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ABSTRACT 
 
Purpose: To explore the use of the biological tumour necrosis factor alpha (TNFalpha) 

inhibitors used in the treatment of rheumatoid arthritis as a measure of access to treatment with 
new medicines. In addition, characteristics both related to national health systems and spending 
will be assessed to explore possible differences in international utilisation. 

Methods: Data from four European countries were included: Ireland, The Netherlands, 
Norway and Portugal. Annual utilisation rates of TNFalpha inhibitors (2003–2007) were 
expressed as defined daily doses (DDDs)/1000 inhabitants/day. Qualitative data such as 
country characteristics, national health policy characteristics, guidelines were obtained from 
the literature. In addition, interviews were held with leading rheumatologists of each country to 
put obtained results into (cultural) context. 

Results: Utilisation of TNFalpha inhibitors varied widely from 0.32 (Portugal) to 1.89 
(Norway) DDDs/1000 inhabitants/day (2007). A major driver for the utilisation of TNFalpha 
inhibitors seemed to be the country's total health expenditure (R2 = 0.81). When the use of 
TNFalpha inhibitors became more established, the association seemed stronger. Differences in 
health expenditure were nevertheless not the only determinant of usage. Cultural aspects such 
as difference in recognition of guidelines also come into play when looking at differences in 
TNFalpha utilisation between countries. 

Conclusions: The prospects of patients receiving TNFalpha inhibitor treatment depend on the 
country where they are living. In case uniformity of management and treatment would be 
considered to provide health benefits, the extent and the causes of variation should feature 
prominently on future public health agendas. 
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1. INTRODUCTION 
 
The introduction of biologicals for the treatment of rheumatoid arthritis (RA) marked a major step forward 

in the management of this disease and created a paradigm shift in the treatment of RA. Biologicals are now 
being prescribed earlier and more often as combination therapy than five years ago [1], [2], [3] and [4]. 
Remission of disease is now the primary therapeutic aim which can be achieved through intensive treatment 
strategies [5]. However, biologicals for treating RA are expensive; annual treatment costs for biologicals in 
the first year range from about €13.500 to €15.000 [6] and [0035] . Treatment costs have become an 
important concern associated with the use of these biologicals. Western European health care systems aim 
to achieve optimal health and economic outcomes for society as a whole as well as for the individual 
patient. Governments strive to ensure affordable access to a wide range of prescription medicines equitably 
across all areas and to all patients [8]. However, individual governments may take different measures to 
achieve this goal, which may result in variable access to these biologicals. 

Variation in access to medicines is seen in practice, even within a single country. An Australian study 
reported that within a country, those in equal need may not have equal opportunities to access 
rheumatologic services [9]. Geographical variation in access to biologicals (‘postal code prescribing’) has 
also been identified in the United Kingdom [9] and [10]. A recent report on international variation in 
medicines usage commissioned by the UK Department of Health, examined how medicines usage varied 
between countries. For the disease RA, the UK usage of biologicals ranked relatively low compared to 13 
other European Union (EU) countries [11]. The reasons for these variations were diverse and sometimes 
difficult to establish. Differences in health spending and systems did not appear to be strong determinants 
of usage, but clinical culture and attitudes towards treatment did. For example, the use of biologicals in 
Australia roughly correlated with the per capita ratio of rheumatologists, and this varied considerably 
between geographical regions [9]. On the other hand, another study trying to explain the variations in 
uptake of biologicals did note differences in national income (as measured by gross domestic product 
(GDP)) as a possible explanation [12]. The relative impact of each explanatory factor is likely to differ 
among systems [0035] , [13] and [0070] . 

While the authorisation of biologicals is centralised by the European Medicines Agency (EMA) and the 
clinical evidence base available to the national societies issuing clinical guidelines is largely the same, the 
management of diseases as well as pharmaceutical policies and therefore the usage of biologicals may vary 
widely across Europe. Building on previous reports on access to treatment in RA, the objective of this study 
was to further explore the use of the biological tumour necrosis factor alpha (TNFalpha) inhibitors used in 
the treatment of RA as a measure of access to treatment with new medicines by studying national health 
systems and spending characteristics. In addition, we aimed to add opinions from key leading 
rheumatologist to put the obtained results into (cultural) perspective. 

2. METHODOLOGY 
 
To enable comparisons of medicines utilisation between countries, datasets with a comparable structure 

need to be available. Factors that should also be taken into consideration, such as regulatory and budgetary 
constraints, reimbursement policies and cultural factors should all be well documented. In addition, we 
aimed to select countries that were similar in size, but also representing a certain geographical and variation 
in gross domestic product and health expenditures that exists within Europe. Based on these criteria, four 
countries were selected, namely Portugal, Ireland, Norway and The Netherlands. 

2.1. Regulatory situation 
 
In Europe until 2008, three TNFalpha inhibitors, infliximab (Remicade®), etanercept (Enbrel®) and 

adalimumab (Humira®), had been approved by the Committee for Medicinal Products for Human Use 
(CHMP) [0075] , [16], [0085] and [0090] . Although not all TNFalpha inhibitors were initially approved for 
RA, by 2007 all three TNFalpha inhibitors have had several approved indication extensions including RA, 
see Table 1. All of these TNFalpha inhibitors were included in the present study. 
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[TABLE 1] 
 

2.2. Population and disease characteristics, national health policy characteristics and budgetary 
constraints 

 
Population and disease characteristics (e.g. population size, prevalence of RA), specific national health 

policy characteristics, such as reimbursement restrictions and national guidelines, and data on budgetary 
constraints, such as GDP, total health expenditures (THE) and total pharmaceutical expenditures (TPE) 
related to these countries were retrieved from various public sources [0035] , [0095] , [20], [0105] , [0110] 
and [0115] . Price information was retrieved from GÖG PPI System 2011 and included ex-factory prices 
(per unit) of all available package sizes, as of October 2004 and June 2007. 

Four key leading rheumatologists of each participating country were interviewed in 2009 to comment on 
the differences seen in utilisation according to the cultural context and clinical attitude towards TNFalpha 
inhibitors. The interviewed rheumatologists were Professor J.A.P. da Silva (Portugal), Professor B.A.C. 
Dijkmans (The Netherlands), Professor T.K. Kvien (Norway) and Professor D.J. Veale (Ireland). They all 
play an active role in their national societies of rheumatology and in the European League Against 
Rheumatism (EULAR). Interviews followed a semi-structured guide to allow adaption to the background of 
the rheumatologists and country-specific circumstances and inclusion of additional relevant information. 
The interviews covered the following three main themes: hurdles to perform an adequate treatment of RA, 
opinions on current treatment options and future directions of RA treatment. The information gathered in 
these interviews has been included in the result and discussion section, and served as country specific 
examples. 

2.3. Utilisation data 
 
Collection of TNFalpa inhibitors utilisation data was realized with support of the European PILLs (Post-

Innovation Learning Cycle for Pharmaceuticals) network [8], an international research network (network 
members working in academic institutions or at national health agencies) involved in the study of the 
effects of pharmaceutical policies in medicines use. Table 2 shows an overview of the sources used for the 
extraction of the utilisation data. For Norway and Portugal, sales data from the Norwegian Institute of 
Public Health and IMS Health, respectively, were retrieved. A combination of sales and claim data were 
used to cover the utilisation for The Netherlands and Ireland. The two databases that provided data for The 
Netherlands were the GIP database (ambulatory data) and Farminform (hospital data), and for Ireland the 
Health Service Executive (ambulatory data) and IMS Health (hospital data). 

 [TABLE 2] 
 
TNFalpha utilisation rates were calculated as a measure of uptake in the health system. The anatomical 

therapeutic chemical (ATC)/defined daily dose (DDD) methodology was chosen as method for presenting 
drug utilisation data [24]. The DDD is a dosage measure determined by the World Health Organization 
(WHO) and is based on the assumed average daily maintenance dose for its main indication use in adults 
[25]. This common classification system and common unit of measurement to express volume of 
consumption allows the study of trends in medicines consumption [26]. Utilisation data were obtained for 
products with ATC codes L04AB01 (etanercept), L04AB02 (infliximab) and L04AB04 (adalimumab) and 
covered the period 2003–2007. For infliximab, the DDD is 3.75 mg, for etanercept 7 mg and for 
adalimumab 2.9 mg. DDDs used in this study are the DDDs for the main indication (RA) and resemble the 
usual dose for RA as reflected in the current national guidelines (e.g. the DDD of etanercept is 7 mg and the 
usual dose for RA is 50 mg weekly) [0125] and [0135] . The data were presented on an aggregated level in 
DDDs per year or in DDDs per 1000 inhabitants per day. In order to achieve collection of consistent and 
comparable data, the representative of each participating country was required to provide the data by means 
of a specially developed, well defined, standardized questionnaire. 

2.4. Data analysis 
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Utilisation rates in DDDs/1000 inhabitants/day were calculated using the mid-year number of persons 
covered by a data source, or the mid-year population of a country according to the national statistics 
agency. For The Netherlands, inpatient data were only available for the years 2006–2008 whereas 
outpatient data were available for the period 2003–2008. Since the ratio between the in- and outpatient use 
for 2006–2008 was relative constant (1.65, range 1.59–1.69), this ratio was also used to calculate the 
missing inpatient use for the years 2003–2005. 

Ratios were calculated (with The Netherlands as reference, ratio = 1.00) to express differences in ex-
factory prices of similar formulations between countries. Norwegian Krones (NOK) were converted to 
euro's using the exchange rate for 2004: 8.3604 and for 2007: 7.8306. 

Correlation were estimated for associations between total health expenditure per capita in US$, purchasing 
power parity (PPP) and utilisation of TNFalpha inhibitors in DDDs/1000 inhabitants/day between 2003 and 
2007 (except for Portugal, data available between 2003 and 2006). 

3. RESULTS 

3.1. Utilisation data 
 
Total national utilisation levels varied between the four countries (Fig. 1). In 2007, utilisation of all 

TNFalpha inhibitors for all diagnoses ranged from 0.32 DDDs/1000 inh/day for Portugal to 1.89 
DDDs/1000 inh/day for Norway. An increase in use over time could be demonstrated for all countries. 
Ireland had a relative high consumption of etanercept (0.46 DDDs/1000 inh/day for 2007) compared to 
infliximab and adalimumab (both 0.10 DDDs/1000 inh/day in 2007), but compared to the other countries, a 
low use of infliximab. Portugal on the other hand, had a relatively high consumption of infliximab. In 2007, 
the consumption of infliximab was 0.22 DDDs/1000 inh/day versus 0.04 DDDs/1000 inh/day and 0.07 
DDDs/1000 inh/day for adalimumab and etanercept, respectively. The Netherlands and Norway had a more 
or less similar pattern of consumption. In both countries infliximab was the most frequently used TNFalpha 
inhibitor, closely followed by etanercept and finally adalimumab. 

[FIGURE 1] 

3.2. Regulatory situation 
 
The time lag between marketing authorisation and the market launch in the four countries was limited to 

several months, see Table 3. Dates of availability of etanercept, adalimumab and infliximab did not differ 
much between the countries. 

[TABLE 3] 

3.3. Population and disease characteristics, national health policy characteristics and budgetary 
constraints 

 
The population characteristics of the four countries are also shown in Table 3. 
The prevalence of adult RA did not vary much, ranging between 0.49 for The Netherlands to 0.56 cases 

per 100 inhabitants for Norway. 
In all countries the use of infliximab is limited to hospitals because of the intravenous administration 

route. The decision to start treatment with etanercept and adalimumab is made by the treating 
rheumatologists but may be continued in the outpatient setting, with the exception of Portugal, where until 
December 2007 the hospitals were the exclusive centres for TNFalpha inhibitor therapy. Outpatient 
distribution of etanercept and adalimumab in Norway and Ireland is solely done by pharmacists in 
community pharmacies. In The Netherlands, the outpatient distribution is done via two channels; 
pharmacies and specialised distributions centres. These distributions centres receive the orders through the 
Internet or via the hospitals whereas the products are delivered by mail or courier service. Patients should 
have active RA to receive their medication in this manner. 
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There are minimal varying views of what constitutes appropriate use between the national guidelines for 
the use of biological disease-modifying antirheumatic drugs (DMARDs) in the treatment of RA. The 
(current) general consensus among these guidelines is that TNFalpha inhibitors should be started after 3 
months following confirmed diagnosis of RA and failure of treatment with usually one DMARD, mostly 
methotrexate (MTX; see Table 3). 

Between 2003 and 2007, Norway had the highest GDP per capita and spent more money on health care on 
a per-capita basis than Ireland, The Netherlands and Portugal. 

Collected ex-factory price data for 2004 and 2007 (see Table 3) show a homogenous picture between the 
four countries. The only exception is adalimumab in Portugal, which is more expensive. The price of this 
specific TNFalpha inhibitor may have led to limited access. Reimbursement decision dates do not show a 
substantial difference between the four countries. Except for Norway, no changes related to reimbursement 
occurred during the study period. In Norway, as of June 1st, 2006, the use of TNFalpha inhibitors is 
financed via the Norwegian hospitals. The Norwegian Medicines Agency is not involved in reimbursement 
decisions. In this way both infliximab and adalimumab/etanercept are paid for from the same hospital 
budget, but expenses are also covered within the Diagnosis Related Groups (DRG) system, and the drugs 
have different DRG weights. The system with DRG weights is also different for home based and hospital 
based medications. Some differences existed in the reimbursement regulations between the countries 
(September 2009). With the exception of Ireland (co-payment depends on medical scheme), the outpatient 
use of TNFalpha inhibitors is fully reimbursed provided relevant reimbursement conditions are met. 
Restrictions are related to specific indications and trial of DMARD. In The Netherlands, TNFalpha 
inhibitors are fully reimbursed after failure of at least two DMARDs, of which one is MTX. This is in 
contradiction with the guidelines, where TNFalpha inhibitors may be initiated after failure of one DMARD. 
In all countries TNFalpha inhibitors were fully reimbursed for inpatient use. 

Over time and in all countries treatment of RA has evolved into more intensive strategies (interview data). 
Biologicals are being prescribed earlier, a shift in the use of DMARDs has occurred and more combination 
therapy is used on the basis of evidence of clinical efficacy. The increase in the use of TNFalpha inhibitors 
over time may also be explained by the fact that rheumatologists have become more demanding when it 
comes to treatment outcomes. Whereas in the past a maximum of 3–4 flares per year was seen as 
acceptable, nowadays 1 flare per year is considered as such, which can be realized by the use of TNFalpha 
inhibitors. This explains the increase in use of TNFalpha inhibitors over time but does not explain the 
differences seen in utilisation between the countries. 

Overall, the above mentioned findings do not show unequivocally that system characteristics such as 
launch dates, guidelines and reimbursement restrictions exert a strong determinative effect on the variation 
in the level of TNFalpha inhibitor utilisation. Fig. 2 shows the overall correlation between the utilisation of 
TNFalpha inhibitors and health expenditure per capita over time (R2 = 0.81). Virtually the same correlation 
was found when looking at gross domestic product. Although Norway has a relative low total 
pharmaceutical expenditure, a strong increase (three fold) was found for the utilisation of TNFalpha 
inhibitors over time, a pattern also seen for The Netherlands but not for Ireland and Portugal. Fig. 3 clearly 
shows that over time and with the advance of TNFalpha inhibitors as primary line of treatment, the 
correlation with available health budgets (total health expenditure per capita) becomes more pronounced, 
approaching 1.0. 

[FIGURE 2, FIGURE 3] 
 
As based on the interviews the following additional observations for the four countries were made:  
•  Portugal has only a limited number of hospitals with rheumatology clinics (in 2007, twelve 

hospitals). As a consequence access to RA therapy is more difficult for patients living in rural areas, far 
away from hospitals. In addition, the prescription of TNFalpha inhibitors is restricted to rheumatologists 
(and internists) in hospitals only (until 2007). 

•  Ireland has no limited access to rheumatologists in hospitals but regional differences in access to 
treatment in hospitals is seen as the budget spent on TNFalpha inhibitors is an individual hospital decision. 

http://www.nivel.eu/


 
Hoebert, J.M., Mantel-Teeuwisse, A.K., Dijk, L. van, Bijlsma, J.W.J., Leufkens, H.G.M. Do rheumatoid arthritis 

patients have equal access to treatment with new medicines? Tumour necrosis factor-alpha inhibitors use in 
four European countries. Health Policy: 2012, 104(1), 76-83 

 
 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

•  The Netherlands has unrestricted access to rheumatologists. The biggest barrier to TNFalpha 
treatment is the budget cap for hospitals. Access to outpatient treatment is limited through strict guidelines 
and reimbursement regulations. 

•  Norway has liberal access to TNFalpha inhibitor treatment. Strategies to control costs of biological 
agents and to limit prescribing include (i) a central tender system – leading to a cost-based 
recommendation, (ii) consultation of a colleague before initiating TNFalpha inhibitor treatment in an 
individual patient and (iii) recommendations for use issued by the Directorate of Health. 

Other potential causes of variation in TNFalpha utilisation grouped according to common themes raised 
during the interviews are shown in Table 4. 

[TABLE 4] 

3. DISCUSSION 
 
This study indicates that there is a large variation in the utilisation of TNFalpha inhibitors between 

Portugal, The Netherlands, Ireland and Norway. Having approximately the same degree of utilisation in 
2003, until 2007 rates tripled in Portugal, increased 6-fold in Ireland and over 10-fold in The Netherlands. 
The prospect of patients receiving TNFalpha inhibitor treatment therefore depends on the country where 
they are living. A major driver for the utilisation of TNFalpha inhibitors at the national level seems the 
country's total health expenditure and national income, as measured by GDP. Explaining this variance in 
the level of TNFalpha utilisation between the four studied countries should also include factors acting at the 
level of financing and regulation of the health system, and procedures around reimbursement policies: 
whether (TNFalpha inhibitor) treatment is being reimbursed. The decision to expand the prescription of 
TNFalpha inhibitors to rheumatologists in private clinics in Portugal, emphasizes the role of national 
priority setting (interview data). The interviewed rheumatologists also addressed the importance of health 
system factors. They stated that a number of other factors, such as access to rheumatologists and levels of 
recognition of guidelines should also be taken into account when trying to further explain the differences in 
access to treatment with TNFalpha inhibitors. In addition, this study shows that when TNFalpha utilisation 
in clinical practice becomes more established, the health expenditures per capita become stronger 
associated with the total amount used. 

This study shows how individual countries are struggling in achieving a balance between equal access to 
new expensive medicines, such as TNFalpha inhibitors and cost containment which shows the difficulties 
reconciling the concept of uniform registration and uniform management. The situation in Norway may 
serve as an example. Consultation of a colleague before initiating a TNFalpha inhibitor in Norway is seen 
as a valuable tool, as patients have become more demanding and start pushing the rheumatologist to 
prescribe TNFalpha inhibitors. The above underlines that prescribers of these (new and expensive) 
medicines should adhere to the guidelines, while regulators and policy makers at the same time should 
enforce the rules, meaning that non-adherence to guidelines should be discouraged. Options for enforcing 
such rules could include defining quality indicators for treating physicians or administrative requirements 
before reimbursement (e.g. physician should sign statement that reimbursement restrictions are met). 

Some limitations of our data should be noted. The DDD is only a technical expedient and not necessarily 
equal to the actual use in clinical practice. However, based on the information from the interviews there are 
no reasons to assume that there were substantial differences in prescribing dosages. In addition, the figure 
will over-represent TNFalpha inhibitors usage in RA, as these biologicals are not prescribed exclusively for 
RA; although this is the major indication for use so far according to our experts. All interviewed 
rheumatologists play an active role in their national societies of rheumatology and in the European League 
Against Rheumatism (EULAR). We therefore feel that they will be able to provide a fair representative 
view of rheumatologists in their respective countries. 

We only looked at the national level and did not take regional and inter-practice variation into 
consideration. The studies conducted in Australia and the UK show that access to and use of biological 
treatment may show large regional variability, for example, depending on policy and budget considerations 
of individual hospitals or insurance companies or the number of rheumatologist in a specific region [9] and 
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[10]. This was also confirmed for Portugal in our study. The high correlations found in this study are also 
due to the fact that we used highly aggregated data (causing ‘ecological fallacy’). 

Another limitation is that the data sources used in this study consisted of claims and sales data. Therefore, 
our results may have been influenced by differences between reimbursement and utilisation within 
countries or by differences by the location of data collection (public pharmacy, wholesalers or both). 
Nevertheless, double counting or extrapolation corrections are constant factors within a database and will 
not influence the trend over time of TNFalpha utilisation as shown. This also indicates that there is a need 
for a harmonised method of data collection on the utilisation of biologicals within Europe. Unfortunately, 
data were not available per age category in all countries. Therefore, adjustment for the slight differences in 
age structure of the four countries (Ireland having the youngest population, Portugal the oldest population) 
was not done [28]. Finally, the included countries constitute a selection of smaller and medium sized 
European member states. They differed with respect to their geographical position, GDP and health 
expenditure thereby providing insights into the extent of variation that exists within Europe (range of total 
health expenditure per capita (US$, purchasing power parity) of 20 European countries varied from 1035 
US$ for Poland to 4763 US$ for Norway (2007)). 

In conclusion this study shows that not all European patients do have equal access to important medicines 
in the treatment of RA. The utilisation of TNFalpha inhibitors is positively correlated with total health 
expenditure per capita within a country. However, although total health expenditure is seen as the major 
driver for the differences seen in the utilisation of TNFalpha inhibitors, other factors, acting at the level of 
financing and regulation of the health system, and issues around reimbursement policies, are also likely to 
play a role in explaining international variation. In case of evidence-based treatment of RA, the causes of 
variation should feature prominently on future public health agendas. 
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Fig. 1. Utilisation of TNFalpha inhibitors in DDDs/1000 inhabitants/day between 2003 and 2007. 
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