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Abstract To investigate the burden of ankylosing spon-
dylitis in the Czech Republic as a baseline for future health
economic evaluations. Data were obtained from two cross-
sectional studies Beda I (2005) and Beda II (2008),
performed in 1,008 and 509 patients, respectively. Meth-
odology used was Cost-of-Illness prevalence-based analy-
sis bottom-up approach. Analysis was performed from
payer (health insurance companies) and societal perspec-
tive (including productivity costs using friction cost
approach). Mean age of sample in Beda I and Beda II was
50.2 and 52.5 years, male were present by 61.0 and
62.7 %; average disease duration was 23.0 and 26.4 years,
respectively. Mean total annual costs per patient in the
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sample were €4,782 in Beda I and €5806 in Beda II.
Average direct costs per patient in the sample per year are
estimated at €1,812 (Beda I) and €2,588 (Beda II) with the
average productivity costs €2,970 (Beda I) and €3,218
(Beda II). We observed a small decrement in percentage
(6.7 %) of productivity costs for Beda II as an influence of
higher consumption of biologic drugs, hence higher direct
costs and possible productivity preservation. The largest
direct cost burdens were spa procedures (45.3 %, Beda I)
and biological drugs (52.8 %, Beda II). Unique analysis of
the burden of the AS in the Central-Eastern Europe pre-
sents health care resource and cost consumption by com-
paring two cross-sectional prevalence-based studies.
Further analysis should be carried to obtain data connecting
health status with costs consumption in order to analyse the
AS from this perspective.

Keywords Health economics - Ankylosing spondylitis -
Drug therapy - Quality of health care - Biologic agents

Introduction
Disease and the epidemiology

Ankylosing spondylitis (AS) is a chronic progressive
autoimmune inflammatory condition that primarily affects
the spine and sacroiliac joints causing pain and stiffness in
and around the spine. Involvement of other joints, enthu-
ses and extra-articular structures is also possible [1]. AS
leads to irreversible structural changes and consequently
to impaired spinal mobility and reduced quality of life
(QoL).

Because the onset of AS can occur at a relatively young
age, usually during early adulthood, typically presenting in
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young men, patients have to adjust to their disease for most
of their lives [2, 3]. Similarly, to other chronic diseases, AS
can affect quality of life, morbidity, mortality, participation
in paid and unpaid work and health care costs [3]. Previous
studies have shown that the economic impacts of AS on the
society or patients were substantial, and the costs are dri-
ven by the costs of losses of work capacity [4, 5].

The AS affects about 0.1-1.4 % of the European popu-
lation, depending on the geographical region studied [3].
According to arecent epidemiology study, the prevalence in
the Czech Republic was explored to be much lower (0.1 %)
which could be caused by generally later diagnosis of the
disease in the Czech settings [6]. Early diagnosis is critical
as patients are to delay the occurrence of irreversible
damage. The delay is 9 years in the Czech Republic [7].

Treatment for AS in the Czech Republic generally fol-
lows the ASAS/EULAR (Assessment of SpondyloArthritis
International Society/European League against Rheuma-
tism) recommendations [8]. Constant physiotherapy, non-
steroidal anti-inflammatory drugs (NSAIDs), disease-
modifying antirheumatic drugs (DMARDS), intra-articular
injection of corticosteroids are the main medication for AS
as well as regular spa procedures [9]. The current guide-
lines define the failure of the standard treatment as a start
of the antitumour necrosis factor (anti-TNF) treatment
according to the international recommendation [10].

From the socioeconomic point of view, it is important to
use the treatments that control the disease activity and can
prevent or slow disease progression to avoid or delay the
high health care costs, productivity losses and additional
payments via welfare benefit combined with low quality of
life (QoL) associated with severe diseases [11].

The purpose of this analysis was to estimate the costs of
patients with AS in the Czech Republic as a basis of the
future health economic evaluations of various preventive
and treatment strategies and for policy and decision-makers
better understanding of burden of this disease.

Methods
Data

The data were obtained from a cross-sectional studies Beda
I (2005) [12] in which patients’ data were collected with
the recall time of 12 months in the form of questionnaires
[12]. The same patients’ sample was accessed in the fol-
low-up study Beda II (2008). All patients were members of
ankylosing spondylitis patients’ organisation, Bechterev
Club. The validated Czech language versions of standard-
ised questionnaires were used [13].

The questionnaires contained questions regarding soci-
odemographic characteristics of patients, medical history
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and courses of disease, type of follow-up and therapy
(separately evaluating the biological treatment), rehabili-
tation, medical devices, therapy of side effects, quality of
life, current health status and work capacity (including
questions of days absent to work due to AS—absenteeism
and work status—either working status, partially or fully
disabled).

Patient reported outcomes, HAQ-DI (Health Assessment
Questionnaire-Disability Index) [14] and BASDAI (Bath
Ankylosing Spondylitis Disease Activity Index) [15] were
also included in the questionnaire. The evaluation of
quality of life (QoL) and health state was extended to
EQ-5D (EuroQoL), SF-36 (the Short Form-36 Health
Status Questionnaire) and ASQoL in Beda II in 2008. The
study has been described in details previously [12].

Analysis

According to the data provided from the questionnaires, the
methodology used for analysing the burden of the AS was
limited to the Cost-of-Illness analysis (COI).

The analysis was performed from the societal perspec-
tive, including perspective of health care payer (direct
medical costs) with production loss (productivity costs).
According to the latest health economics guidelines, we
should have rather called this perspective in this reference
case analysis as a limited societal perspective [16]. Indi-
vidual resource quantities were multiplied with specific
unit costs obtained from publicly available sources. Direct
costs (including expenses incurred obtaining medical ser-
vices or the treatment for the disease, e.g. outpatient and
inpatient treatment, treatment and assistive devices, medi-
cines, etc.) were obtained from the database, which
includes the price list published by Health Insurance
Companies in the Czech Republic [17]. Prescription drug
costs were calculated based on the average daily dose
obtained from information system AISLP (Information
system of human, homoeopathic and veterinary registered
drugs for the Czech and Slovak Republic).

For calculation of productivity costs, we used friction
costs approach where the costs of lost production are val-
ued with the cost of labour for defined period, referred as
friction period. After this period, productivity of particular
workplace is returned, and the productivity costs to society
are zero. In contrast to human capital approach, these
methods represent rather macroeconomic perspective and
measure actual production losses [18, 19]. As a denomi-
nator, we used average gross income in year 2008. As the
friction period, we used period of 130 workdays
(6 months). We calculated productivity costs incurred by
long and short-term absence from paid work, including
days on sick leave, reductions in working time because of
AS and early retirement. The absence from paid work due
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to sick leave (in this paper referred as a absenteeism)
expressed as amount of working days absent from paid
work comprised the number of days patients spent with
inpatient or outpatient health care (outpatient visits, inpa-
tient care, spa, rehabilitation, admission of biological
treatment and intra-articular injections). Productivity costs
incurred by absenteeism were calculated by multiplying
number of days absent to paid work due to AS (maximum
of 130 days—friction period) and average daily gross
income in year 2008—€42.9.

We also included productivity costs due to early
retirement, either to be partially or fully disabled. Condi-
tions of the disability are defined by the law about pension
(No. 155/1955 Coll.). Full disability and partial disability
are according that law described as at least 66 and 33 %
decrease at the work productivity caused by worsening of
the health condition of the individual for more than
6 months. Practically, we counted productivity costs
attributed to partial and full disability by multiplying
average gross income for 6 months (friction period) in year
2008 with coefficients of 0.83 and 0.495 for full and partial
disability. The coefficients are mean values of 66 and 100,
33 and 66 % for full and partial disability, respectively.

For calculation of productivity costs, we included all
patients being partially or fully disabled at the time of
analysis, no matter how long they are disabled. In the
discussion part, we will focus on how much would be
productivity costs changed if we would include just
patients being newly disabled.

The non-health care costs, such as private household
help, transportation and exercise, were not available in the
cohort study [12]; therefore, they could not be included in
the analysis.

The results are presented as the mean annual cost per
patient, and time horizon of the data provided was one
year. Price year of the analysis was 2008. All costs were
converted to Euro (2008) [20].

Nevertheless, as costs are highly correlated with both
physical function and disease activity, the mean costs are
dependent on the sample included in the study. Unfortu-
nately, due to the limitation of the reported data on the
cohort study, it was not possible to present the costs related
to the disease severity (HAQ and BASDAI).

Results

Patient demographics

The data were obtained from a cross-sectional studies Beda
I (2005) and its follow-up study Beda IT (2008) [12]. In

total, 1,008 questionnaires were received in 2005 compared
with 509 replies in 2008. Basic characteristics of the

Table 1 Sample demographics, absenteeism and disability (Beda I
compared with Beda II)

Sample demographics Beda I Beda II
Male (%) 61.0 62.7
Age (years) 50.2 525
Patients <60 years (%) 24.0 30.5
Disease duration (years) 23.0 26.4
HAQ 0.9 0.83
BASDAI 4.5 4.49
Absenteeism and disability (%)

Full disability 30.1 31.8

Partial disability 29.6 352
Absenteeism

No. of patients (%) 69.9 68.2

Average No. of days 24.3 25.2

HAQ Health Assessment Questionnaire-Disability Index; BASDAI
Bath Ankylosing Spondylitis Disease Activity Index

samples are recorded in Table 1. In Beda II, the mean time
of duration of the disease was 26.4 years, which refers to
the 3 years offset from the Beda I survey where the
reported median of the disease duration was 23 years. A
total of 59 (Beda I) and 56.8 % (Beda II) of patients had a
BASDALI score >4.0. Full and partial disability is provided
to patients by the state government and is based on the
degree of disability (Table 1).

Resource consumption

Details on resource consumption are presented in Table 2.

The hospital admission was reported for 30 patients
(3 %) in Beda I and 38 patients (7.5 %) in Beda II with a
mean length of stay to be 16 days (based on a survey from
the rheumatology centres in Prague in the Czech Republic),
establishing the mean sample to 0.4 (Beda I) and 1.2 days
(Beda II) per year.

The results of Beda I compared with Beda II show no
difference in the total of number of outpatient visits to
specialists, the most often to the rheumatologist (78.0,
76.4 %), next most visited were general practitioners (16.0,
14.9 %), respectively. On an annual basis, the mean
number of outpatient visit in Beda I and Beda II was almost
similar (4.5 and 4.4 visits per patient, respectively).

Around 80.0 % of patients in both samples underwent
the laboratory tests and diagnostics (bloods, urinalyses,
etc.). The use of medical devices increased from 53 %
(Beda I) up to 60.7 % (Beda II).

The physical therapy has historically played an impor-
tant role in the management of AS in the Czech Republic
and is therefore well developed and organised [12]. The
consumption of the physiotherapy increased from 38 to
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Table 2 Resource consumption
(per patient per year) (Beda I
compared with Beda II)

Resources

®

Cost per item
(year 2008)

Beda I
Proportion of patients in the
sample using the resource (%)

Beda II
Proportion of patients in the
sample using the resource (%)

Hospital/community care

Inpatient days 40

Outpatient visits 6

Laboratory tests 15-61
and diagnostics

Medical devices 5-401

Physiotherapy (days) 26

Spa (days) 37

Medication
Intra-articular injections

* only drugs used by more than Medication use®

2 % of patients of the samples

NSAIDs
were included in the calculation of L
di COX2 selective inhibitors
irect costs
COX2 cyklooxygenase 2; DMARDs
DMARDs disease-modifying Steroids
antirheumatic drugs; NSAIDs Gastroprotectants

nonsteroidal anti-inflammatory

drugs Biological drugs

3.0 7.5
89.3 89.4
78.0 81.3
53.0 60.7
38.0 452
79.0 73.1
14.2 9.2
87.0 85.5
67.7 66.1
29.2 50.9
21.3 22.1
43 8.2
0 8.7
2.9 6.3

45.2 % patients between Beda I and Beda II as well as the
mean number of days of physiotherapy is 3.3 (Beda I) and
4.8 days (Beda II) per patient per year.

The amount of spa procedures decreased from 79 (Beda
I) to 73.1 % (Beda II) although the average length of stay
of underwent spa treatment remained almost the same,
21.6 days (Beda I) compared with 20.1 days (Beda II) per
patient per year.

A total of 88.0 % (Beda I) and 85.5 % (Beda II) of
patients used chronic medication, most frequently nonste-
roidal anti-inflammatory drugs (NSAIDs, predominantly
nimesulide, ibuprofen, meloxicam, diclofenac), disease-
modifying antirheumatic drugs (DMARDs, predominantly
sulfasalazine and methotrexate) and gastroprotectants
(mostly proton pump inhibitors). The intra-articular injec-
tions were used by 14.2 % of patients with a mean number
0.5 of injections per patient per year (Beda I) compared
with 9.2 % of patients and 0.4 injections per patient per
year (Beda II).

Table 3 Total average annual costs (per patient) compared between
Beda I and Beda II

Bedal(€) % of cost Bedall (€) % of cost
Direct cost 1,812 37.9 2,588 44.6
Productivity 2,970 62.1 3,218 55.4
costs
Total 4,782 5,806

€ 2008, 1€ = 25.0 CZE
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In Beda I, the biological drugs (infliximab, etanercept,
adalimumab) were used by 2.9 % of the sample (29
patients) compared with 6.3 % of the sample (32 patients)
reported in Beda II.

In the samples of biologic drug consumers, infliximab was
used by 17 patients (58.6 %) in Beda I and by 20 patients
(61.8 %) in Beda II. Infliximab was applied as an infusion
given 5 mg per kg on 0., 2., 6. and then on every 6 weeks.
Etanercept used by 11 patients (36.7 %) in Beda I and by 7
patients (23.5 %) in Beda II. It was used as dosage of 25 mg
twice a week. Adalimumab was used by only 1 patient
(3.3 %) in Beda I compared with 5 patients (14.7 %) in Beda
IL., 40 mg s. c. was applied in every 2 weeks.

Costs

The direct and productivity costs of both samples are
described in Tables 3, 4. The distribution/percentage of
direct and productivity costs was slightly decreased in
Beda II for productivity costs, with productivity costs
representing 60.7 % (Beda I) and 55.4 % (Beda II)
(Table 3). This phenomenon can be probably interpreted as
an influence of increasing consumption of biologic treat-
ment in both ways; higher direct costs and possible pro-
ductivity preservation.

The mean total annual costs per patient in the sample
were €4,782 in Beda I and €5,806 in Beda II, which shows
17.6 % increase between two samples.

In total, the medication used contributed to the direct
costs by 39.4 % in Beda I and by 56.5 % in Beda II per
patient per year.
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Discussion

It is often difficult to compare direct costs between coun-
tries, mainly due to price differences for health care
resources and due to the fact that different countries have
different organisation of health care and medical tradition.
Further studies vary in design, type of patients included and
data collection. Even with these limitations, it is clear that
there is substantial societal cost related to the medical
treatment for AS [4].

Kobelt et al [11] reported the only health care costs
€2,700 in Spain (price year 2005) compared with only
health care costs in the United Kingdom (€2,600) (price
year 2002) and in Canada (€1,800) (price year 2003),
which is comparable with the calculated health care costs
in the Czech Republic €1,812 (Beda I) and €2,588 (Beda
II) (Table 3).

In the Czech Republic, prescribed medication associated
with AS accounted for 18 (Beda I) and 27 % (Beda II) of
the total costs, which are comparable with other findings.
Ara et al. report that the prescribed medication accounted
for 20 % of the total costs, and Boonen et al. report that
pharmaceutical treatments contribute 13, 25 and 30 % of
total costs in AS patients in the Netherlands, Belgium and
France, respectively [5, 21].

Mean number of outpatient consultation in Beda I and
Beda II (4.5 and 4.4 visits per patient, respectively) is
higher then what have been found in the United Kingdom
(2.2 visits per patient) and in Canada (3.7 visits per patient)
and much less then in Spain (7.5 visits per patient),
indicating strong differences in patients’ management
[11, 22, 23].

In our two cohorts, only 2.9 % (Beda I) and 6.3 %
patients (Beda II) were treated with biologic drugs,

significantly less compared to average proportion of AS
patients on biologics in the EU and USA [11, 12]. This
discrepancy is further highlighted by the fact that, unlike in
RA, the role of traditional DMARDs in the treatment for
AS is rather limited.

In Beda I, biological drugs represented 34.2 % of direct
costs compared with the results of Beda II where biological
drugs represented 52.8 % of direct costs (Table 4).

The high contribution of biological drugs to the total
costs is caused by high cost of the treatment, €21,534 per
one patient with biological treatment in Beda I and €17,046
per one patient with biological treatment in Beda II. Cur-
rent efforts to increase the number of patients treated with
biologic agents in the Czech Republic are restrained mainly
by the financial limits set by third party payers; therefore,
physicians must select appropriate treatment candidates
among patients with very high disease activity only [12].

As more effective and also more expensive treatments
are introduced in the health care systems, the pharmaco-
economic studies become more important tool in the
decision making process. Our study has found out that the
ratio between direct and productivity costs reveals changes
over the time, with an increase (relative and absolute) in
direct costs in contrast to relative decrease and simulta-
neously small absolute increase in productivity costs in
Beda I and Beda II, respectively. This is mainly effect of
higher consumption of biologic drug therapy. Biologics, on
one hand contribute to higher investment in direct medical
costs, however, preserve productivity and revealed pro-
ductivity costs savings and provide higher QoL. In Beda II
patients on biologics reported lower BASDAI (mean 4.06,
median 3.86 in contrast patients not treated with biologics
mean 4.52, median 4.40), they reported lower rate of
invalidity as well—65.6 % in contrast to 67.1 % not

Table 4 Direct and indirect

. Direct costs Beda I (€) % of direct cost Beda II (€) % of direct cost

costs (per patient per year)

compared between Beda I and Medication 86 4.8 91 35

Beda II ’ '
Biological drugs 620 34.2 1,367 52.8
Intra-articular injections 7 0.4 6 0.2
Inpatient days 17 0.9 53 2.0
Outpatient visits 27 1.5 26 1.0
Laboratory tests and diagnostics 51 2.6 60 2.3
Orthopaedic surgery” 54 2.8 54 2.1
Medical devices 2 0.1 1 0.0
Physiotherapy 68 3.8 123 4.8
Spa 880 453 807 31.2
Productivity costs Beda I (€) % of productivity cost Beda II (€) % of productivity cost

% Orth di o Full disability 1,412 47.5 1,495 46.5

rthopaedic surgery—joint o

replacement and spinal fusion Partial disability 828 279 985 30.6

Absenteeism 730 24.6 738 229

(€ 2008, 1€ = 25.0 CZE)
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treated with biologics. Patients on biologics revealed lower
consumption of spa procedures (one of the biggest costs
driver)—62.5 % compare to 73.8 % for patients not being
treated with biologics.

According to the methodology for calculation of pro-
ductivity costs used, friction costs approach with inclusion
of all patients with disability, no matter how long they
disable are, we calculated productivity costs of 62 and
55 % of total costs in Beda I and Beda II, respectively. In
case of inclusion of patients just newly disabled, 29 and 25,
20 and 16 % of all partly and fully disabled patients in
Beda I and Beda II, respectively, we would get much lower
productivity costs. Specifically, €1,327 and €1,176 give 42
and 31 % of total costs in Beda I and Beda II, respectively.
Regarding the methodology used, we have to be very
careful in results comparison, particularly within produc-
tivity costs estimation. Not just use of human capital or
friction costs approach plays important role; however,
inclusion of exiting or just newly disabled patients to
productivity costs calculation determine the results. As a
cost under estimation could be considered the fact that the
costs of informal care by family were not available, thus
they could not be included in the calculations, and costs of
unpaid work and leisure time were not included either.
Another cost underestimation is caused by poor evidence
about the complications associated with the AS as ortho-
paedic surgery of pelvis and backbone, complications
associated with osteoporosis (fractures, neurological com-
plications) and side effects of the medication treatment as
gastrointestinal problems, and nevertheless, early death
caused by amyloidosis.

Taking into account the latest epidemiologic data about
prevalence of AS in the Czech Republic (94.2/100,000)
[24], the total burden of AS in the Czech Republic in 2005
and 2008 would had been €47 and €57 mill., respectively.
Taking into account just medical costs, the burden for
health care system would have been €18 and €25 mill. in
year 2005 and 2008, respectively, which represented 0.23
and 0.29 % of total health care budget in 2005 and 2008,
respectively. For interpretation of these figures, we are a bit
careful, since patients in our study were from patients’
organisation, where we can expect older and more disabled
subgroup of patients, which could affect the cost estima-
tion, particularly in productivity costs. However, according
to the higher penetration of biologics in recent years, we
can expect higher percentage of total health care budget of
AS in coming years. The increasing tendency is observable
within our study.

This is the first Czech calculation that presents the
burden of the AS, the health care resource and cost con-
sumption comparing two cross-sectional studies that offer
us the possibility to compare the evolution of health care
consumption and productivity and productivity costs trend
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within three-year period. To our knowledge, a similar
detailed pharmacoeconomic evaluation was not performed
in any of the Eastern Bloc countries. These studies should
be considered as a base for further more detailed analysis.
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