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Abstract

Background

Generic atypical antipsychotic drugs offer health authorities &ypities for considerable
savings. However, schizophrenia and bipolar disorders are complex digbasaequire

tailored treatments. Consequently, generally there have beeadidemand-side measu

by health authorities to encourage the preferential prescrdfiggnerics. This is unlike the

situation with hypertension, hypercholaesterolaemia or acid-relatedctahsarders.

The objectives of this study were to compare the effect ofithitetl demand-side measu

in Western European countries and regions on the subsequent prescribisigenfione
following generics; to utilise the findings to provide future guidandeealth authorities; and
where possible, to investigate the utilisation of generic versgsator risperidone and the

prices for generic risperidone.

Methods

U

(€S

es

Principally, this was a segmented regression analysis ofpetctive time-series data of the

effect of the various initiatives in Belgium, Ireland, Scotland ametd&n following the

introduction of generic risperidone. The study included patients riyedcat least on

atypical antipsychotic drug up to 20 months before and up to 20 monthsgafterig

risperidone. In addition, retrospective observational studies welieccaut in Austria an

Spain (Catalonia) from 2005 to 2011 as well as one English pricaaeyorganisation (Buty

Primary Care Trust (PCT)).

Results

There was a consistent steady reduction in risperidone as entagre of total selected
atypical antipsychotic utilisation following generics. A simifattern was seen in Austri

and Spain, with stable utilisation in one English PCT. However, tivae considerabl
variation in the utilisation of generic risperidone, ranging fi@8f8o of total risperidone i
Scotland to only 14% in Ireland. Similarly, the price of genatgperidone varie
considerably. In Scotland, generic risperidone was only 16% of peetdasts prices vers
72% in Ireland.

Conclusion

Consistent findings of no increased prescribing of risperidone postigemwith limited
specific demand-side measures suggests no ‘spillover’ effest bne class to anoth
encouraging the preferential prescribing of generic atypinéipsychotic drugs. This
exacerbated by the complexity of the disease area ancedidts in the side-effects betwsg
treatments. There appeared to be no clinical issues with gersg@ridone, and pricqg
inversely reflected measures to enhance their utilisation.
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Background

Health authorities across Europe are increasingly strugglingni growing drug volumes
and their associated costs within available resources, as aoksgeing populations and
new premium-priced drugs [1,2]. This is already resulting in sometdes no longer
funding new premium-priced drugs, which is not in the best interestyo$takeholder group
[1-5]. Improved knowledge of pharmacogenomics, leading to improved management
patients with improved targeting of treatments, is one waydawHowever, there is a still
an appreciable number of challenges to address before such approaches beconjg]routine

In the meantime, there are considerable opportunities for authadtiess Europe to realise
appreciable savings from the increased use of low-cost gerjgfic3he availability of
generic risperidone provides a further opportunity for authortbeachieve considerable
savings. This is because worldwide sales of atypical antipsgctintigs were over $US 5
billion per year in the early 2000s, reaching $14.6bn in the US alone in 8049 Ih
addition, medicine costs can be an appreciable component of the @estabbf treating
patients with schizophrenia, as pharmacological treatments eepréise backbone of
managing these patients [8-11].

We acknowledge that there is continuing debate about the retadisies of atypical versus
typical antipsychotics in the management of patients with schizophfé2-16]. Recent
studies have suggested that pharmacological treatments shouldobkextan view of the
considerable variation in their effectiveness between individuakrmati[12,17-20]. In
addition, there are also considerable differences in side-effett®en the different atypical
antipsychotic drugs, including weight gain, hyperlipidaemia and 2ydebetes [12,17,19].
The risk of QT prolongation and subsequent arrhythmia-related eventsrsade de pointes
(TdP) and sudden cardiac death, has also become increasingly im@i{aat. Previously,
atypical antipsychotic drugs were generally perceived as havimgra favourable safety
profile in terms of cardiac and extrapyramidal side-effddtswvever, this is changing, with
post-marketing studies and meta-analyses challenging the idefirof typical (first
generation) or atypical (second generation) antipsychotic Ji8j23-27]. Recent studies
have also shown that the risk of mortality in patients with schizmpdaris highest with
guetiapine and lowest with clozapine [28]. However, there have beenrmasmegarding
patient selection in this cohort study. Haloperidol and risperidone iggudl\slower adjusted
hazard ratios than quetiapine [28].

However, other authors believe the modest health gains achieved ypittabtintipsychotic
drugs reported in the literature do not adequately reflect the improvementunatity of life
perceived by patients, clinicians or carers [29]. This has resulted in tkasimg use of these
drugs in recent years, which is likely to continue despite safety con8&H33T.

As a result, the introduction of generic atypical antipsychotigsighould be welcomed by
European authorities in order to save costs. However, it agnesed by health authorities
that schizophrenia and bipolar disorders are complex diseasesatoctmapared with



hypercholesterolaemia, hypertension or acid-related stomach elisordr instance. In
addition, atypical antipsychotic drugs cannot be considered as a siagge because of the
heterogeneity of their pharmacological activities. Thigrikke the situation for proton pump
inhibitors (PPIs), renin-angiotensin inhibitor drugs or statins [1,38445}iew of this, as
mentioned, there is a greater need to tailor treatments to indiydti@nts. This complexity
has resulted in limited demand-side initiatives by national agmrral health authorities
across Europe to preferentially encourage the prescribingabfigperidone versus patented
atypical antipsychotic drugs once generic risperidone becamitatzle [46-48]. Limited
measures included physician prescribing quotas for low-cost medliti Belgium, advice to
psychiatrists to consider preferentially starting patients emegc atypical antipsychotic
drugs where pertinent in Scotland, and prescribing restriction®rigracting risperidone
injections in Austria and Belgium [46-48].

Consequently, the principal objective of this study was to comparecatichst the effect of
the limited demand-side measures instigated by Western Europeanesoant regions to
enhance the prescribing of risperidone versus patented atypigayahidtic drugs once oral
generic risperidone became available. A secondary objectivedomaislise the findings to
provide guidance to health authorities regarding potential measwgscould consider to
enhance the prescribing of generic atypical antipsychotic difugjsis is practical and
feasible. This is because we would expect to see limited changdkeei utilisation of
risperidone following generics with limited demand-side measures anelcignised need to
tailor pharmacotherapy. This builds on previous findings across a oamtgsses, including
antidepressants, PPIs, renin-angiotensin inhibitor drugs and statins4]143849,50]. We
also investigated the utilisation of generic versus originator rdex because a universally
low utilisation of generic risperidone would represent concerns getierics among either
patients or physicians, or both. Finally, we investigated pricegeioeric risperidone versus
pre-patent loss prices to provide guidance to countries that still have highfprigeserics.

Only Western European countries and regions were chosen for aradygeneric atypical
antipsychotic drugs have been available for a longer time in CammgaEastern European
countries [6].

Methods

We principally undertook a segmented regression analysis aispettive time-series
analysis to assess the effect of various initiatives in Bedgireland, Scotland and Sweden
following the introduction of generic risperidone [51]. The xtmixed comunan Stata
(version 12) (StataCorp, College Station, Texas, USA) was uséitl @olinear random
coefficient model with country-specific intercepts. At the tiofeintroduction of generic
risperidone into each country, a random shift in intercepts and si@seallowed to estimate
the effect of the introduction. Data on the number of monthly reimbyr&sdriptions within
each country’s health service for all patients prescribed at taee atypical antipsychotic
drug (NO5AHO03 to 06, NOSALO5, NO5AX08, NO5AX011 to 13) [52] up to 20 months before
and up to 20 months after the availability of generic risperidonerneasled. Clozapine was
not included in the analysis as it is generally reserved foerga not responding to other
atypical antipsychotic drugs because of its side-effect pré¢fig53-55]. Ziprasidone
(NO5AE04) was also not included. This was in view of its differeadssfication and limited
utilisation in practice in a number of European countries, including Sweden [56].



A retrospective observational study of the same population dispenseglstibne atypical
antipsychotic drug was also undertaken in Austria and one of tlemsdg Spain (Catalonia)
from January 2005 (Austria) or January 2006 (Spain) to the end of 201@igfAusd
September 2011 (Spain). This was because generic risperidonelready aavailable in
Austria and Spain in July 2004 and by January 2006 respectively;, but caipbdeavailable
later in the four chosen European countries: Ireland in December 20&fan8cin April
2008, and Belgium and Sweden in January 2009. A retrospective observatiolyalvas
also undertaken in one English primary care organisation, Bury Rri@ae Trust (PCT),
between November 2009 and October 2011. The objective was to assedki¢nee of a
request to psychiatrists to consider oral risperidone as ifiesttleatment in new or other
suitable patients, where appropriate, now it was available as a generic.

Finally, retrospective observational studies were undertaken autilisation of long-acting
risperidone injections versus total risperidone (NO5AX08) [52], whicls &mailable
throughout the study period, as well as paliperidone (NO5AX13) befode after the
availability of generic oral risperidone.

The European countries chosen provide a range of differences in geogrdpbation,
population size, different approaches to the financing of healtharada]ifferent approaches
to the pricing of generics and to enhancing the utilisation of gmngersus originators
[39,40], which is in line with recommended guidance [57].

Only administrative databases were used in each country tos agseatilisation and
expenditure patterns of the atypical antipsychotic drugs. This is becausesihecpee of the
study was that of health authorities, and they typically have gieatest knowledge
concerning existing and planned initiatives and reforms in tlaintces. The databases,
which are regularly audited, are included in Box 1. Box 1 also contaiagsdet patients
included within the national health service of each country. This tipicaludes 100% or
close to 100% of the population unless stated (Ireland), given theptemaf equity and
solidarity within European healthcare systems. There are yiswally limited patient co-
payments.

The utilisation of the different atypical antipsychotics waswdated in terms of defined

daily dose (DDD), which is defined as ‘the average maintenaneead@sdrug when used in
its major indication in adults’, as this measure is recogniseétieinternational standard to
assess utilisation patterns within and between countries [58]. Theextgption was Bury

PCT, where utilisation was measured in terms of prescriptemsit which is the typical

metric used to assess utilisation patterns in England [59]. 2011sDeEe used in line with

international guidance [58,60,61].

Separate retrospective observational studies were conducted iunBel§cotland and
Sweden, again using an interrupted time-series methodology. Theiwajeas to assess
whether the changes in risperidone utilisation patterns affter introduction generic
risperidone in these three countries were significant [46,48,56].

Subsequently, risperidone utilisation in Belgium, Ireland, Scotland andde&w was
converted into a percentage of total selected atypical antipsyaltdisation (DDD basis)
before and after the availability of generic risperidone (fihelhe objective was to enable
meaningful comparisons between the four countries, factoring in efhffes in population
sizes, time when generic risperidone became available, and diferemdheir database



characteristics (Box 1). Utilisation patterns and calculatioesewerified with the relevant
co-authors to enhance the robustness of the study findings.

The percentage of oral risperidone dispensed as generics wasalalslated in Belgium,
Ireland, Scotland and Sweden. We would expect to see considerablendié®in utilisation
rates between countries in view of the different policies in eamintry regarding
encouraging the utilisation of generics versus originators [39,40,62#8&lvever as
mentioned, a universally low utilisation of generic risperidone wowfllest general
stakeholder concerns with generic risperidone.

The percentage reduction in expenditure per DDD for oral gerispgeridone versus pre-
patent loss originator prices was also calculated in Belgiwtanid, Scotland and Sweden.
We chose to compare relative reductions rather than actual forcgeneric risperidone as
the price components can vary in each country (for example, thevaragons in the extent
of VAT and relative wholesaler margins ), and this approach al&idsa currency
conversions, both of which can make cross-country price comparisoitsllgiféspecially
during times of economic difficulty. In addition, prices of initial @t generics in an
appreciable number of European countries are based on pre-patent ioss pr
[39,40,62,64,65], and the time periods for the availability of generic ridkpee varied
considerably between the countries and regions studied. We also dattootinflation into
the calculations because the trend in most European countriesresluioe prices when
pharmaceutical expenditure exceeds target budgets [39,66] and, asnewnprices of
generics in a number of European countries are based on prgHpas prices. This is in line
with previous studies [39,40,64]. We would again expect to find consideratdeedides in
the prices of generic risperidone between countries, because of thentlifigécang initiatives
and differences in the attractiveness in the generic market [1,38,39,62,64,67].

Finally, we calculated the influence of the availabilitygaineric risperidone on subsequent
atypical antipsychotic expenditure where possible.

No ethics approval was needed or obtained because only aggregatediltration data was
used, without access to specific patient data.

Results

There was a consistent steady reduction in the utilisatiorspénidone as a percentage of
total selected atypical utilisation in all the four countriesr dvee following the introduction
of generic risperidone (Figure 1).

Figure 1 Percentage utilisation of risperidone (defined daily doséDDD) basis) versus
selected atypical antipsychotic drugs in selected European countries

There were significant differences in the rate of utilsatf risperidone between the four
countries before generic risperidone was launched (Table 1] slie). However, there

was less variation in the utilisation of risperidone between theHatwpean countries after
generic drugs became available (Figure 1, Table 1). The a&vdeajne in the percentage of
risperidone versus the other selected atypical antipsychotics gregisted after generic
risperidone was introduced but to a lesser extent, with an infeahge drop of —0.0774 and



a change in slope from —0.144% to —0.00548% per month (Table 1). Howeveonttimed
change in the slope after month 0 was not statistically significant.

Table 1 Characteristics of the utilisation of risperidone after generic avdability (month
Zero)

Consolidated atypical antipsychotics following generic risperidone

Coefficient value (95% CI) P-value
Initial intercept 22.70 (18.58 to 26.82) <0.001
Change in intercept at month O —0.0774 (-1.080 to 0.925) 0.880
Initial slope —0.144 (-0.158 to -0130) <0.001
Change in slope after month O —0.00548 (-0.0545 to 0.0436) 0.827

There was variation between the four countries in the rate ofndeilithe utilisation of
risperidone after the introduction of generic risperidone (month 0). Sweatkthe fastest
decline, while Scotland, already having the lowest levels peridone utilisation, had the
slowest decline (Table 2). However when combined, there was nstistdlty significant

change in risperidone utilisation patterns following the introductiogesferics (Table 1).
There was also no significant change in the utilisation peridone after the introduction of
generic risperidone in separate single country studies conducteelgiurB, Scotland and
Sweden [46,48,56].

Table 2 Slope of risperidone utilisation between the four European counigs after
generic risperidone became available (month 0)

Country Slopé

Belgium -0.165
Ireland -0.143
Scotland -0.075
Sweden -0.194

®A slope of -0.165 = a drop of 0.165%/ month in thitisation of risperidone as a percenage of dicted
atypical antipsychotics following introduction oéigeric risperidone.

A similar pattern was also seen in Austria (Table 3) and Si@atalonia) (Figure 2). In
Spain, utilisation of risperidone declined from 35% of selected atypical atttiptsy drugs in
2006 (DDD basis) to 28% by the third quarter of 2011 (Figure 2).

Table 3 Utilisation of selected atypical antipsychotics in Austria as a perceage of total
atypical antipsychotic use between 2005 and 2010 (defined daily dose basis)

Atypical antipsychotic 2005 2006 2007 2008 2009 2010 % Change
Risperidone 31.6 299 286 269 255 238 -25
Amisulpride 84 71 67 63 59 55 -35
Aripiprazole 25 54 72 91 106 118 376
Olanzapine 36.6 33.3 31.3 296 28.0 26.1 -29
Quetiapine 18.6 225 248 270 296 327 75
Paliperidone 0.00 0.00 0.00 0.02 0.04 0.03 NA
Zotpine 22 18 14 09 04 01

NA, not available.



Figure 2 Utilisation of selected atypical antipsychotic drugs in Cataloia, Spain, in
(defined daily dose (DDD) on a quarterly basis from January 2006 tend of September
2011.

In Bury PCT, the prescribing of risperidone averaged between h@% %6 of the selected
atypical antipsychotics dispensed between November 2009 and Og@bkr(Figure 3).
However, there was no recognised pattern to the prescribingspdridone, with its
utilisation varying randomly between the months. Again, utilisabbrselected atypical
antipsychotic drugs was dominated by olanzapine and quetiapine.

Figure 3 Utilisation of atypical antipsychotic drugs in Bury Primary Care Trust (PCT)
November 2009 to October 2011.

There was variation between the various European countries and regtbesutilisation of

long-acting risperidone injections as a percentage of total risperiddms ranged from an
average of 6% to 7% in Scotland to 18.5% to 20% in Sweden, and over 20%giunBel
before reducing in later months in Belgium following tightening tbé prescribing

regulations versus oral risperidone [48]. There was generallytigation of paliperidone
in all the countries and regions studied (Table 4), despite paliperiodone beiaglavafore

oral generic risperidone in the four principal countries.

Table 4 Maximum utilisation of paliperidone (oral and injectable) as a percentage of
total selected antipsychotic utilisation in the various European counies and regions

Country Paliperidone (maximum), %
Austria 0.04

Belgium 4.8

Bury PCT 0.07

Ireland (GMS population) 1.01

Scotland 0.03

Spain (Catalonia) 3.99

Sweden 15

GMS - General Medical Services.

There was also considerable variation in the utilisation of oraérge versus originator
risperidone by the end of the study period in each of the four paincountries (Table 5).
Similarly, there was considerable variation between the four ¢esintr the price reduction
of oral generic risperidone (expenditure/DDD) versus pre-paisstprices by the end of the
study period.



Table 5Percentage utilisation of oral generic risperidone versus total rispedione (DDD
basis) and percentage reduction in expenditure per defined dailyode for oral generic
risperidone versus pre-patent loss prices by the end of the studyrpml in each country

Country Utilisation of generic risperidone, % Price reduction, %
Belgium 52 59
Ireland 14 28
Scotland 98 84
Sweden 96 80

In both Scotland and Sweden, the high utilisation of generic risperatdoes prices (Table
5) resulted in expenditure for atypical antipsychotic drugs incrgast a lower rate than
utilisation. Utilisation of the selected atypical antipsychatiogs in Scotland increased by
53% between 2005 and 2010, but expenditure increased by only 42%. In Swedatipatilis
increased by 20% after the introduction of oral generic risperidonleAugust 2011, with
expenditure increasing by only 13%.

Discussion

As expected, there was no increase in the utilisation of reckpexicompared with the other
atypical antipsychotic drugs after the introduction of genesigeridone in either Belgium,
Ireland, Scotland or Sweden (Figure 1), or in Bury PCT (Fi@urén fact, if anything the
reverse was seen, with increased prescribing of patented &tgpigesychotics in the four
countries (Figure 1). A similar picture was also seen in Ausind Spain (Table 3; Figure 2)
with generic extended release (ER) quetiapine not being avaitaBjgain until near the end
of the study. However, there were significant differences inateeof decline in risperidone
utilisation between the four countries before generic risperidorselawmched (Table 1).
However, there was less variation in the rate of decline g#geric risperidone became
available (Figure 1; Table 1), with the combined decline in rispegidaitisation falling to
—0.00548% per month from —0.144% per month (Table 1). The rate of declineeassr gn
Sweden than Scotland (Table 2). However, there was overall a rbbsaunsistency
between the four countries, irrespective of their charadteri9,68], reflected by the lack
of a statistically significant change in slope after month @bld@ 1). This was also no
statistically significant difference in the rate of riggene utilisation after generic
risperidone became available in the separate analyses condudethyium, Scotland and
Sweden [46,48,56].

The consistent findings between the seven European countries anragcluding Austria
(Table 3), Spain (Figure 2) and Bury PCT (Figure 3), regardisgeridone utilisation
following the introduction of generics would suggest that following geraeailability, there
was no increased prescribing of oral risperidone for new patientshfon risperidone could
be one of the treatment options. However, we cannot say this with certainty vaitfabyging
patient-specific data. No increased prescribing of risperidonewioly introduction of
generics (Figures 1, 2 and 3; Tables 1 and 3) may refleeidthee from organisations such
as the National Institute for Health and Care Excellence inUKeand from various
published studies that treatment of patients with schizophrenia sheutdiidualised to
maximise patient outcomes [17-19,69,70]. The growing utilisation of ther aitypical
antipsychotics, especially quetiapine and aripiprazole, in the vazausgries following the
introduction of generic risperidone (Figures 1 and 2; Table 3) mdgcreahe marketing
activities of the manufacturers of patented atypical antipsicharugs including ER



guetiapine in Spain, influencing the choice of antipsychotic drug [dvesic[46,48,71-73].
However, it is more likely to reflect the recognised weighitradity with aripiprazole versus
olanzapine and risperidone, as well as the effectiveness of ampiprand quetiapine ER in
treating patients with major depressive disorders who have had anpietemesponse to
antidepressants, and of quetiapine ER in treating patients with gbepaession [74-76],
given the limited utilisation of patented paliperidone in recentsy€able 4). However, this
remains to be elucidated in further research. There was alsobstastial increase in the
utilisation of long-acting risperidone in the four principal countiidl®wing the introduction
of oral generic risperidone. If anything, the reverse was seBelgium in recent years, as
reimbursement is denied if the medical adviser appointed by thenpstinsurer is not
satisfied with the rationale provided by the physician [48].

The findings also potentially suggest there is no ‘spillover’ or eassfer of learning in
practice from one disease area to another to produce changssitcigrhprescribing habits,

that is, no crossover of learning to increase the prescribing efigenvhen available as seen
with the PPIs, renin-angiotensin inhibitor drugs and statins [1,38-41,43-45,59,77]. We believe
this is an important finding from this research. However, tmdifig is tempered by the
recognised need to tailor pharmacological treatment for patiemtsahitzophrenia or bipolar
disease, especially with regard to issues such as weightagd effectiveness in different
patient populations, as well as reluctance among physicians tohsteatments when
patients are stable on a particular atypical antipsychotic drug.

We believe a second important finding is that in some diseaas ires difficult for health
authorities to encourage the preferential prescribing of multipleced versus patented
drugs, apart from introducing measures such as prescribingcttess for different
formulations of a molecule [48]. This illustrated by limited mitres by any of the seven
countries and regions to enhance the prescribing of oral risperiddloavifig the
introduction of generics. This is unlike the situation for the PRtEnrangiotensin inhibitor
drugs and the statins [1,38,40,42,77]. We believe, based on our findings (gsplecse
from Bury PCT following its activities (Figure 3) when redgnt was very successful in
significantly enhancing the prescribing of generic losartan versus paf&RBsi(angiotensin
receptor blocker) for treating hypertension with multiple derridd measures [59]), that
the influence of measures such as prescribing guidance or gesldhighlighting the
preferential prescribing of generic atypical antipsychotic slagfirst line treatments may be
limited. This is especially the case if there is a good adinrationale for prescribing a
patented product including concerns with weight gain. Additional measaa@d include
instigating reimbursement restrictions for oral patented ady@atipsychotics, which is
similar to the situation for long-acting risperidone injectionéurstria and Belgium [47,48].
However, such measures may again be difficult to implement, gineesubjective nature of
choosing pharmacological treatment options to maximise patientnoegcm these complex
disease areas, and may even be counterproductive.

The considerable variation between European countries in the presafborgl generic
risperidone versus originators (Table 5) reflects the diffgpehties in these countries to
encourage use of generics. The high rates seen in Scotland and Suggkest that there are
no problems with generic risperidone in clinical practice. Thisoigloubt enhanced by the
strict regulations for granting marketing authorisation foreges in Europe, with authorities
removing generic products where concerns exist [63,64,78]. Consequently,fénendis
are down to different demand-side measures between the four courtiedsigh utilisation
of oral generic risperidone in Scotland reflects generally fagntary INN (International



Non-proprietary Name) prescribing rates across classesstHnis with extensive physician
education in medical school to prescribe by INN, which is followednugmbulatory care
through pharmacists working for the Health Boards monitoring thecnivesy of drugs
[40,46,49]. The high rates in Sweden reflect the instigation of compulgeneric
substitution, including risperidone, apart from in a limited number ofesas
[39,40,56,77,79,80]. We believe the high voluntary INN prescribing rates in therdkdes
guidance to other countries. This is because such activities rpedtieat confusion once
multiple sources become available, especially if patients agemsed different branded
generics with different names on each occasion, without adequalEna&xon. This can
happen in Sweden with compulsory generic substitution, apart fromitedimumber of
situations authorised by the Medicine Product Agency [81], and mazathgavith monthly
auctions as the cheapest branded generic secures an appreciabléopropgntescriptions
for the molecule the following month [1,38]. The dispensing of differesntdied generics on
each occasion can possibly cause confusion and concern if patients doeing adequate
information about their medicines [82]. This can potentially resubitiner duplication of
medicines, or alternatively, in patients not taking their pilesdrtreatments as directed,
which could be problematic [82,83]. INN prescribing, apart from a ddntumber of well-
known situations, is one way to address this [49,80,84,85].

There were also appreciable differences between countries cmgcéne price of generic
risperidone (Table 4). This reflects the different policies betwie four countries with
regard to enhancing the utilisation of generics, as well asdlffgrent pricing policies. The
considerable price reduction for generic risperidone in Scotland, wh&iiilar to those for
other generics, follows recent reforms in the UK to enhancepaasmscy in the cost of
producing generics, as well as discounts offered by manufactioevgholesalers and
pharmacists to preferentially dispense their generic [41,49]. The pduction in Sweden,
which is also similar to those for other generics, is a resuhe introduction of compulsory
generic substitution with the lowest priced molecule [1,38,80]. Gepees are likely to
fall further in Sweden with the recent introduction of monthly anmstj with the
manufacturer who wins the auction being guaranteed a considerabletipropbdispensed
generics the following month [1,38]. The more modest price reduaiageheric risperidone
in Belgium reflects the current situation, where generic compamlgshave to lower their
prices to the reference price level to be reimbursed. This wad.6%8 versus pre-patent loss
prices until 2002, 20% until 2003, 26% until 2005, and is currently 31% [48,68,85]. The high
prices for generics in Ireland reflect the limited meastwedate to reduce these, although
this is now changing [39,86]. These findings are consistent with atkearch showing that
the lowest prices for generics in Europe are seen in countiieshe greatest market share
[62,63,67]. Consequently, measures to increase the attractivendws génieric market, as
well as enhance the transparency in their pricing, as seendadefvand the UK, provide
guidance to countries seeking ways to achieve further savimgstiie use of generics. This
is especially the case where it is difficult to encouragepreferential prescribing of generics
versus patented products, for example, atypical antipsychotic drugs.

We are aware there are a number of limitations with thisysflidis includes no access to
patient data to assess whether there has been an incrédaseiascribing of risperidone as
first line treatment since the introduction of generics. In additivere is no knowledge of
the prescribed indications, especially with risperidone being theatypical antipsychotic

drug currently licensed for asymptomatic treatment in patieitsdementia. However, the
consistent continued decline in the utilisation of risperidone followigintroduction of

generics, coupled with increased utilisation of patented atyaitgsychotic drugs (Figures



1 and 2; Table 3), suggests there has been no increase in thebmgsofirisperidone
following generics. This may be enhanced by increased awarehéss lack of effect on
weight with aripiprazole, and the effectiveness of aripiprazote guetiapine ER in major
depressive disorders. We have also not assessed whether theney adldfeaences in
outcomes between oral generic and originator risperidone. Previousheiedings and the
continued high utilisation of generic risperidone in Scotland and Swédade(5) suggest
there are no problems with generic atypical antipsychotic drag<linical practice
[6,46,49,50,87]. However, again, we cannot say this with certainty withoufispgetient
research. Finally, we are unable to determine or comment on #1@ ektany polypharmacy
with atypical antipsychotic drugs.

Conclusions

Generics provide a considerable opportunity for authorities to fundased drug volumes
and new premium-priced drugs within available resources. Howteee are disorders such
as schizophrenia for which it is difficult to encourage the peetel prescribing of multiply
sourced drugs as first line treatments. This is due to the mseog need to tailor
pharmacological treatments to the individual patient in order tammsx outcomes. This
belief has resulted in limited demand-side measures by tlen dewropean countries and
regions to encourage the preferential prescribing of generic veratented atypical
antipsychotic drugs, compared with the multiple measures gbnerstigated for the PPIs
and statins following introduction of generics. We have also shown titladréies across
Europe cannot rely on the transfer of learning concerning tisendsag of generics as first
line treatment from one class to another in order to affectgesain the prescribing habits of
atypical antipsychotic drugs. This is no doubt enhanced in this catieelyeed to tailor
treatments and the heterogeneity of the products in the clasgveigwe believe that any
demand-side initiatives, apart from encouraging one dosage form matties would have
only a limited effect, owing to the complexity of treatingigats with schizophrenia or
bipolar disease, and the recognised differences in side-gifefites between the various
pharmacological approaches. Consequently, we do not believe the awghorgiey of the
seven countries or regions studied are planning specific measuhesfuture. This decision
is no doubt helped by more oral atypical antipsychotic drugs now beailable as multiple
sourced products, helping to lower overall drug acquisition costs.

Finally, we believe countries can learn from each other degapotential additional ways to
further enhance the prescribing of generic versus originatorcatygmtipsychotic drugs, and
to obtain lower prices where pertinent. This includes measuids & increasing INN
prescribing and greater transparency in the pricing of generics.



Box 1 — Administrative databases used in the stud$9-41,46-
48,56,59,68,86,88]

+ Austria: Internal data warehouse of the HVB (Hauptverband dster@ichischen
Sozialversicherungstrager) — BIG — coupled with Cube HMSTAT, bas#tkoMaschinelle
Heilmittelabrechnung’. This provides reimbursement data on medialigsensed ir
ambulatory care in approximately 98% of the Austrian population.

» Belgium: Pharmanet, a database of reimbursed medicines disperaathulatory care i
Belgium. This database is maintained by the National InstftuteHealth and Disability
Insurance and covers the whole Belgian population.

-—

* England (Bury PCT): National Health Service Business Seninession prescription
pricing database (ePACT).

* Ireland: the National Shared Services Primary Care ReinthergeService of the Health
Service Executive in Ireland (HSE-PCRS) pharmacy claimddsata This database provides
details on monthly dispensed medications for each individual withirGM& population,
The GMS population covers approximately 30% of the population of Irelatdhigher
morbidity than the general population, which is reflected in their consompif
approximately 65% of total pharmaceutical expenditure in Ireland.

» Scotland: NHS National Services Scotland Corporate Warehouseiingptbe entire
population in Scotland.

» Spain (Catalonia):DMART (Catalan Health Service) database, covbergublic system if
Catalonia.

=]

» Sweden: National Swedish Pharmacy Register covering the entire Bywegdidation.
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