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Core tip: We carried out a questionnaire survey with 
gastroenterologists combined with desk research 
to analyze access to biologicals for Crohn’s disease 
in ten European countries. Regarding availability, 
reimbursement criteria were the least restrictive in 
Sweden and Germany, and the most restrictive in 
Hungary, Poland and Slovakia. Between countries, the 
annual cost of biological treatments differed 1.6-3.3-fold. 
Treatments were the most affordable in Sweden 
and the least affordable in Hungary and Romania. 
The number of patients on biologicals per 100000 
population was strongly correlated with gross domestic 
product, although substantial differences were found 
in the uptake among countries with similar economic 
development.
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INTRODUCTION
Crohn’s disease (CD) is a chronic inflammatory disorder 
of the gastrointestinal tract that is characterized by 
diarrhea, abdominal pain, rectal bleeding, fever and 
fatigue. The prevalence of CD in Europe varies from 
1.5 to 213 cases per 100000 persons[1,2]. Due to the 
early onset and chronic character of the disease, 
patients have to deal with a considerable impairment 
in health-related quality of life[3,4] and lower work 
capacity throughout their lifetime, leading to substantial 
economic burden both on patients and society[5]. 

Biological drugs have revolutionized the treatment 
of inflammatory bowel diseases, like CD. Infliximab 
was the first biological drug that received its marketing 
authorization in Europe by the European Medicines 
Agency (EMA) in 2001 for adult patients with mo
derately to severely active CD[6]. This was followed 
by adalimumab, registered in 2003, vedolizumab, 
registered in 2014 and ustekinumab registered in 2016. 
Recently, biosimilars of infliximab (2013, 2016) and 
of adalimumab (2017) have been registered as well. 
These drugs are monoclonal antibodies with different 
mechanisms of action (infliximab and adalimumab are 
anti-tumor necrosis agents, vedolizumab is an anti-
integrin drug and ustekinumab is an interleukin-12 
and -23 inhibitor) but with similar safety profile and 
comparable efficacy[7-9]. Clinical evidence confirmed 
the efficacy, safety and effectiveness of these drugs 
for the treatment of CD, as they substantially improve 
the ability to achieve disease remission, slow disease 
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Abstract
AIM
To analyze access (availability, affordability and 
acceptability) to biologicals for Crohn’s disease (cd) in 
ten European countries and to explore the associations 
between these dimensions, the uptake of biologicals 
and economic development.

METHODS
A questionnaire-based survey combined with desk 
research was carried out in May 2016. Gastro
enterologists from the Czech Republic, France, 
Germany, Hungary, Latvia, Poland, Romania, Slovakia, 
Spain and Sweden were invited to participate 
and provide data on the availability of biologicals/
biosimilars, reimbursement criteria, clinical practice 
and prices, and use of biologicals. An availability 
score was developed to evaluate the restrictiveness 
of eligibility and administrative criteria applied in the 
countries. Affordability was defined as the annual cost 
of treatment as a share of gross domestic product 
(GDP) per capita. Correlations with the uptake of 
biologicals, dimensions of access and GDP per capita 
were calculated.

RESULTS
At the time of the survey, infliximab and adalimumab 
were reimbursed in all ten countries, and vedolizumab 
was reimbursed in five countries (France, Germany, 
Latvia, Slovakia, Sweden). Reimbursement criteria 
were the least strict in Sweden and Germany, and the 
strictest in Hungary, Poland and Slovakia. Between 
countries, the annual cost of different biological 
treatments differed 1.6-3.3-fold. Treatments were the 
most affordable in Sweden (13%-37% of the GDP 
per capita) and the least affordable in the Central and 
Eastern European countries, especially in Hungary 
(87%-124%) and Romania (141%-277%). Biosimilars 
made treatments more affordable by driving down 
the annual costs. The number of patients with cd 
on biologicals per 100000 population was strongly 
correlated with GDP per capita (0.91), although 
substantial differences were found in the uptake 
among countries with similar economic development. 
Correlation between the number of patients with cd on 
biologicals per 100000 population and the availability 
and affordability was also strong (-0.75, -0.69 res
pectively). 

CONCLUSION
Substantial inequalities in access to biologicals were 
largely associated with GDP. To explain differences 
in access among countries with similar development 
needs further research on acceptance. 

Key words: Crohn’s disease; Biological therapy; Access; 
Inequality; Europe
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progression, decrease the need of surgery and increase 
work participation and quality of life[6]. However, 
biologicals are more costly than standard treatments, 
annual cost of drug therapy is usually above €10000 
per patient. Mainly due to the increase in the use of 
biological drugs, recent studies indicated that direct 
healthcare costs have shifted from hospitalization and 
surgery towards drug therapy[10-12]. 

Access to biologicals varies significantly between 
countries. This is largely driven by differences in bud
getary constraints[3,13]. Due to the high price and budget 
impact of biologicals, most countries have regulated 
the access to reimbursed treatment. Differences in 
regulations lead to inequalities in access to biologicals 
even among European countries with a very similar 
economic situation[3,14]. Rencz et al[3] found an up to 
96-fold difference in the uptake of biologicals for CD 
among nine selected countries. The reasons for this 
heterogeneity in access to biologicals among the Central 
and Eastern European countries (CEE countries) has not 
been clarified. However, according to the authors, it is 
not explained by differences in prevalence and incidence 
of inflammatory bowel diseases, prices of biologicals, 
total expenditure on health, geographical access, and 
cost-effectiveness. 

The appearance of biosimilar drugs as potentially 
cost-effective alternatives is expected to lead to 
improvements in access to biological therapy. The first 
biosimilar infliximab drugs (brand names Remsima 
and Inflectra) were approved in 2013 by the EMA for 
the same indications as the original biological drug[10]. 
A couple prospective and a number of retrospective 
cohorts with biosimilar infliximab in inflammatory 
bowel diseases have confirmed that its efficacy and 
safety are comparable to those of the original biological 
product[3,10,14]. Biosimilars are substantially (20%-70%) 
cheaper than the originator. Budget impact analyses 
suggest that significant savings can be achieved with 
biosimilar infliximab in CD[14,15]. In Belgium, Germany, 
Italy, the Netherlands and the United Kingdom, the 
annual projected cost savings are estimated to be 
€11.95 million (10% price reduction) to €35.85 million 
(30% price reduction) in the case of CD patients[15]. 
Total cost savings achievable over three years in 
Bulgaria, the Czech Republic, Hungary, Poland, 
Romania and Slovakia are expected to be €8.0 million 
(switching not allowed) and €16.9 million (switching 
allowed in 80% of the patients)[16]. These savings 
can be used either to improve access to biological 
treatments (e.g., increase the number of patients with 
access to biologicals), or can be allocated to other 
areas of care[17]. 

This study explores three different dimensions of 
access to biologicals (originators and biosimilars) for 
cd, namely availability, affordability and acceptability in 
ten selected European countries (the Czech Republic, 
France, Germany, Hungary, Latvia, Poland, Romania, 
Slovakia, Spain and Sweden). 

These countries differ not only regarding their 
economic development but also regarding the or
ganization and financing of their health care system, 
which might also influence the access to biological 
treatments[3,14,18]. While Spain and Sweden have a tax-
based health care system, France and Germany follow 
the Bismarkian model with social health insurance. 
In the CEE countries (except for the Czech Republic) 
the share of public financing is usually lower than in 
the Western-European countries. The source of public 
resources is mainly tax revenue in Sweden and Spain, 
while it is social health insurance contribution in the 
rest of the countries (see further in details[19]). 

Thus, in our study, we also aim to explore whether 
differences in availability and affordability of biologicals 
are associated with the uptake of biologicals (in terms 
of number of patients on biologicals per 100000 po
pulation) and the economic situation of the country or 
the financing of the health care system. 

MATERIALS AND METHODS
Study design
A questionnaire was developed to collect information 
on access to biologicals and was sent in May 2016 
to one expert (gastroenterologist) in each of the ten 
European countries included in the study, i.e., the 
Czech Republic, France, Germany, Hungary, Latvia, 
Poland, Romania, Slovakia, Spain and Sweden. The 
questionnaire was developed based on questionnaires 
used in prior studies in rheumatoid arthritis of Putrik 
et al[18,20]. The country experts who were invited to 
fill in the questionnaire, were selected based on the 
principle of non-probability convenience sampling, 
which resulted in a sample drawn through the pro
fessional network of the researchers. 

The questionnaire was sent to the 10 experts who 
accepted to take part in the survey (contributors of 
the paper). The returned questionnaires were checked 
and in case of missing or incomplete answers, the 
collaborating experts were contacted to clarify the 
information. Finally, a preliminary report including 
the results was sent to all collaborating experts for a 
review and data check.

The questionnaire-based survey was combined 
with desk research, where relevant indicators, such as 
countries’ gross domestic product (GDP), population 
size and health care financing indicators were 
identified. The number of CD patients on biologicals 
was extracted from resources provided by the colla
borating experts or was calculated from the total 
number of CD patients and the estimated share of CD 
patients on biologicals. Furthermore, drug prices and 
other data derived from the questionnaires, were also 
checked during the desk research. 

questionnaire
The questionnaire included questions on (1) the 
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in our study. The annual costs were calculated based 
on the prices provided by collaborating experts, which 
were verified in the desk-research. The sources of the 
acquisition cost of drugs were mainly state institutes for 
drug control, European drug databases, pharmaceutical 
companies and national health insurance funds. 
If prices found during the desk research were not 
matching with the answers given by the experts, 
clarification was asked from the respondents to identify 
the most accurate data. Information on drug dose 
and frequency of its administration for induction and 
maintenance therapy was taken from on EMA product 
information (http://www.ema.europa.eu/docs/en_GB/
document_library/EPAR_-_Product_Information/
human/002782/WC500168528.pdf).

Acceptability: The questionnaire contained a 
question on barriers to access to biologicals. The 
collaborating experts were asked to indicate which 
of the following items they considered as a barrier to 
access to biologicals: limited availability of the drugs 
due to financial reasons; too strict reimbursement 
criteria; strict monitoring requirements; physicians’ 
preferences; patients’ co-payments; patients’ pre
ferences; limited access of patients to inflammatory 
bowel diseases centers (IBD centers); limited access 
of patients to health care in general. Experts were 
also asked to give an estimation on out of every 10 of 
their infliximab patients how many were treated with 
biosimilars.

We calculated Pearson’s correlations between the 
affordability (defined as the annual cost of treatment as 
a percentage of GDP), the availability score (explained 
above), the number of CD patients on biologicals per 
100000 population the GDP per capita, and the share 
of public expenditure in the total health expenditure 
and the share of governmental expenditure in the total 
public health expenditure. Significance level of 5% was 
used.

RESULTS
Availability
Registration, reimbursement: At the time of the 
survey (May 2016), five biologicals were approved by 
the European Medicine Agency (Remicade: 01/2001, 
Humira: 09/2003, Remsima, Inflectra: 09/2013, 
Entyvio: 05/2014.). Infliximab and adalimumab were 
reimbursed in all the ten countries. In Latvia and 
Hungary, only biosimilar infliximab was reimbursed for 
new patients. Entyvio was only reimbursed in France, 
Germany, Slovakia, Spain and Sweden. Furthermore, 
according to the experts, in Slovakia and Spain, Entyvio 
could not be used as a first line biological therapy, only 
as a second line after a failure of the first biological. 

Eligibility criteria for biological treatment and 
administrative requirements: Eligibility criteria for 

availability, reimbursement status and prices of 
originator and biosimilar biologicals registered for CD at 
the time of the survey (Remicade, Remsima, Inflectra, 
Humira and Entyvio)[Stelara (ustekinumab) and Flexabi 
(biosimilar infliximab) were not in use at the time of the 
survey]; (2) the clinical and reimbursement guidelines 
and eligibility criteria for biological treatment of adults 
with luminal CD; (3) the number of adult CD patients 
in the given country and the use of biologicals; and 
(4) additional dimensions of access to biologicals. The 
collaborating experts were also asked to indicate the 
reference for the data they provided (i.e., for drug 
prices, prevalence data and use of biologicals).

Analysis
The three dimensions of access - affordability, availability, 
acceptability were analyzed separately. 

Availability: We identified the number of biologicals 
for CD registered and reimbursed in the ten countries 
based on data from the questionnaire and desk 
research. Based on these data, we also developed 
an availability score to assess the restrictiveness of 
clinical eligibility and administrative requirements to 
biologicals, based on the following items: (1) whether 
there is a required level of disease activity [such as 
Crohn’s Disease Activity Index (CDAI)] or disease 
severity for initiation of biological treatment: not 
specified (0 point), CDAI > 220 (1 point), CDAI > 
300 (2 points); (2) required failure of /intolerance to 
non-biological treatment before a patient is eligible 
for a biological: not required (0 point), steroids 
(1 point), immunosuppressive (1 point), steroids 
OR immunosuppressive (1 point), steroids AND 
immunosuppressive (2 points); (3) whether there 
are other administrative procedures required after 
the indication of the need of a biological is given: no 
other procedures (0 point), other requirements (e.g., 
approval or authorization by the health insurance 
fund) (1 point); (4) whether only approved centers 
can administer biological treatment: no restriction to 
approved centers (0 point), restriction to approved 
centers (1 point); and (5) whether only specific 
specialists can indicate and prescribe biologicals for 
the treatment of CD in adults: gastroenterologist, 
immunologist and GP/other (0 point), gastroenterologist 
and immunologist only (1 point), gastroenterologist 
only (2 points). 

For each country, the subscores were summed up 
to obtain the country availability score within the range 
0-8. Higher score indicates more restrictive clinical 
eligibility criteria and administrative requirements. 

Affordability: Based on data from the questionnaire 
and desk research, the annual drug cost per person 
(2016) was calculated for each drug available in a given 
country and was also presented as a percentage of the 
country GDP per capita, which was the affordability ratio 
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biological treatment were based on national clinical 
guidelines in France, Germany, Poland, Spain and 
Sweden (Table 1). In Latvia and Slovakia, the eligibility 
criteria were based on reimbursement guidelines since 
there are no national clinical guidelines available. 
In Hungary, Romania and the Czech Republic, both 
clinical and reimbursement guideline existed. While in 
the Czech Republic both clinical and reimbursement 
guidelines were followed, in Hungary and Romania 
clinical practice followed the reimbursement guideline 
when differences of clinical and reimbursement guide
lines occur. The references for the guidelines for each 
country are shown in Table 1.

An overview of the clinical criteria for eligibility 
for the initiation of biological treatment and further 
administration requirements are presented in Table 2. 
According to the respondents, none of the countries 
had requirements on disease duration to initiate a 
biological treatment. In six countries CDAI scale was 
required to be used for the assessment the disease 
severity. In the Czech Republic, Romania and Slovakia, 
a CDAI score ≥ 220 was required to start biological 

treatment, while in France, Hungary and Poland, only 
patients with CDAI score > 300 were entitled for 
treatment. (There are some exemptions, for example 
the contributing experts from Poland and Slovakia also 
mentioned that patients with severe fistulising CD did 
not have to fulfill the CDAI score requirement.) In the 
Czech Republic, France, Germany, Romania, Spain 
and Sweden a failure of one non-biological treatment 
(steroid OR immunosuppressant) was required to 
start biological treatment, while in Hungary, Latvia, 
Poland and Slovakia patients had to fail both steroids 
and immunosuppressant treatment. In most of the 
countries there were no specific criteria to satisfy for 
maintaining biological therapy, but maintenance was 
based on the clinicians’ judgement. Only in Hungary 
and in Sweden, it was recommended to evaluate 
maintenance on the CDAI scale.

In six countries (the Czech Republic, Hungary, 
Poland, Romania, Slovakia and Spain), only approved 
centers could use biologicals. In Latvia, the treatment 
could only be started in a center where three different 
gastroenterologists gave approval. In most countries, 

Table 1  Clinical and reimbursement guidelines

Country Guideline Source, organization, last update, web-link

The Czech Republic Clinical Bortlík et al[25] 2016 by IBD Working Group of the Czech Society of Gastroenterology
Reimbursement Reimbursement criteria of the SUKL1; Edited by: SUKL, www.sukl.cz

France Clinical ECCO guidelines, Crohn's Disease Guidelines (2010), Check list ANTI TNF, Check list VEDOLIZUMAB by 
GETAID2 https://www.getaid.org/recommandations.html

Reimbursement No
Germany Clinical German Guidelines on Crohn’s disease; DGVS German Society of Gastroenterology (2014)

Reimbursement No
Hungary Clinical Miheller et al[26] 2009

Reimbursement The diagnostic and treatment of Crohn’s disease] by NHIFA3 (2013) http://www.oep.hu/data/cms989735/
0626_a_felnottkori_crohn_betegseg_diagnosztikajanak_es_kezelesenek_finanszirozasi_protokollja.pdf

Latvia Clinical No national guideline, but following the ECCO guideline
Reimbursement National Health Service of Latvia. No specific document, but part of the general regulations on medication 

reimbursement.(2016)
Poland Clinical [The treatment of Crohn’s Disease (ICD-10 K 50)], National Health Fund, (2014) http://onkologia-online.

pl/upload/obwieszczenie/2015.10.28/b/b.32.pdf
Reimbursement No

Romania Clinical National Insurance Fund Protocol (2013) http://www.cnas.ro/default/index/index/lang/EN
Reimbursement National Insurance Fund protocol (2013) http://www.cnas.ro/default/index/index/lang/EN

Slovakia Clinical No national guideline, but following the ECCO guideline
Reimbursement Protocol for starting and continuing the biological treatment. Date first approvals: infliximab 2005, 

adalimumab 2008, vedolizumab 2016; The Slovakian Gastroenterology Association and The Union of Health 
Insurance Companies.

Spain Clinical Guidelines for biologics by GETECCU4 (2013) http://geteccu.org/formacion/guias-y-documentos-de-
consenso; Cabriada et al[27] 2013

Reimbursement No
Sweden Clinical (1) National Guidelines for the treatment of Crohn’s disease; The Swedish Society of Gastroenterology (2017) 

http://www.svenskgastroenterologi.se/sites/default/files/pagefiles/Riktlinjer_Lakemedelsbehandling_vi
d_Crohns_2012.pdf

(2) The use of IFX biosimilar in patients with IBD; Swedish Society of Gastroenterology (2017) http://www.
svenskgastroenterologi.se/sites/default/files/pagefiles/SGF_riktlinjer_Biosimilarer_150903.pdf
(3) The Medical Product Agency: Drug treatment of IBD, novel recommendations by the Medical 

Product Agency, Sweden (2012) https://lakemedelsverket.se/upload/halso-och-sjukvard/behandling
srekommendationer/L%C3%A4kemedelsbehandling%20vid%20inflammatorisk%20tarmsjukdom%20-

%20ny%20rekommendation_bokm%C3%A4rken.pdf
Reimbursement No

1State Institute for Drug Control; 2Groupe d'Étude Thérapeutique des Affections Inflammatoires du Tube Digestif; 3National Health Insurance Fund 
Administration; 4Grupo Español de Trabajo en Enfermedad de Crohn y Colitis Ulcerosa.
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treatment could be started immediately after indication. 
However, in Slovakia and Romania, the treatment 
could only start after the authorization process was 
completed, including a written application to the health 
insurance company, and/or the purchase and delivery 
of the medication by the company. In six countries, only 
gastroenterologists had the permission to indicate and 
prescribe biologicals to patients with CD. In Germany 
and France, immunologists could also indicate and 
prescribe biologicals. In Germany and Sweden, other 
specialties such as internists, surgeons or GPs were 
similarly entitled to prescribe and indicate biologicals. 

Overall, Sweden and Germany had the lowest 
availability scores among the ten countries (1 out of 
8), while Hungary, Poland and Slovakia had the highest 
scores (7 out of 8), indicating the most restrictive 
eligibility criteria and administration requirements (Table 
2).

Regarding the availability of the biosimilars, Inflectra 
and/or Remsima were reimbursed in all of the ten 
countries at the time of the analysis. Three countries (the 
Czech Republic, Hungary, Spain) had specific criteria 
on switching to biosimilars. In Hungary, new infliximab 
patients had to be treated with a biosimilar, and in 
Poland, patients receiving the original biological drug 
were obliged to switch to the biosimilars of infliximab as 
maintenance therapy once the biological infliximab was 
used. In Spain switching was mandatory only in some 
hospitals/regions. 

Affordability
The annual cost of treatment per patient ranged 
from €10638 (Poland) to €29081 Euro (Germany) for 
Remicade; from €9157 (Sweden) to €23915 (Germany) 

for Remsima; from €6841 (Sweden) to €22213 
(Germany) for Inflectra; from €10625 (France) to €24402 
(Germany) for Humira; and from €19243 (Sweden) to 
€30218 (Spain) for Entyvio. Between countries, the 
annual therapeutic cost of Remicade showed a 2.7-fold 
variation, while the difference for the biosimilar Inflectra 
and Remsima showed a 2.6 and 3.3-fold variation 
respectively. For Humira and Entyvio, these were 2.3 
and 1.6 respectively. According to data provided by 
the respondents, the appearance of the two biosimilars 
led to a price reduction for Remicade in some countries, 
which resulted in the same annual cost of originator and 
biosimilar infliximab products in five countries (the Czech 
Republic, France, Latvia, Poland and Slovakia) (Table 3).

Large differences can be seen in the cost of 
treatment as a percentage of GDP per capita across 
countries (Table 3). Based on these indicators, treat
ments are most affordable is Sweden (13%-37% of 
the GDP) and least affordable in the CEE countries, 
especially in Hungary (87%-124%) and Romania 
(141%-277%). Biosimilars made infliximab treatment 
more affordable, as the cost of the cheapest biosimilar 
treatment was lower than the GDP per capita (except 
for Romania).

In half of the countries, all five biologicals were 
covered at 100% by the health insurance system. 
Although in two countries, patient co-payments existed. 
In Germany a 10% copayment was required, in Latvia 
this was 25%.

Acceptability 
Different barriers were selected from a list by the 
respondents with regard to the access to biologicals, 
such as “limited availability of the drugs due to 

Table 2  Clinical and administrative requirements of biological treatment (2016)

Cz Fr D Hu Lv Pl Ro Sk Es Se

Required level of disease activity (such as CDAI) or disease severity required for initiation of biological treatment
   Not specified (0 point) x x x x x
   CDAI > 220 (1 point) x x
   CDAI > 300 (2 points) x x x
Required failure of /intolerance to non-biological treatment before a patient is eligible for a biological
   Steroids (1 point) x
   Immunosuppressive (1 point) x
   Steroids OR immunosuppressive (1 point) x x x x
   Steroids AND Immunosuppressive (2 points) x x x x
Other procedures required after the indication of a biological treatment
   No other procedures (0 point) x x x x x x x x
   Other requirements (e.g., approval or authorization by 
   the health insurance fund) (1 point)

x x

Approved centers necessary for a biological treatment
   No restriction to approved centers (0 point) x x x
   Restriction to approved centers (1 point) x x x x x x x
Specialists who may indicate and prescribe biologicals for the treatment of CD in adults
   Gastroenterologist, immunologist and GP/other 
   (0 point)

x x

   Gastroenterologist and immunologist (1 point) x
   Only gastroenterologist (2 points) x x x x x x x
   Total availability score (min 0 to max 8) 4 4 1 7 5 7 6 7 4 1

Cz: The Czech Republic; Fr: France; D: Germany; Hu: Hungary; Lv: Latvia; Pl: Poland; Ro: Romania; Sk: Slovakia; Es: Spain; Se:  Sweden.
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financial reasons” (the Czech Republic, Poland and 
Sweden) and “physicians’ preferences” (Germany, 
Poland and Sweden) being the ones most frequently 
mentioned. Other barriers selected were “too strict 
reimbursement criteria” (the Czech Republic and 
Poland), “limited access to IBD centers” (Germany 
and Poland), “limited access to healthcare in general” 
(Poland and Romania), “patients’ co-payments” 
(Latvia) and “patients’ preferences” (Germany). 
Other barriers mentioned were time consuming and 
lengthy authorization process (Slovakia), non-referral 
of patients to specialist (Germany). According to the 
experts, after the introduction of biosimilars the access 
to biologicals became easier/much easier (the Czech 
Republic, Poland, Slovakia and Sweden) or stayed 
the same (Germany, Latvia and Romania). No clear 
opinion was reported for the other three countries.

use of biologicals and its associations with 
the affordability availability and the economic 
development: The estimated number of CD patients, 
and the number of CD patients on biologicals (with 
references to the data sources) are presented in Table 
4. The estimated number of CD patients treated with 
biologicals per 1000 patients showed a large variance 
between countries, ranging from 1.8 in Latvia to 312.6 
in France. The number of patients on biologicals per 
100000 in the population was the highest in Sweden 
(53.5), and the lowest in Latvia (0.2). 

Experts gave an estimation on how many out of 
every 10 of their infliximab patients were treated with 
biosimilars. There were large differences between 
countries. At the time of the survey, in Romania, less 
than 1 out of 10 infliximab patients was treated with 
biosimilar, while in Latvia all infliximab patients were 
treated with biosimilars. The remaining countries had 
a treatment rate between 2/10 and 4/10, except for 

Poland with a treatment rate of 7/10. 
In Table 5, we present the correlation matrix of the 

variables of interest. Correlation between the number 
of CD patients on biologicals per 100000 population 
and the availability score and affordability was strong 
(-0.75, -0.69 respectively). GDP per capita was 
strongly associated with both prevalence of biologicals 
in CD population (0.91), availability score (-0.88) and 
affordability measure (-0.75). According to the results, 
we found no significant correlations between health 
care financing indicators and access. Thus, we can 
conclude that it is rather the wealth of the country 
than the organization or financing of the health care 
system, which influences access. The association 
between prevalence, GDP and the measures of access 
are also presented as graphs (Figure 1).

DISCUSSION
In this study, we have analyzed three dimensions of 
access to biological therapy for CD, namely availability, 
affordability and acceptability in ten European countries. 
We have also explored the associations between 
these dimensions and the uptake of biologicals (in 
terms of number of patients on biologicals per 100000 
population) as well as the economic development of the 
countries.

Regarding availability, there is a wide European 
consensus on clinical guidelines based on the best 
available evidence. For instance, the European 
Crohn’s and Colitis Organization regularly publishes 
their recommendations on the management of CD. 
However, besides the uniformity in drug registration 
and international professional guidelines, we found 
that treatment practices and access to biological 
treatment are still highly diverse in Europe. We 
found the least restrictive eligibility criteria and 

Table 3  Affordability of biologicals - annual costs and annual costs (2016) as a percentage of gross domestic product per capita 
(2014)

Cz Fr D Hu Lv Pl Ro Sk Es Se

Annual total drug cost per patient (€)
   Remicade 11925 13439 29081 15204 11202 10638 15469 12020 16591 16169
   Remsima 11925 13439 23915 13694 11202 10638 12375 12020 12443   9157
   Inflectra 11925 13439 22213 10674 11201 10638 12375 12020 12443   6841
   Humira 11131 10625 24402 12326 14050 14800 24360 13697 12209 15286
   Entyvio - - 24651 - - - 22275 20207 30218 19243
Annual cost, % of GDP (Affordability ratio)
   Remicade 69% 36% 69% 124%   80%   84% 176%   74%   73% 31%
   Remsima 69% 36% 57% 111%   80%   84% 141%   74%   55% 18%
   Inflectra 69% 36% 53%   87%   80%   84% 141%   74%   55% 13%
   Humira 65% 28% 58% 100% 101% 117% 277%   84%   54% 30%
   Entyvio - - 59% - - - 253% 124% 133% 37%
   Average, without 
   Entyvio

68% 34% 59% 106%   85%   92% 184%   77%   59% 23%

   Average, all drugs 68% 34% 59% 106%   85%   92% 198%   86%   74% 26%

Annual total drug cost was calculated based on available list prices, and the EMA product information on the recommended drug dose and frequency. For 
infliximab we calculated with an average body weight of 75 kg. All costs were converted to Euros using the official exchange rate as of May 2016: 1 EUR= 
27.025 CZK = 312.44 HUF = 4.3861 PLN = 9.2605 SEK. Cz: The Czech Republic; Fr: France; D: Germany; Hu: Hungary; Lv: Latvia; Pl: Poland; Ro: Romania; 
Sk: Slovakia; Es: Spain; Se: Sweden; GDP: Gross domestic product.
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administration requirements in Sweden and Germany, 
and the most restrictive criteria in the CEE countries, 
namely in Hungary, Poland and Slovakia. In most 
of the CEE countries examined, there are separate 
reimbursement guidelines followed in the clinical 
practice. According to these, the eligibility criterion 

of treatment is usually ≥ 300 CDAI score, which is 
higher than the recommendations of national and 
international clinical guidelines (≥ 220 CDAI score). 
Furthermore, in these CEE countries, biological therapy 
is recommended only if patients fail both corticosteroid 
and immunosuppressive therapy. Regarding other 

Table 4  Number of Crohn’s disease patients and the use of biologicals

Country Estimated number of CD patients/source Number of patients on biologicals1/source Patients on biologicals 
per 100000 population 

(calculated)

Patients on biologicals 
per 1000 patients 

(calculated)

Cz     8768 Rencz et al[3], 2015 
(based on estimation)

    990 Rencz et al[3], 2015   9.4 112.9

Fr   72522 Kirchgesner et al[28], 2017 
(administrative database)

22671 Estimation based on Kirchgesner 
et al[28], 2017

34.0 312.6

D 180000 Estimate by the collaborating 
expert based on CD incidence and 
prevalence in two regional cohort 

studies from the 90ties.

27000 Estimation (based on the 
estimated % of patients on 

biologicals and the total number 
of CD patients)

32.9 150.0

Hu     9775 Rencz et al[3], 2015 
(based on epidemiology study)

  1870 Rencz et al[3], 2015 19.0 191.3

Lv     1695 Rencz et al[3], 2015 
(based on estimation)

        3 Rencz et al[3], 2015   0.2     1.8

Pl   32049 Rencz et al[3], 2015 (based on 
estimation)

    888 Rencz et al[3], 2015   2.3   27.7

Ro   11000 Estimate for 2016 by the 
collaborating expert based on 

National database including 13 IBD 
centers

    253 Rencz et al[3], 2015   1.3   23.0

Sk     3687 Rencz et al[3], 2015 
(epidemiology study)

    690 Rencz et al[3], 2015 12.7 187.1

Es   60000 Arin Letamendia et al[29], 2008 
(prospective, population-based 

study)

15000 Estimation (based on the 
estimated % of patients on 

biologicals from the ENEIDA 
database2 and the total number of 

CD patients)

32.3 250.0

Se   34318 SWIBREG3 combined with the 
Swedish National Patient Register

  5270 SWIBREG3 combined with The 
Prescribed Drug Register

53.5 153.6

1The sources of the number of patients on biologicals in Rencz et al[3], 2015 are National gastroenterology societies, ministries of health, IMS data, personal 
communication; 2ENEIDA is a large Spanish database (ENEIDA), promoted by the Spanish Working Group in Crohn’s and Colitis (GETECCU) (partial, not 
population based study); 3Swedish national quality registry for IBD. Cz: The Czech Republic; Fr: France; D: Germany; Hu: Hungary; Lv: Latvia; Pl: Poland; 
Ro: Romania; Sk: Slovakia; Es: Spain; Se: Sweden; GDP: Gross domestic product; CD: Crohn’s disease.

Table 5  Correlation matrix

No. of patients 
on biologicals per 

100000 population

Availability 
score

Affordability 
ratio

GDP per 
capita

% of public health 
expenditure in the total 

health expenditure

% of general government 
expenditure in public 
health expenditure

No. of patients on biologicals 
per 100000 population

 1.0000 - - - - -

-0.7497  1.0000 - - - -
Availability score (P = 0.0125) - - - - -
Affordability ratio -0.6920  0.5989  1.0000 - - -

(P = 0.0266) (P = 0.0673) - -
GDP per capita  0.9077 -0.8810 -0.7464 1.0000 - -

(P = 0.0003) (P = 0.0008) (P = 0.0132) - - -
% of public health expenditure 
in the total health expenditure

 0.3879 -0.5338 -0.1553 0.4907 1.0000 -
(P = 0.2680) (P = 0.1120) (P = 0.6683) (P = 0.149) - -

% of general government 
expenditure in public health 
expenditure

 0.6661 -0.4384 -0.3741 0.4233 0.1547 1.0000
(P = 0.0713) (P = 0.2772) (P = 0.3612) (P = 0.296) (P = 0.7146) -

Sources: Population, GDP per capita (2014): The World Bank, % of public health expenditure in the total health expenditure (2015): The World Bank, 
European health for all database; % of general government expenditure in the total public health expenditure (2013) OECD. GDP: Gross domestic product.
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requirements, in most of the countries, biologicals may 
only be indicated and prescribed by gastroenterologist 
and only approved centers may treat patients with 
biologicals.

We found large (1.6-3.3 times) differences regarding 
the annual cost of biological treatments across the 
countries. Treatments are most affordable in Sweden 
and Germany, and least affordable in the CEE countries, 
considering a higher economic burden of the biologicals 
in these countries. The annual cost of adalimumab 
treatment exceeds the GDP per capita in four CEE 
countries (Hungary, Latvia, Poland and Romania). 
The cheapest available infliximab treatment exceeds 
the GDP per capita only in Romania. Thus, biosimilars 
improve the affordability of biologicals. In countries 
where vedolizumab was available at the time of the 
survey, the yearly cost of treatment was lower than the 
GDP per capita only in Sweden and Germany.

The number of patients treated with biologicals 
per 100000 population varied greatly between the 
countries (0.2-53.5). The prevalence is the highest in 
Sweden, followed by Germany, France and Spain and 
the lowest in Poland, Romania and Latvia. We found 
that the uptake is strongly correlated with the GDP per 
capita of the country. However, we can also see large 
differences between countries with similar economic 
situation as it was also found by previous papers[3,14]. 
In the Czech Republic, Hungary and Slovakia, the CD 
prevalence (9.4-19) is much higher than in Poland 
and Latvia (2.3 and < 1 respectively). Reimbursement 

criteria do not necessarily explain the differences in the 
uptake of biologicals either, as availability scores are the 
same in Hungary, Poland and Slovakia. Furthermore, 
in Poland the treatments are slightly more affordable 
than in Hungary. In Poland, limited access to IBD 
centers and to healthcare in general were indicated 
by the collaborating expert as barriers to access in 
addition to strict reimbursement criteria. Furthermore, 
Poland is the only country where maximum duration 
of maintenance treatment is limited to 12 mo. In 
Latvia, substantial patient co-payments (25%) can also 
contribute to the low uptake of biologicals. 

In a previous study on access to biologicals in 
CD, Rencz et al[3] found that access to biologicals in 
inflammatory bowel diseases varied greatly (up to 
96-fold differences were found) even in some selected 
CEE countries. We found even higher inequalities in 
access among Western European and CEE countries. 
In rheumatology, many more patients are treated 
with biologicals than in inflammatory bowel diseases, 
at least in the CEE countries[21]. Similarly to our 
findings for CD, Putrik et al[18,20], Orlewska et al[22], 
and Hoebert et al[23] also found that macro-economic 
indicators (such as GDP or total health expenditure) 
largely explained the differences in access to biological 
treatment in rheumatoid arthritis. However, Gulácsi 
et al[14] highlighted that GDP cannot always explain the 
intercountry differences, which we also showed in our 
analysis.

We found that the number of patients treated with 
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Figure 1  Associations between availability, affordability, gross domestic product per capita and the uptake of biosimilars. Cz: The Czech Republic; Fr: 
France; D: Germany; Hu: Hungary; Lv: Latvia; Pl: Poland; Ro: Romania; Sk: Slovakia; Es: Spain; Se: Sweden; Prevalence: Patients on biologicals per 100000 
population. GDP: Gross domestic product.
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biologicals per 100000 population also correlates with 
availability and affordability, but the correlations among 
these items are lower than with the GDP per capita. As 
mentioned before, even though Hungary, Poland and 
Slovakia have the same availability scores, the uptake 
of biologicals is much lower in Poland as pointed out 
by Gulácsi (2016) as well[14]. The same stands for 
Spain and Latvia. Nevertheless, we observed that 
the availability and affordability dimensions are also 
correlated. Thus, in countries where biological therapy 
is less affordable, reimbursement conditions (eligibility 
criteria and administrative requirements) are more 
restrictive. 

Acceptability of biologicals, including attitudes of 
physicians and patients, appears to be an important 
determinant of the uptake of biologicals and most likely 
to explain differences among countries with similar 
economic development, availability and affordability. 
Thus, this factor needs further research. 

We found that biosimilars improved the affordability 
of biologicals, and drove down the cost of infliximab 
treatment under the GDP per capita in most of the 
countries. The decrease in cost leads to budget saving 
in most of the countries, which could be reinvested to 
treat more patients and improve access to therapy. 
The use of biosimilars was the most frequent in Poland 
(7/10) due to a mandatory switch of all infliximab 
patients to biosimilar. Furthermore, recently in 2017, 
as an incentive, the maximum infliximab treatment 
was prolonged to 24 mo while adalimumab is still 
limited to 12 mo. In Latvia all infliximab patients 
received biosimilar. In Hungary, new infliximab 
patients had to be treated with biosimilar, and also 
in Spain switching was mandatory depending on 
the center. For biosimilars, the acceptability of these 
drugs by health care actors is even more crucial 
to realized budget savings. According to previous 
studies, a negative attitude was primarily due to the 
lack of efficacy and safety data in inflammatory bowel 
diseases[17]. In a study carried out in 2014 among 51 
Hungarian gastroenterologists, 20% had no concerns 
and 65% some concerns about biosimilars to treat 
CD[17]. Nevertheless, in a discrete choice experiment, 
physicians were more willing to use biosimilars when 
some benefits regarding the access to treatment was 
offered for patients in return[17,24].

Finally, we also acknowledge some limitations 
of this study. Only 10 countries participated in the 
study, although the sample is diverse, as countries 
with different economic development were selected, 
which enabled a comparison between Western-
European and CEE countries. Country-specific data 
were provided by a single gastroenterologist in each 
country. Nevertheless, these data were verified 
by the desk research. To calculate annual cost of 
treatments, publicly available official list prices were 
used as real prices are not known and can vary even 
within countries. There are uncertainties regarding 
the epidemiology data used for the analysis. For 

example, it is also difficult to provide reliable data 
on the total number of CD patients in the countries, 
as in most countries registers exist only for patients 
treated with biologicals. There are considerable 
differences in the prevalence of cd across the European 
countries. These differences can show real diversities 
across countries, but this can also be the result of 
different methodological approach or time of the 
epidemiological studies as well as of the different 
prevalence of undiagnosed CD patients. Thus, we 
used the number of patients on biologicals per 100000 
population in the correlation analysis to disregard the 
differences in prevalence across the 10 countries. 
Nevertheless, in some cases we also had to rely on 
estimations of experts regarding the total number of 
patients on biologicals, which results in uncertainties 
in the number of patients on biologicals per 100000 
population as well. Also, we carried out a macro level 
analysis, and did not consider the determinants of 
access at individual level, such as socio-demographic 
characteristics of patients. Finally, in this study, we did 
not aim to explore whether worse access to treatments 
impacts the patient’s health status.

We found substantial inequalities in the access 
to biologicals for CD among European countries. 
Access was strongly determined by the economic 
development of the country. However we revealed 
large differences even among countries with a similar 
economic development. These differences cannot be 
entirely explained by the availability (eligibility criteria) 
or the affordability of biologicals, thus acceptance of 
and attitude to biologicals should be explored further. 
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COMMENTS
Background
Access to biologicals in Crohn’s disease (CD) varies significantly between 
countries, largely driven by differences in budgetary constraints. The aim of 
our study is to analyze access (availability, affordability and acceptability) to 
biologicals for CD in ten European countries and to explore the associations 
between these dimensions, the uptake of biologicals and economic 
development.

Research frontiers
Affordability of biological treatments greatly varies across countries. Due to the 
high price and budget impact of biologicals, most countries have regulated the 
access to reimbursed treatment. Differences in regulations lead to inequalities 
in access to biologicals even among European countries with a very similar 
economic situation. Nevertheless, the appearance of biosimilar drugs as 
potentially cost-effective alternatives is expected to lead to improvements in 
access to biological therapy.

Innovations and breakthroughs
The authors compared access to biologicals for CD among ten European 
countries, and we found substantial inequalities. Reimbursement criteria were 
the least strict in Sweden and Germany, and the strictest in Hungary, Poland 
and Slovakia. Treatments were the most affordable in Sweden (13%-37% of the 
GDP per capita) and the least affordable in the Central and Eastern European 
countries, especially in Hungary (87%-124%) and Romania (141%-277%). 

Applications
The authors concluded that access was strongly determined by the economic 
development of the country. However large differences were revealed even 
among countries with a similar economic development, which cannot be entirely 
explained by the availability (eligibility criteria) or the affordability of biologicals. 
Thus, other factors such as acceptability and attitudes, also strongly determine 
the use of biologicals in a given country. 

Terminology
CD is a chronic inflammatory disorder of the gastrointestinal tract that is 
characterized by diarrhea, abdominal pain, rectal bleeding, fever and fatigue. 
Biological drugs have revolutionized the treatment of inflammatory bowel 
diseases. These drugs are monoclonal antibodies with different mechanisms of 
action (infliximab and adalimumab are anti-tumor necrosis agents, vedolizumab 
is an anti-integrin drug and ustekinumab is an interleukin-12 and -23 inhibitor) 
but with similar safety profile and comparable efficacy. Clinical evidence 
confirmed the efficacy, safety and effectiveness of these drugs for the treatment 
of CD, as they substantially improve the ability to achieve disease remission, 
slow disease progression, decrease the need of surgery and increase work 
participation and quality of life. 

Peer-review
The authors present that the difference of accessibility to biologicals, namely 
availability, affordability, and acceptability, for CD in ten selected European 
countries and the associations between these dimensions with the uptake of 
biologicals and economic development. Because limited data exist describing 
the accessibility to biologics according to economic development, I regard this 
to be an important study. The results are thoroughly analyzed and discussed. 
The manuscript is well-written.
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