine represents a good result. This especially as there was limited impact on subsequent utilisation of generic statins in Sweden with the recent introduction of prescribing restrictions for patented statins in Sweden[30]. However, this may be confounded by a timing issue, with the prescribing restrictions for the statins introduced some six years after aggressive activities by the counties in Sweden to enhance the utilisation of generic versus patented statins[5,7-9,14,28].  
The next stage of the research will involve using patient registers to look more closely at the sequencing of antidepressant prescribing among the various counties in Sweden following the instigation of prescribing restrictions for duloxetine, along with regional demand-side measures. This will exclude patients with diabetes to remove neuropathic pain as a potential indication for the prescribing duloxetine, i.e. no concomitant prescribing of ATC (Anatomical Chemical Therapeutic) A10 drugs[46]. The objective being to ascertain the extent of adherence to the prescribing restrictions in practice among the various counties (regions). Alongside this, the potential rationale if possible and pertinent as to why these were not followed. Subsequently, use the findings to guide future reforms and initiatives among the counties. Further analyses will subsequently look more closely at the continued prescribing of duloxetine to see if this helps explain why there was no observed reduction in its prescribing following the prescribing restrictions. 

Future activities in Stockholm County Council will continue to centre on educational activities for duloxetine alongside potential educational activities for agomelatine (Figure 4), especially as there is limited expenditure generally on agomelatine in Sweden (Figure 4) in view of concerns with its effectiveness and safety[40].  There will be less of a focus on escitalopram with generics expected in 2014.

The reduction in expenditure/ DDD for venlafaxine over time is in line with expectations. This mirrors the findings for other high volume generics such as citalopram, omeprazole, losartan, ramipril, sertraline and simvastatin[5,14,22,45]. 

The high utilisation of generic versus originator venlafaxine over time is also in line with expectations given the considerable differential in expenditure/ DDD between the two, which would appreciably increase patient co-payment levels[5,22,23] especially once originator venlafaxine was removed from the reimbursement list. The high utilisation of generic venlafaxine (IR and ER) would also suggest no patient problems in practice. This mirrors the findings in Austria[42]. However, specific research will be needed before we can make any definitive statements.

We are aware of several limitations with the study. These include the fact that we have only used aggregated utilisation data in the absence of patient registry data. We also acknowledged that we have not broken down demand-side measures and utilisation data to a County level. We have also not looked specifically at potential compliance issues with patients potentially being dispensed a different branded generic on each occasion. These will be the subject of future research activities.

Never-the-less, we believe these findings and the implications will be of interest to other health authorities and health insurance agencies as they seek ways to further enhance the prescribing of generic drugs where appropriate in more complex disease areas than acid-related stomach disorders, hypercholesterolemia or hypertension.
6 
Conclusion
Depression is a complex disease to treat with physicians having limited desire to change prescriptions especially when patients are stable on a particular antidepressant. As a result, specific and tailored measures are needed to encourage the prescribing of generic antidepressants when multiple choices are available and appropriate. Authorities cannot rely on a spill over effect between classes to encourage the prescribing of generic antidepressants first line. Specific measures in this case included prescribing restrictions for duloxetine. The prescribing restrictions helped to significantly increase the utilisation of venlafaxine, which was almost exclusively generic venlafaxine by the end of the study period. 
However, expectations of the potential impact of prescribing restrictions on the subsequent utilisation of duloxetine should be tempered by the fact that there is greater tailoring of treatments for depression than for instance treating hypertension with renin-angiotensin inhibitor drugs or hypercholesterolemia with statins. In addition, patients should ideally not be switched between treatments if they are stable on a particular antidepressant. Consequently, prescribing restrictions in this situation are more difficult to enforce especially if no ready access to patient records, exacerbated by the heterogeneous indications for duloxetine. As a result, authorities need to practice care when introducing prescribing restrictions, including potential follow-up, else they may be disappointed in the outcome. 
Having said this, the availability of generic venlafaxine helped to appreciably reduce expenditure on newer antidepressants in Sweden overall despite growing utilisation. In addition, there appeared to be no patient problems with generic venlafaxine in practice.
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