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Aim. To review pharmaceutical price regulation methods in countries of the European Union (EU), in terms of the an-
ticipated impact of regulation on pharmaceutical expenditures and evidence of actual outcomes.

Methods. An extensive search was performed of medical and economic studies on regulatory interventions specifi-
cally targeting pharmaceutical prices in EU countries, published between January 1990 and April 2002. Both peer-re-
viewed and “gray” literature were systematically reviewed.

Results. Four principle approaches to pharmaceutical price regulation with some methodological differences were
identified in EU countries, as follows: fixed pricing, cost-effectiveness pricing, profit controls, and reference pricing.
Actual evidence of the impact of price regulation was limited in many of these countries. Cross-country comparisons
suggested that limiting the rise of pharmaceutical prices did not equate to controlling the rise of pharmaceutical expen-
ditures because of the volume effect of utilization.

Conclusions. Supply-side regulation without the simultaneous use of demand-side incentives and volume controls
does little to control the rise in pharmaceutical expenditures. The types of needed demand-side controls depend on the

context of the individual country, on political priorities, and on the type of supply-side regulation in place.
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Despite the integration of member states of the
European Union (EU) at many levels, health care and
in particular pharmaceutical pricing remains an area
of national autonomy. Whether and how pharmaceu-
tical prices are regulated in EU member states varies
from country to country, ranging from free pricing to
fixed prices. Differences also exist between Member
States as to whether the same price regulation method
that applies to in-patent medicines also applies to
off-patent and over-the-counter pharmaceuticals, if
these latter two are regulated at all. The different ap-
proaches reflect distinct national policy priorities
within the historical and cultural context of the health
care system, including the need to contain pharma-
ceutical expenditures, the regulation of the demand
for pharmaceuticals, and the extent to which health
policy objectives must be balanced against industrial
policy objectives, ie, promotion of pharmaceutical re-
search and development, employment, and a positive
balance of trade.

In an attempt to control rising health care and
pharmaceutical costs, particularly during the 1990s,
pharmaceutical expenditures have become a com-
mon target of cost-containment efforts. Pharmaceuti-
cals are targeted because decision-makers see them
as a visible expenditure that can yield cost savings
through direct intervention, and as less politically
sensitive than a reduction in services or salaries. Ris-

ing pharmaceutical expenditures can partly be ac-
counted for by the introduction of new technologies
and changing demographic patterns. Equally impor-
tant are the imperfections that lead to market failure:
supply-side entry barriers, ie, patents, the process and
length of regulatory approval, product differentiation,
and brand loyalty (1); agency relationships; and moral
hazard associated with the four-tired structure of de-
mand, where the physician prescribes, the pharma-
cist dispenses, the patient consumes, and, in most
cases, an unrelated third-party pays.

Efforts to correct these market imperfections has
generated a substantial portion of the regulatory inter-
ventions to contain costs in the market for pharma-
ceuticals, as it is believed that competition alone
would not be sufficient to secure efficient prices, al-
though such assertions are disputed even in in-patent
markets because of therapeutic competition (2). Evi-
dence from the off-patent segment of the market also
points to competitive potential such that this segment
of the market may not need to be subject to the same
regulatory controls (3,4). The European Commission
has also indicated its concerns over national drug
pricing policies, which target short-term policy needs
and limit competition by fixing prices (5).

Comparison of data on health and pharmaceuti-
cal expenditures in EU countries between the early
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Table 1. Health and pharmaceutical expenditures in European Union (EU) countries®

Public pharmaceutical

Total expenditure on  expenditure as % of pubhc

Public pharmaceutical
expenditure as % of total

Public pharmaceutical = Self-medication market ~Average ex-manu-
expenditure per capita, as % of the total phar-  facturer’s price per

health as % of GDP” health expenditure” pharmaceutical expenditure® US$ PPP° maceutical market®  package in PPP?
Country 1990 most recent year 1990 most recentyear 1990  most recent year 1990 most recent year 1996 2000 1989 1998
Austria 7.1 8.2 (1999) 10.3°  13.6(1997)° 57.2¢ 74.5 (1997) NA NA 8.5 7.4 53 90
Belgium 7.4 8.8 (1999) NA 11.4 (1999) 46.8 44.7 (1997) 91 177 (1999) 17.2 15.8 64 110
Denmark 8.5 8.4 (1999) 3.1 5.2(1999) 34.2 47.5(1999) 37 97 (1999) 16.3 13.5 NA NA
Finland 7.9 6.8 (1999) 55 9.8 (1999) 47.4 48.9 (1999) 58  114(1999) 16.5 13.3 65 113
France 8.6 9.4 (1999) 14.5 17.1(1999) 56.7 58.6 (1999) 172 283 (1999) 11.1 8.4 42 49
Germany 8.7 10.3(1998) 13.7 11.6 (1998) 73.1 69.2 (1998) 167 209 (1998) 17.4 14.9 83 113
Greece 7.5 8.4 (1998) 16.3 19.4 (1998) 70.3 61.6 (2000) 72 152 (2000) NA NA 49 71
Ireland 6.7 6.8 (1998) 10.1 10.5 (1998) 65 81.9 (1998) 58 124 (1998) 21.0 18.2 83 103
Italy 8.1 8.2 (1999) 17.0 12 (1998) 72.3 44.0 (1997) 175 165 (1999) 7.9 7.8 70 88
Luxembourg 6.1 6.1 (1999) 13.6 10.2 (1999 84.6 80.8 (1999) 188 241 (1999) NA NA NA NA
Netherlands 8.5 8.7 (1999) 8.9 10.3 (1999) 66.6 64.2 (1999) 85 160 (1999) 10.0 12.2 NA NA
Portugal 6.2 7.7 (1998) 23.7  26.5(1997) 62.3 66.1(1997) 95  205(1997) 11.6 7.7 96 134
Spain .6 7.0 (1998) 16.2 20.9 (1998) 71.7 77.3 (1997) 104 191 (1998) 12.4 8.7 54 84
Sweden 8.5 7.9 (1998) 6.4 10.9 (1997) 71.7 71.2.(1997) 86  157(1997) 6.7 9.7 105 170
United 6.0 6.9 (1999) 10.7 12.5(1997) 66.6 64.2 (1997) 88  147(1997) 20.7 20.4 88 120
Kingdom

*Abbreviations: GDP — gross domestic product; PPP — purchasing power parity; NA — not available.

"Source: ref. 7.
‘Adapted from ref. 9.
dAdapted from ref. 10.
Source: ref. 8.

and late 1990s suggests that pharmaceutical cost-cut-
ting efforts in the public sector did achieve savings in
some EU countries, in particular Germany, Italy, and
Luxembourg (Table 1). Total health care expenditures
as a percentage of gross domestic product (GDP) re-
mained unchanged or increased in most EU countries
between the early and late 1990s. The largest in-
creases were in Germany, Portugal, and Belgium,
whereas decreases were found in Denmark, Finland,
and Sweden. In the case of Sweden, the difference
can in part be accounted for by a change in the way
the accounts were calculated (6).

Public funding (funding by state, regional and lo-
cal government bodies, and social security schemes)
on pharmaceuticals and other medical non-durables
(ie, medicinal preparations, branded and generic
medicines, patented medicines, serums and vac-
cines, vitamins and minerals, and oral contraceptives)
as a percentage of public health expenditure was
highest in Portugal (26.5%) by the late 1990s, fol-
lowed by Spain (20.9%), and Greece (19.4%). In all
countries except Germany, ltaly, and Luxembourg
public pharmaceutical expenditures as a percentage
of total public health care expenditures increased by
the late 1990s, with the largest increases in Spain and
Sweden. Over the same time period, public pharma-
ceutical expenditures per capita increased in all
countries except ltaly. Both France and Luxembourg
had the highest levels of public pharmaceutical ex-
penditures per capita at the beginning as well as the
end of the 1990s.

Interestingly, public pharmaceutical expendi-
tures as a percentage of total pharmaceutical expendi-
tures decreased in over half the EU countries during
this same time period. In 1990, public pharmaceuti-
cal expenditures as a percentage of total pharmaceuti-
cal expenditures was highest in Luxembourg (84.6%),
Germany (73.1%), and ltaly (72.3%). By the late
1990s, despite decreases, Luxembourg still remained
among the highest public spenders on pharmace-
uticals (80.8%), along with Ireland (81.9%) and Spain
(77.3%). Decreases in public pharmaceutical spend-
ing in the Netherlands and Sweden can be accounted
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for in part by increases in the self-medication market.
The shift away from public pharmaceutical spending
can also be accounted for by increases in co-pay-
ments, reference pricing schemes, as well as the
wider use and expansion of negative and positive
lists.

Comparing the average ex-manufacturer phar-
maceutical price per package in purchasing power
parity in both 1989 and 1998 in EU countries, France,
Greece, and Spain consistently had the least expen-
sive average ex-manufacturer prices (Table 1). Swe-
den and Portugal were ranked among those with
higher exmanufacturer’s prices in both 1989 and
1998, as well as the United Kingdom (UK) by 1998. It
would be expected that a country with cheaper phar-
maceutical prices would have higher levels of phar-
maceutical consumption, which is true for France.
However, this relationship does not hold perfectly for
other countries (Table 1). Also, downward price pres-
sure in EU countries is increasingly coming from par-
allel imports (11).

To control pharmaceutical expenditures, health
care payers can focus on both demand (volume) and
supply (price) (Fig.1). The combination of demand
and supply interventions used, or the regulatory
frameworks, varies from country to country. Among
EU countries the tendency has been to focus on sup-
ply and regulate pharmaceutical prices, often with lit-
tle attention to the volume-side of the equation. The
analysis in this paper excludes an examination of de-
mand-side interventions, some of which can have an
effect on pharmaceutical prices, such as positive or
negative lists. Also, the regulation of pharmaceutical
prices can occur at various points along the distribu-
tion chain, from manufacturer to wholesaler to phar-
macist and individual consumer or hospital. How-
ever, the focus here is only on the methods to regulate
ex-manufacturer’s price.

The regulation of the ex-manufacturer’s price
may be direct or indirect. Measures for the direct fix-
ing of prices include negotiations, price setting, inter-
national price comparisons, price cuts or freezes, and
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DEMAND-SIDE REGULATION AND INCENTIVES

Pharmacists
eGeneric substitution
*Profit margins

Physicians
eFinancial incentives
*Drug budgets

ePrescribing guidance, data
and information

Patients
eFixed copayments

eDifferential copayments
*Reference pricing

Suppliers v\\
eFree pricing
Suppliers
eLower barriers to entry

eFixed pricing
SUPPLY-SIDE REGULATION AND INCENTIVES

eFixed reimbursement
*Profit regulation
*Reference pricing

Figure 1. Regulatory frameworks for pharmaceutical markets.
Source: ref. 4.

price/volume trade-offs. Other measures have taken a
more indirect approach to regulating pharmaceutical
prices by regulating profits, calculating “cost-effec-
tive” prices or setting maximum reimbursement
prices.

Specifically this study asks the following ques-
tions: what methods of pharmaceutical price regula-
tion are used in EU countries, and what evidence is
there of their impact on containing pharmaceutical
expenditures?

Methods

To examine the strengths and weaknesses of these alterna-
tive approaches to price regulation, an extensive search of both
peer-reviewed and “gray” literature was undertaken. The evi-
dence was collected following the methods of a systematic re-
view of the literature (12,13). Studies were included if they dis-
cussed a regulatory intervention that specifically targeted pharma-
ceutical prices in a EU country and was published between Janu-
ary 1992 and April 2002. Gray literature included published re-
ports, booklets, conference proceedings, discussion papers, as
well as Internet sources. Electronic databases, such as MEDLINE,
EconLit, and BIDS, and Internet sites EconPapers and JSTOR were
searched. Internet search engines Altavista and Google were also
used. Furthermore, bibliographies of studies identified through
the database searches were used to identify additional studies.

The searches of MEDLINE (the health literature) and EconLit
(the economics literature), two databases that each includes dif-
ferent sets of literature, provided the largest number of studies
given the search criteria (Table 2). More studies were identified
through Medline than through Econlit. It is impossible to provide
a full list of the various search terms used, but the strategy was to
use general terms, such as pharmaceuticals, price, and regulation,
as well as specific ones, such as reference pricing. These terms
were then cross-matched to specific countries. The largest num-
ber of studies related to the terms “pharmaceuticals”, “price”, and
“regulation” were comparative studies for some European coun-
tries, including studies of the UK and German systems. For a
number of EU countries, no relevant peer-reviewed studies were
identified.

All published work identified in the searches was reviewed
and those meeting the criteria set out above were included. Al-
though there was no restriction on the study design, preference

Table 2. Key words used for comparative search of published
work on MEDLINE and Econlit®

Hits
Search term® Medline EconlLit
Pharmaceutical 61,858 840
Pharmaceutical regulation 5,248 189
Pharmaceutical regulation price 150 30
...and Europe 40 2
...and Austria 0 0
...and Belgium 0 0
...and Denmark 1 0
...and Finland 0 0
...and France 9 3
...and Germany 12 4
...and Greece 0 0
...and Ireland 0 0
...and Italy 5 2
...and Luxembourg 0 0
...and Netherlands 5 0
...and Portugal 2 0
...and Spain 5 1
...and Sweden 4 0
..and United Kingdom 16 3

*Search conducted in April 2002.
bLimited to the last 10 years.

was given to prospective studies with and without control groups,
retrospective studies with and without controls, and case studies
that were reinforced by similar supporting case studies or anec-
dotal evidence. A number of studies identified were found not to
be relevant. Most of the relevant studies were descriptive.

Results

Four main methods of regulating pharmaceutical
prices were identified through the survey of the litera-
ture: fixed pricing, profit controls, cost-effectiveness
pricing, and reference pricing. EU countries take dif-
ferent approaches and often use more than one
method to regulate pharmaceutical prices (Table 3).
However, limited evidence was identified of actual
policy impact on cost-containment for many coun-
tries.

Germany and Denmark, which both allow for
new products to be freely priced, have applied subse-
quent mechanisms to lower prices of products al-
ready on the market, including reference pricing for
off-patent medicines, price reductions, and price
freezes. Some countries use a different method when
regulating in-patent vs multi-sourced medicines. Even
when applying the same pricing scheme to both
in-patent and off-patent medicines, there is an expec-
tation that generics will be priced lower than the orig-
inal brand, as is the case in Belgium, Greece, Italy,
and Portugal. The hospital market may also be regu-
lated separately, as in France where hospital pharma-
cies are responsible for determining pricing contracts
(14).

Other countries, including Finland, France, and
Sweden, have free pricing of pharmaceuticals if the
product is not reimbursed by the public health care
system. However, in general, if regulation is linked to
reimbursement, the fixed price becomes the market
price. For example, the price negotiated in France
and Ireland for reimbursement is the price at which
the drug must be sold even for private prescriptions.
This is because regulations in many EU countries stip-
ulate that a medicine may be sold only at a single
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Table 3. Summary of approaches to the regulation of pharmaceutical prices in European Union (EU) countries

EU Free Fixed Cost-effectiveness  Profit Reference Applies to Applies to Applies to
country pricing  pricing pricing controls pricing in-patent drugs  multi-sourced drugs® oTc®

Austria N yes yes yes
Belgium \/ yes no no
Denmark N \ yes no yes
v no yes no
Finland \/ S yes yes no
France \ \ yes yes no
Germany N yes no no
v no yes yes
Greece \/ yes yes yes
Ireland \/ S yes yes no
Italy \ \ yes no no
Luxembourg S yes yes yes
Netherlands \ v yes yes no
Portugal \/ \/ yes yes no
J yes no no
Spain \ yes yes yes
v no yes no
Sweden \ \ yes yes yes
v no yes no
United Kingdom S v yes no no
\ no yes no

*Multi-sourced drugs — brand name drugs that have generic equivalents.
°Over-the-counter pharmaceuticals.

price and, generally, market access is severely re-
stricted without reimbursement (15).

Also, since 1989, the pricing of medicinal prod-
ucts in EU countries has been loosely governed at the
supranational level by the transparency directive
(89/105/EEC). This directive establishes that authori-
ties must make a price decision within 90 days of re-
ceipt of adequate information and the manner in
which any negative decisions are to be communi-
cated. It also specifies that in the event of price freeze,
an annual review must be conducted to determine
whether the macroeconomic conditions justify con-
tinuing of the freeze. The directive also indicates that
any direct or indirect mechanisms for controlling
profits of those placing a medicine on the market
need to be explicit, as must the decisions of including
products on a positive list or excluding them from re-
imbursement through a negative list.

Fixed Pricing

All EU countries except Germany and the UK ap-
ply or have applied price fixing on in-patent drugs, in-
cluding Denmark, which introduced price ceilings
between 1998 and 2000 (16). As previously men-
tioned, there are multiple combinations and ap-
proaches used to setting fixed prices. What these ap-
proaches have in common is that their objective is to
fix pharmaceutical prices that are “reasonable” and
affordable to the given (generally public) health care
system. Acceptable price levels vary from one coun-
try to another and are dependent on a number of fac-
tors, including budget limits, prescribing behavior,
patterns of utilization, as well as the political impor-
tance of the pharmaceutical industry or other relevant
interests.

Either prices are fixed through negotiations, as in
France and Spain, or product prices are fixed by na-
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tional authorities according to a defined list of factors.
Even through negotiation, regulators generally take
into consideration the manufacturers’ costs, but may
also consider therapeutic benefit and innovativeness,
investment in research and development, price of
similar products, international prices, volume sales,
advertising costs, as well as the contribution of the in-
dustry to the economy. Increasingly economic evalu-
ations influence the outcomes of this price fixing pro-
cess. Fixing prices, in theory, offers a better alterna-
tive to cost-based regulation alone, giving companies
both an incentive to produce efficiently and the flexi-
bility to price according to its changing market envi-
ronment if there is potential for competition below
the maximum price (17).

However, the factors taken into consideration
when fixing pharmaceutical prices may be open to
bias, subjective or not transparent. There is potential
for bias in Austria’s dependency on companies sub-
mitting approved cost data while trying to bear in
mind the consumers’ interests (18). Other price deter-
minants can be subjective, such as the unfavorable
view taken by regulators of companies in Belgium
with large overheads and high salaries to executives
(19). Similarly, rewarding companies that contribute
to the national economy is not transparent; determin-
ing what contributions should be rewarded and how
much they should be worth is not directly evident.

Price comparisons between similar products
within a country, or comparisons to identical or com-
parable products in other countries, particularly other
EU countries, are also a common factor in price fix-
ing. Countries may consider an average EU price, as
do Austria, Belgium, France, and lItaly, or a basket
price from selected countries, as in Finland, Ireland,
the Netherlands, and Portugal. Sweden compares the
prices not only with other EU countries but also re-
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quests data from Norway, Switzerland, and the
United States. Until 1998, Italy had limited its com-
parator countries to Spain, France, Germany, and the
UK, but changed to include all EU countries over con-
cerns that the previous scheme may have been violat-
ing the rule of free movement of goods by keeping
prices so low that it discouraged imports (20). Al-
though Ireland compares prices of a selected number
of EU countries, it specifically identifies the UK
wholesale price as a point of comparison. In some
countries these comparisons are used only as one fac-
tor in price determination, whereas in other countries
price comparisons are the main factor and cannot ex-
ceed those of the comparator countries, as in Greece.
Finland includes the prices of comparable parallel im-
ports (21). Whereas this comparative element limits
the discretionary power of individual companies in
price setting, there are a number of difficulties associ-
ated with making such product price comparisons.
Although the external comparison of the prices of
medicines in other countries is meant to provide
some basis on which to assess reasonableness, these
comparisons may have methodological problems:
difficulties in selecting appropriate products for com-
parison as product availability varies from country to
country; obstacles in comparing prices across differ-
ent formulations and pack sizes; or problems in con-
verting comparator country prices into national cur-
rency (6,22).

Some countries apply a form of fixed pricing,
which varies with volume. More commonly referred
to as price/volume agreements, these have been im-
plemented in Austria (since 1998), France (up to
1999), Spain, and Sweden. This mechanism works by
setting prices according to volume, such that if vol-
umes pass a threshold, the price level will decrease or
alternatively companies can pay a cash rebate, as in
Austria. Belgium has been due to implement price-
volume contracts for innovative products since
March 1994. However, implementation has been de-
layed due to a debate between insurance funds and
the pharmaceutical industry on how to classify prod-
ucts as innovative (19). Although Italy does not have
formal price-volume agreements, it does consider the
number of patients using the medicine and the sales
level in price determination.

Evidence that specifically examines the impact
of fixed pricing as a mechanism of controlling phar-
maceutical expenditures is almost non-existent, with
the exception of some general international price
comparisons. Experience from the UK Drug Tariff
scheme that set maximum reimbursement prices for
unbranded generic medicines (reformed in 2000 and
now known as the Maximum Price Scheme) shows
that between 1994 and 1998 generic prices de-
creased by approximately 25% in real terms because
of competition below the maximum price (23). A sim-
ilar increase in competition was expected in the Neth-
erlands, following the introduction of the Maximum
Price Law in 1996 because of the lowering of the dis-
counts offered to pharmacists, leading to a subse-
quent weakening of the chain between wholesalers,
the industry, and pharmacists (24). However, in many
of the countries with fixed prices, there is no potential

for competition below the maximum price, either be-
cause this is not allowed or because there is no incen-
tive to do so.

What can perhaps be said is that price fixing
does not seem to have achieved the pharmaceutical
cost-containment goals, as is reflected in changes in
the pricing methodology, or the addition of subse-
quent price control methods or demand-side policies
in many countries. France, for example, tried numer-
ous supply-side policies to control drug prices as a pri-
mary target for cost-containment since 1975, and did
achieve the lowest prices in Europe (Table 1). How-
ever, with volumes unconstrained and increasing to
compensate for decreasing margins so too did phar-
maceutical expenditures leading the government to
seek alternative approaches, which included limiting
advertising expenditures, informing physicians of ra-
tional use, and more recently, adding pricing based
on product value (25). Price decreases and freezes
have also been common in many of these countries.
Price fixing seems to achieve only short-term cost-
containment, while increases in volume also led to
expenditure increases.

Cost-effectiveness Pricing

As previously mentioned, more EU countries are
using economic evaluation along-side other methods
for regulating pharmaceutical prices, as a factor in
price fixing or as guidance for resource allocation de-
cisions. Finland, France, Portugal, Sweden, and the
UK have introduced guidelines for conducting eco-
nomic evaluations of pharmaceuticals. In Finland, the
reimbursement price is dependent on the costs and
benefits of a given therapy being justified through an
economic evaluation as compared to therapeutic al-
ternatives. Economic guidelines were introduced in
France as part of reforms that attempted to improve
the transparency of the price fixing process, although
they remain optional (14). Economic evaluation can
be requested in Portugal and Sweden if a price pre-
mium is requested. In the UK, economic evaluation is
used as guidance in informing resource allocation de-
cisions.

Although there are no formal guidelines, eco-
nomic evaluations may be required or requested in
other EU countries. Italy considers a cost-benefit ratio
in determining the price for reimbursement, and also
requires pharmacoeconomic data for companies
wishing to renegotiate a product’s price. Since 1997,
the Irish Department of Health has reserved the right
to seek a cost-benefit analysis for the purpose of price
determination (26). Pharmacoeconomic data is being
voluntarily encouraged in Denmark when applying
for reimbursement status, as reimbursement is de-
pendent on price being balanced with the therapeutic
effect of the product (16). In the future, this is also ex-
pected to be applied in the Netherlands.

Although economic evaluations may not be spe-
cifically called for, in some countries there seems to
be increasing attention to cost-effectiveness consider-
ations. In Belgium, for example, to justify a new prod-
uct, a manufacturer must demonstrate that total
health care costs are lower with the given product
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compared with competing products. Austria is to con-
duct “economic reviews” of all reimbursed drugs.

In theory, evaluations attempt to provide value
for money justifications for a product’s price by relat-
ing costs associated with the intervention strategy to
resulting health outcomes (defined in terms of a mon-
etary valuation of benefit, gains in effectiveness or
utility) as a means of choosing between different ther-
apies and courses of treatment. A price premium on
an intervention compared with competing alternative
strategies may be justified if the analysis shows that
the former could provide substantial cost savings to
the health care system or society.

Most of the published work on economic evalua-
tion focuses on the obstacles and problems associ-
ated with its use. Despite the implementation of
guidelines, methodological disputes remain (appro-
priate discount rate or generic measures of quality of
life) and significant problems can be identified (27).
These are important because the results of a model
are generally sensitive to small changes in parameters
and consequently an option that was previously con-
sidered cost-effective may be dominated under alter-
native scenarios and a given product may not achieve
the cost savings estimated. The external validity of the
results needs to be considered if the ranking of thera-
pies according to their cost-effectiveness ratios is to
be used to inform choices in real world settings (28).
Ranking in this way also ignores issues of equity,
which are important particularly when the rationing
of resources is an explicit consideration. For the phar-
maceutical industry, funding studies and/or modify-
ing clinical trials to collect the robust data required for
the evaluations impose practical problems regarding
appropriate end-points and sample size (29). It is not
an alternative to apply study results from one setting
to another or from one country to another, as the re-
sults may be biased both in terms of the costs used
and the population examined. As the stakes are high,
such an analysis may lead some firms to forego the
development of some drugs if the expected price pre-
mium to be gained is too small to justify further prod-
uct development (17).

The evidence of the effectivness of using eco-
nomic evaluation to secure value prices is limited.
Some evidence from Sweden suggests that higher
margins are gained by drugs considered to be both
vertically differentiated and innovative, which may
be a reflection of the use of economic evaluations
(30). The use of economic evaluation has raised new
controversies, particularly because its use may in
some cases lead to overlaps with other price control
mechanisms. The example of the risk-sharing agree-
ment for multiple sclerosis drugs in the UK (31),
which evolved subsequently to a negative ruling by
National Institute for Clinical Excellence as an alter-
native way to reimburse the products, raises a num-
ber of issues including whether such an approach is
appropriate and necessary given the existence of a
profit control scheme.

Profit Controls

Since 1957, the UK has been operating a unique
profit control scheme, called the Pharmaceutical
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Price Regulation Scheme, which indirectly regulates
the prices of branded pharmaceuticals sold to the Na-
tional Health Service by setting profit limits (32). The
voluntary scheme is the result of periodical negotia-
tions between the Association of the British Pharma-
ceutical Industry and the Department of Health. The
current scheme came into effect in October 1999 and
will stay in force for at least five years, although either
the industry or the National Health Service can re-
quest an interim review after no less than two and a
half years of the scheme.

The Pharmaceutical Price Regulation Scheme
aims to achieve a balance between securing medi-
cines for the National Health Service at reasonable
prices while encouraging a strong and profitable
pharmaceutical industry capable of competitive and
sustained development of new, innovative medi-
cines. Since a “reasonably priced” medicine is not de-
fined in the Pharmaceutical Price Regulation Scheme,
it may be asked whose definition should be used, as
industry, different arms of government, and tax pay-
ers may have differing views about reasonableness.
The definition that is chosen in the context of the
Pharmaceutical Price Regulation Scheme will depend
on the ranking of the scheme’s goals.

Member companies of the scheme with National
Health Service sales of £25 million are required to
submit an Annual Financial Return identifying those
products with National Health Service sales of
£500,000 or more and also any details on the capital
employed by each company supplying medicines.
The data are used to assess the overall profitability of
the company on sales to the National Health Service
and to assess an application for a price increase. New
active substances may be priced at the discretion of
the company on entering the market.

Companies within the scheme have an allow-
able profit (or cap) of 21%, measured as a return on
capital employed or return on sales for those compa-
nies that do not have major capital investments in the
UK. If a company exceeds its target return, it can re-
tain up to 40% over the originally permitted return,
but only if it has not received a price increase for any
product in the same year. If profits exceed the margin
of tolerance, the company must reduce profits by ei-
ther cutting the prices, thus repaying the excess profit
to the Department of Health, or delaying or restricting
previously agreed future price increases. The amount
allowed for research and development can comprise
up to 20% of total National Health Service turnover
and, in addition, companies are permitted an addi-
tional 3%, depending on the number of patented
products they sell in the UK. Companies are also allo-
cated 6% of National Health Service sales for promo-
tional spending.

The success of the Pharmaceutical Price Regula-
tion Scheme in securing low prices of medicines for
the National Health Service is inconclusive. Some
have argued that the Pharmaceutical Price Regulation
Scheme has done little to control the prices of medi-
cines for the National Health Service (33), as the Na-
tional Health Service pharmaceutical budget had
been increasing approximately 10% a year from 1967
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to 1997 (34). Savings of £89.8 million resulted from
price reductions introduced in 1993 but this effect is a
one-off (35). The increase in the profit cap was not
found to be associated with changes in the medicine
prices, although there may be some differences in
specific therapeutic categories (36). Compared with
other countries of the EU in 1989, the UK was middle
to high in terms of pharmaceutical prices (Table 1).
However, by 1998 the UK prices were amongst the
highest in the EU. The UK is often included as a refer-
ence country for international comparisons by other
EU countries, and consequently relatively free pricing
in the UK, means that companies are likely to estab-
lish UK prices first (37). One reason that there are no
conclusive findings of the affect of the Pharmaceuti-
cal Price Regulation Scheme on National Health Ser-
vice drug prices is because the scheme is not that
transparent and therefore has been difficult to assess.

The scheme is thought to have encouraged in-
vestment by both maintaining a stable and predict-
able regulatory environment and by allowing levels
of expenditures on research and development above
the worldwide average (38). However, as the Pharma-
ceutical Price Regulation Scheme is a rate-of-return
scheme, like other regulatory schemes of this type, it
lacks incentives for operational efficiency, since in-
creased costs can be recovered through increased
prices being allowed. To increase its allowance of
capital invested, a company may over-invest in capi-
tal equipment or shift production costs from an unreg-
ulated to a regulated division.

Reference Pricing

Reference pricing schemes set fixed reimburse-
ment limits for products assigned to the same group.
The purpose of reference pricing or fixed reimburse-
ment levels is to limit the rise in pharmaceutical ex-
penditures by setting a limit on the price that health
care payers will fully reimburse. In the EU, it has been
applied in Germany, Sweden, Denmark, Spain, and
the Netherlands. It has gained popularity as a policy
tool because it can be effective in eliminating price
differences between therapeutic substitutes and im-
proving the transparency of the market (39).

Schemes differ between countries in terms of
coverage, pricing method, and whether they are in-
clusive or exclusive of in-patent medicines. In Den-
mark, Germany, Spain, and Sweden the reference
pricing scheme includes only multi-sourced drugs. In
general, reference pricing applies only to products
that have been defined to be in the same category and
are considered interchangeable because they have
similar mechanisms of therapeutic action or produce
similar clinical outcomes. However, these classifica-
tions are often considered controversial (40). Also,
different mechanisms are used to calculate the refer-
ence price. It may be based on the average price of
drugs in the category, the price of the cheapest drug
or two drugs in the category (as in Denmark), or on
the price of the cheapest generic drug plus an addi-
tional sum (as in Sweden).

The patient must pay the difference between the
price of the prescribed drug and the reference price if
the former is higher. A common reimbursement price

for products that are close equivalents creates an in-
centive for physicians and patients to consider cost
when making choices. In this way, reference pricing
was expected to bring the prices of all products in the
same reference price category down to the same
level. Although new products for which there are no
clear substitutes are most often excluded from refer-
ence pricing schemes, there may nevertheless be a
convergence to the reference price of competitor
products.

Although there are differences in the methodol-
ogy of reference pricing, a similar effect has been ob-
served in the different countries where it has been ap-
plied. A comprehensive review of the published work
on reference pricing by Lopez-Casasnovas and
Puig-Junoy (41) found that although the prices of
products covered by reference pricing tended to de-
crease, leading to reductions in third-party pharma-
ceutical expenditures, these were not long-term sav-
ings. This is partly because medicines that were not
part of the reference price scheme often had their
prices increased at levels greater than the price de-
creases, so that the overall effect was for higher ex-
penditures. One reason for the decrease in the price
of these medicines was that patients were not willing
to pay the additional cost of medicines priced above
the reference price out of pocket (42). However, the
effect of reference pricing on expenditures is often dif-
ficult to disentangle from other measures. In Ger-
many, for example, one study attributed longer-last-
ing cost-containment impact to global budgeting
rather than reference pricing (43).

International Price Comparisons

Despite the lack of evidence on specific country
price control mechanisms, many international com-
parative pricing studies attempted to investigate the
impact of regulation on securing reasonable pharma-
ceutical prices. Beyond the methodological difficul-
ties that plague many international comparative pric-
ing studies, it is difficult to separate out causal effects
in the cross-country comparisons because of the
many factors influencing drug prices in a given mar-
ket, ie, differences in health system structure and fi-
nancing, pharmaceutical subsidies, cost-containment
policies, product mix, and production costs
(22,44,45). Nevertheless, a study by the United States
General Accounting Office, covering the late 1980s
and early 1990s, found that prescription drug spend-
ing controls in France, Germany, Sweden, and the
UK were effective in restraining drug prices (price in-
creases were less than the overall inflation rate) but
were unable to prevent escalation of overall drug ex-
penditures because of the volume effect (46). Also,
the countries with strict price regulation (France, It-
aly, and Spain) have systematically lower prices than
countries with less stringent price regulation (Ger-
many, Sweden, and the UK) (47-49). Yet other studies
suggest that in markets with less regulation and more
market freedom, such as the UK and Germany, prices
tend to be kept lower through competition (50,51).
Differences in results between countries are depend-
ent on the comparator countries included in the
study, the therapeutic categories included for com-
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parison, and whether any differentiation was made
for in-patent vs off-patent markets.

Conclusion

In an attempt to control rising pharmaceutical ex-
penditures, most EU countries have targeted the sup-
ply-side of the market and introduced some form of
either direct or indirect price regulation. The evi-
dence of the impact of these schemes is limited and
varies. In terms of controlling the rise in pharmaceuti-
cal prices, evidence from cross-country comparisons
suggests that those with strict direct price regulation
schemes have been more successful than those with
less stringent or no price regulation. However, the
quality of these comparisons of prices between coun-
tries is dependent on the methodology applied, but
even then there are issues of comparability.

Evidence of specific supply-side interventions is
growing. The evidence of reference pricing schemes
suggests that these have been effective in controlling
the price increases of products that are included in
schemes, but that any savings may only be short-term.
Only the UK Pharmaceutical Price Regulation Scheme
attempts to take balanced account of a firm’s invest-
ment in innovation and production while trying to
achieve reasonable prices for the National Health Ser-
vice, and the evidence suggests that the scheme has
operated quite successfully for the UK over the years.
The increasing use of economic evaluation attempts
to consider product value when determining a price
for reimbursement. As this approach is still relatively
new, evidence is limited but a caution can be given to
the need to ensure that appropriate methodological
guidelines are followed if the results are to inform de-
cision-makers in a real world setting.

What is clear is that supply-side regulation on its
own does little to control the rise in pharmaceutical
expenditures. Without the simultaneous use of de-
mand-side incentives and volume controls, pharma-
ceutical expenditures will continue to rise. The types
of demand-side controls that are needed will depend
on the context of the individual country, on political
priorities (health policy vs industrial policy objec-
tives) and on the type of supply-side regulation in
place, if any. It is important that these factors be taken
into consideration, as transferring a policy from one
country to another may not result in similar out-
comes.
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