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Aim: Adalimumab effectiveness on clinical, functional and work-related outcomes was 
evaluated in patients with active ankylosing spondylitis or psoriatic arthritis treated in 
routine clinical practice in central–eastern Europe. Methods: Patients (n = 555) were 
followed for 12 months. Primary end point was percentage of patients with a treatment 
response (≥50% decrease from baseline in Bath Ankylosing Spondylitis Disease 
Activity Index or ≥1.2 point decrease from baseline in Disease Activity Index-28 joint 
for axial or peripheral symptoms, respectively). Functional status was evaluated by the 
Bath Ankylosing Spondylitis Functional Index and Health Assessment Questionnaire 
Disability Index. Working ability was evaluated by the Work Productivity and Activity 
Impairment Questionnaire − Specific Health Problem. Results: 76.1% of patients with 
axial symptoms and 83.5% with peripheral symptoms achieved a treatment response. 
Frequency of extra-articular manifestations decreased. Improvements were observed 
in functional status and workability. No new safety signals were observed. Conclusion: 
Adalimumab was effective and well tolerated during real-world use in central–eastern 
Europe.

First draft submitted: 21 March 2016; Accepted for publication: 16 June 2016; Published 
online: 14 July 2016

Keywords:  adalimumab • ankylosing spondylitis • extra-articular manifestations  
• observational study • psoriatic arthritis • workability

Ankylosing spondylitis (AS) and psoriatic 
arthritis (PsA) are chronic inflammatory 
diseases belonging to a group of rheumatic 
diseases known as spondyloarthritides (SpA). 
AS primarily affects the axial skeleton, with 
characteristic involvement of the spine and 
sacroiliac joints, which can lead to spine 
deformity and disability. Certain peripheral 
joints and tendons can be affected, and extra-
articular manifestations (EAMs) may be 
present  [1]. PsA is an inflammatory arthritis 
that occurs in up to a third of patients with 
psoriasis. Although peripheral joint synovi-
tis is a major articular feature of PsA, other 
manifestations include axial disease, enthesi-
tis, dactylitis, and skin and nail disease (pso-
riasis) [2]. If not managed effectively, PsA may 
lead to joint destruction and disability [2].

Over the past decade, the treatment of 
AS and PsA has been revolutionized by 
the incorporation of tumor necrosis factor 
(TNF) inhibitors into the management algo-
rithm. The greater efficacy of TNF inhibi-
tors compared with conventional disease-
modifying antirheumatic drugs has been 
largely responsible for the shift in emphasis 
toward achieving a low disease activity sta-
tus or even remission and preventing loss of 
function [1,2].

The clinical efficacy and safety of the 
recombinant, fully human, IgG

1
 mono-

clonal antibody adalimumab in the treat-
ment of patients with AS and PsA have been 
demonstrated in randomized, double-blind, 
placebo-controlled clinical trials  [3–6]. Sub-
sequent extension studies with open-label 
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adalimumab reported sustained benefit through 
5 years in patients with AS [7] and 2 years in patients 
with PsA  [8]. While randomized controlled trials are 
the foundation of evidence-based medicine, it is neces-
sary also to determine the effectiveness and tolerabil-
ity of a medicinal product outside the strict environ-
ment of experimental studies; this is the domain of 
noninterventional observational studies.

There is a dearth of published literature on clinical 
effectiveness and patient-reported outcomes in patients 
with AS and PsA treated with adalimumab in cen-
tral and eastern Europe. The purpose of the current 
study was to evaluate the long-term clinical outcomes 
of adalimumab therapy in routine clinical practice in 
central–eastern Europe; in particular, its effectiveness 
on disease activity and EAMs, and its impact on func-
tional capacity, work productivity impairment and the 
need for co-medication with NSAIDs. Additional objec-
tives were to evaluate current diagnostic and treatment 
practices, including use of the new, and potentially more 
appropriate, Ankylosing Spondylitis Disease Activity 
Score (ASDAS) to determine the effect of adalimumab 
treatment on axial symptoms, and to collect additional 
safety-related data in everyday practice.

Methods
Study design & population
This multicenter, prospective, single-arm, noninter-
ventional, observational study was conducted in six 
countries in central and eastern Europe: the Czech 
Republic, Estonia, Hungary, Romania, Slovakia and 
Ukraine. All participating sites were medical centers 
experienced in the biological treatment of patients with 
AS and PsA. Investigators were selected for participa-
tion if they had the available patient population (rep-
resentative of the target patient population) in their 
respective country, and the ability to appropriately con-
duct the observational study in accordance with appli-
cable legal and regulatory requirements. The study was 
approved by local Ethics Committees of participating 
countries according to local law and regulations.

Eligible patients were adults greater than 18 years of 
age with a diagnosis of AS (primarily by modified New 
York criteria  [9]) or PsA (primarily by Moll-Wright 
criteria  [10] or ClASsification for Psoriatic ARthritis 
[CASPAR] criteria  [11]) who were eligible for adali-
mumab treatment and were prescribed adalimumab 
within a maximum of 1 month prior to study enrol-
ment (and independent of study inclusion). Patients 
had to either have a negative test result for tuberculosis 
(TB) or receive TB prophylaxis as per local guidelines. 
Patients had to be willing to authorize use and disclo-
sure of personal and health data, and to provide written 
informed consent to participate in the study. Patients 

with contraindications for adalimumab treatment  [12] 
were excluded from the study.

Patients were treated with adalimumab according to 
the local product label and prescription/reimbursement 
guidelines and were observed for up to 12 months. 
Patients received adalimumab 40 mg subcutaneously 
every other week throughout the 12-month observation 
period. Evaluations were to be conducted at enrollment 
(baseline), and then at 3 months (visit 1), 6 months 
(visit 2), 9 months (visit 3) and 12 months (visit 4), 
although the actual number and timing of follow-up 
visits were at the investigator’s discretion. In the case of 
premature discontinuation of adalimumab treatment 
before study end, the patient’s next routine follow-up 
visit was the termination visit from the study.

Assessments
At each clinic visit, data were collected by physicians 
or designated site personnel using an electronic clini-
cal report form. Baseline documentation included 
socio-demographic characteristics, medical and diag-
nostic history, pharmacological treatment of spon-
dyloarthritis (past and present), EAMs, laboratory 
parameters (erythrocyte sedimentation rate [ESR] 
and/or C-reactive protein [CRP]), and scores on the 
following indices:  ASDAS, either as ASDAS

CRP
 or 

ASDAS
ESR

 [13,14]; Bath Ankylosing Spondylitis Disease 
Activity Index (BASDAI; measured from 0 to 10) [15]; 
Disease Activity Score–28 joints (DAS28)  [16]; Bath 
Ankylosing Spondylitis Functional Index (BASFI; 
measured from 0 to 10) for axial symptoms (defined 
as BASFI >4)  [17]; Health Assessment Questionnaire-
Disability Index (HAQ-DI; measured from 0 to 3) 
for peripheral symptoms (defined as DAS28 >5.1) [18]; 
Work Productivity and Activity Impairment Ques-
tionnaire – Specific Health Problem (WPAI-SHP; 
four outcomes, each expressed as a percentage from 1 
to 100)  [19]. Composite score values on these instru-
ments and laboratory parameters (CRP and ESR) were 
assessed at each follow-up visit (if part of the normal 
routine). Additional documentation recorded through-
out the observation period included concomitant medi-
cation, EAMs, occupation and working status, and seri-
ous adverse events (SAEs). SAEs were reported based 
on MedDRA (version 17.0, English) system organ class 
(SOC) and preferred term (PT). A SAE was classified 
as a serious adverse drug reaction (SADR) if the inves-
tigator rated causality with adalimumab as probably or 
possibly related.

Study end points
The primary end point was the percentage of patients 
with a response to adalimumab at 12 months, where 
response was defined as a ≥50% decrease from baseline 
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on the BASDAI for patients with axial symptoms and 
a ≥1.2-point decrease from baseline on the DAS28 for 
patients with peripheral symptoms. A co-primary end 
point was the percentage of patients in remission at 
12 months. Remission was defined as an ASDAS score 
<1.3 for patients with axial symptoms and a DAS28 
score ≤2.6 for patients with peripheral symptoms. In 
the absence of agreed remission criteria for SpA, these 
criteria were selected by protocol authors.

Secondary end points measured from baseline to 
12 months were: change in BASDAI and ASDAS scores 
(for axial symptoms) or DAS28 score (for peripheral 
symptoms); change in the frequency of EAMs; change in 
BASFI score (for axial symptoms) or HAQ-DI score (for 
peripheral symptoms); change in scores for individual 
outcomes of the WPAI-SHP (presenteeism – percentage 
of impairment while working due to AS or PsA; absen-
teeism – percentage of work time missed due to AS or 
PsA; total work productivity impairment – percentage of 
overall work impairment due to AS or PsA; total activity 
impairment – percentage of general [nonwork] activity 
impairment due to AS or PsA); and percentage of patients 
who discontinued concomitant treatment with NSAIDs.

Statistical analysis
All statistical analyses were conducted using SAS® ver-
sion 9.2 (SAS Institute, Cary, NC, USA). Due to the 
observational nature of the study, no hypothesis testing 
or statistical tests were performed. Descriptive statistics 
and last observation carried forward (LOCF) method 
were used. Continuous parameters are described as 
number of subjects and mean ± standard deviation 
(SD). Qualitative data (e.g., gender) are described by 
absolute and relative (%) frequency distributions. For 
assessments over time, analyses by visit (visits 1–4) are 
complemented by an analysis using LOCF based on 
patients with a baseline value and at least one follow-up 
assessment, and are designated as visit 4 LOCF.

Analyses were performed separately for the two 
main datasets: the axial analysis set (AAS), which 
included all patients of the full analysis set (FAS) who 
had axial symptoms at baseline (i.e., BASDAI >4) and 
the peripheral analysis set (PAS), which included all 
patients of the FAS who had peripheral symptoms at 
baseline (i.e.,  DAS28 >5.1). Patients with both axial 
and peripheral symptoms were assigned to each of 
these analysis sets. Additional analyses were performed 
after further stratifying the analysis sets according to 
underlying diagnosis (AS or PsA).

Results
Patient disposition & distribution
The study was conducted between November 2011 and 
May 2014. Out of 566 enrolled patients, 280 patients 

(49.5%) participated in Hungary, 180 patients (31.8%) 
in Romania, 40 patients (7.1%) in Slovakia, 30 patients 
(5.3%) in the Czech Republic, 22 patients (3.9%) in 
Estonia and 14 patients (2.5%) in the Ukraine.

Patient disposition is shown in Figure 1. Eleven 
patients were lost to follow-up after baseline, with 
no further record of adalimumab treatment. These 
patients were excluded from the FAS. Altogether, 
89 patients (16.0%) discontinued treatment with adali-
mumab during the observation period, mainly because 
of investigator’s decision/patient’s request (n = 59), or 
because of adverse events (n = 16), SAEs (n = 5) or loss 
to follow-up (n = 9).

A total of 431 patients (AS: 87.2%; PsA: 12.5%) 
with active axial symptoms comprised the AAS and 
148 patients (AS: 25.7%; PsA: 74.3%) with active 
peripheral symptoms comprised the PAS; 61 patients 
with both axial and peripheral symptoms were included 
in both analysis sets. Enrolled patients (n = 37) who 
did not fulfill the criteria for either analysis set (due to 
baseline BASDAI ≤4 or DAS28 ≤5.1) were included 
only in analyses concerning the FAS (results not 
presented herein).

In study completers, mean treatment duration was 
11.8 months in patients with AS and 11.6 months in 
patients with PsA.

Baseline demographics & clinical characteristics
The demographic and clinical characteristics of 
patients at baseline are summarized in Table 1. The 
majority of patients had AS (n = 403; 72.6%). The 
slight preponderance of males in the FAS (64.9%) 
reflected the expected gender distribution in AS. The 
mean age of the patient population was 45.6 ± 12.9 
years (range: 18–80 years), although slightly higher in 
the PsA patient subset (49.7 ± 12.1 years). Mean dis-
ease duration (defined as time from symptom onset to 
study enrollment) was longer in patients with AS than 
in those with PsA (12.9 ± 10.3 vs 10.4 ± 9.2 years). 
The mean diagnostic delay (time frame between 
first symptoms and diagnosis) was 4.6 and 2.0 years, 
respectively. Investigator reports confirmed that all 
79 patients (14.3%) with a baseline positive TB screen-
ing test received TB prophylaxis according to local 
professional guidelines. At study inclusion, approxi-
mately half of patients (n = 279; 50.3%) were in full-
time paid employment, a minority worked part-time 
(n  =  28; 5.0%) and a considerable proportion were 
work-disabled (n = 101; 18.2%).

A third of the population (n = 185) had previously 
been treated for spondyloarthritis. Most frequently used 
prior medications were sulfasalazine (13.6%) for AS 
and methotrexate (22.5%) for PsA; 17.7% of patients 
had previously been exposed to biological therapy. At 
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Patients included in the study
n = 566

Lost to follow-up
n = 11

FAS population
n = 555

Patients with AS
n = 403

Completed treatment
n = 337

Completed treatment
n = 128

Completed treatment
n = 1

Discontinued treatment
n = 66
Reasons:
• AE: 11
• Serious AE: 2
• Lost to follow-up: 5
• Investigators decision: 28
• Patients request: 19
• Investigators decision and 
  patients request: 1

Discontinued treatment
n = 23
Reasons:
• AE: 5
• Serious AE: 3
• Lost to follow-up: 4
• Investigators decision: 6
• Patients request: 5

Patients with PsA
n = 151

Disease unknown
n = 1

Figure 1.  Patient disposition. 
AE: Adverse event; AS: Ankylosing spondylitis; FAS: Full analysis set; PsA: Psoriatic arthritis.
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the time of study inclusion, 426 patients (76.8%) were 
receiving concomitant medication, mainly diclofenac 
(19.4%) or sulfasalazine (19.1%) for AS and metho-
trexate (53.6%) or leflunomide (22.5%) for PsA. Con-
comitant use of NSAIDs (including COX-2 inhibitors) 

was recorded in 65.8% of patients (n = 265) with AS 
and 25.8% of patients (n = 39) with PsA.

Baseline scores on the BASDAI (6.4 ± 2.3) and 
DAS28 (5.9 ± 0.9) indicated a high level of disease 
activity. More than half the population (n  =  299; 

Table 1. Demographic and clinical characteristics at baseline.

Characteristics FAS (n = 555)† AS (n = 403) PsA (n = 151)

Male, n (%) 360 (64.9) 294 (73.0) 65 (43.0)

Age (years), mean ± SD 45.6 ± 12.9 44.0 ± 12.8 49.7 ± 12.1

Disease duration (years)‡, mean ± SD 12.2 ± 10.0 12.9 ± 10.3 10.4 ± 9.2

Positive TB screening at baseline, n (%) 79 (14.3) 58 (14.4) 21 (13.9)

Working full-time (paid), n (%) 279 (50.3) 202 (50.1) 76 (50.3)

Concomitant NSAID use§, n (%) 304 (54.8) 265 (65.8) 39 (25.8)

BASDAI (0–10), mean ± SD 6.4 ± 2.3 6.9 ± 1.7 4.5 ± 3.5

DAS28, mean ± SD 5.9 ± 0.9 5.5 ± 1.0 6.0 ± 0.9

Patients with EAMs, n (%) 299 (53.9) 163 (40.4) 136 (90.1)

Type of EAMs, n (%)      

– Enthesitis 119 (21.4) 93 (23.1) 26 (17.2)

– Uveitis 56 (10.1) 51 (12.7) 5 (3.3)

– Psoriasis 151 (27.2) 15 (3.7) 136 (90.1)

– Inflammatory bowel disease 38 (6.8) 36 (8.9) 2 (1.3)
†Includes one patient with a missing diagnosis.
‡From symptom onset to study enrolment.
§NSAIDs include COX-2 inhibitors.
AS: Ankylosing spondylitis; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; DAS28: Disease Activity Index – 28 joints; EAM: Extra-articular 
manifestation; FAS: Full analysis set; PsA: Psoriatic arthritis; SD: Standard deviation; TB: Tuberculosis.
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53.9%) had at least one EAM at study inclusion, most 
frequently enthesitis (23.1%) and uveitis (12.7%) in 
patients with AS, and psoriasis (90.1%) and enthesi-
tis (17.2%) in patients with PsA. (N.B. while psoria-
sis is an inherent feature of PsA, it is also considered 
an EAM [20], and was classified as such in the study 
protocol).

Effectiveness
Disease activity
Disease activity outcomes are summarized in Tables 2 
& 3. Clinical response at study end (visit 4 LOCF) 
was achieved in 76.1% of patients with axial symp-
toms (76.5% with AS; 73.1% with PsA) and in 83.5% 
of patients with peripheral symptoms (83.3% with 
AS; 83.6% with PsA). Clinical remission at study end 
(visit 4 LOCF) was achieved in 33.6% of patients with 
axial symptoms (34.3% with AS; 28.8% with PsA) 
and in 13.9% of patients with peripheral symptoms 
(11.1% with AS; 14.8% with PsA).

Disease activity index scores indicated rapid 
improvement within the first 3 months of adali-
mumab treatment, followed by a more gradual but 
continuous improvement up to the final visit for 
axial (BASDAI, ASDAS

CRP
, ASDAS

ESR
) and periph-

eral symptoms (DAS28) (Figure 2). In parallel, the 
prevalence of EAMs decreased between baseline 
and study end (visit V4 LOCF). Evolution in indi-
vidual types of EAMs over the 12-month observation 
period is illustrated in Figure 3. With regard to the 
most prevalent manifestations by specific disease, the 
frequency of enthesitis decreased from 23.1 to 3.2% 
and uveitis from 12.7 to 1.7% in patients with AS, 
and the frequency of psoriasis decreased from 90.1 to 
43.0% and enthesitis from 17.2 to 4.0% in patients 
with PsA.

The decrease in disease activity associated with adali-
mumab treatment was further reflected in discontinua-
tion rates for concomitant NSAID treatment. Among 
the 265 patients with AS (65.8%) and 39 patients with 
PsA (25.8%) who were receiving NSAIDs at the time 
of study inclusion, 96.6 and 94.9%, respectively, dis-
continued NSAID treatment during the 12-month 
observation period.

Functional status
The sustained effectiveness of adalimumab was 
reflected by improvements in functional status 
throughout the observation period (Figure 4). In 
patients with axial symptoms, the mean BASFI score 
decreased continuously from 6.8 ± 2.0 at baseline to 
2.8 ± 2.3 at study end (visit 4 LOCF), with no rel-
evant difference in the magnitude of change between 
the AS and PsA patient subgroups (-4.1 vs -3.8). In 
patients with peripheral symptoms, the HAQ-DI score 
decreased continuously from 1.3 ± 0.6 at baseline to 
0.6 ± 0.5 at visit 4 LOCF, with no relevant difference 
in the magnitude of change between the AS and PsA 
patient subgroups (-0.9 vs -0.7).

Work productivity
Improvement in work ability and general (nonwork) 
activity during the observation period was demon-
strated by mean percentage decreases from baseline to 
study end (visit V4 LOCF) in WPAI-SHP outcomes. 
Among patients who were in paid employment at 
study inclusion (n = 313; 56.4%), 255 had baseline 
WPAI-SHP data (n = 250 at visit V4 LOCF). In these 
patients, presenteeism (percentage of impairment while 
working) decreased from 56.7 to 20.1%, absenteeism 
(percentage of work time missed) decreased from 15.6 
to 6.4%, and total work productivity impairment 
decreased from 59.9 to 22.1%. In the overall popula-
tion with available data (n = 487), general (nonwork) 
activity impairment decreased from 64.3 to 28.0%. 
In general, baseline values tended to be slightly higher 
and mean decreases somewhat more pronounced for 
patients with AS compared with those with PsA.

Safety
A total of 52 SAEs were reported in 26 patients (4.7% 
of the population) during the course of the study. The 
most common events were skin and subcutaneous tis-
sue disorders (seven patients; 1.3%) and surgical and 
medical procedures (six patients; 1.1%). Out of these 
SAEs, 31 events in 20 patients (3.6%) were considered 
to be SADRs based on investigator-assessed causality 
(probably or possibly related to treatment) (Table 4). 
SADRs were mainly skin and subcutaneous tissue dis-

Table 2. Disease activity outcome – treatment response.

AAS (≥50% decrease on BASDAI) PAS (≥1.2 decrease on DAS28)

Visit n Responder rate (%) 95% CI (%) Visit n Responder rate (%) 95% CI (%)

V4 341 83.9 − V4 29 93.1 −

V4 LOCF 419 76.1 71.8–80.1 V4 LOCF 79 83.5 73.5–90.9

AAS: Axial analysis set; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; DAS28: Disease Activity Index – 28 joints; 
PAS: Peripheral analysis set; V4: Visit 4; V4 LOCF: Visit 4 last observation carried forward.
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orders (six events; 1.1% of patients), general disorders 
and administration site conditions (four events; 0.7%) 
and nervous system disorders (three events; 0.5%). 
‘Skin ulcer’ was the only SADR reported by more than 
one patient (n = 2).

Discussion
This prospective, single-arm, multicenter, observa-
tional study was undertaken to evaluate the effective-
ness of adalimumab during routine use in patients 
with AS and PsA in six central and eastern European 
countries. End points of interest were the impact 
of adalimumab on disease activity, EAMs, func-
tional capacity, work ability and concomitant use of 
NSAIDs.

In a previous observational study of AS patients 
from western Europe, Canada and Australia, evaluable 
patients (n = 1207) had a mean disease duration since 
symptom onset of 16 years and a mean BASDAI score of 
4.6 at the initiation of anti-TNF therapy [21]. Although 
baseline disease duration was somewhat shorter in our 
patient population (mean 12 years), the level of dis-
ease activity was considerably higher as indicated by 
mean scores of 6.4 ± 2.3 on the BASDAI and 5.9 ± 0.9 
on the DAS28. Irrespective, adalimumab had a sus-
tained positive impact on measures of disease activity 
over the 12-month observation period. The majority 
of patients with axial (76.1%) or peripheral (83.5%) 
symptoms were treatment responders, and 33.6% and 
13.9% of patients in these respective subsets achieved 

Table 3. Disease activity outcome – remission.

AAS (ASDAS <1.3) PAS (DAS28 <2.6)

Visit n Responder rate (%) 95% CI (%) Visit n Responder rate (%) 95% CI (%)

V4 322 41.0 − V4 29 27.6 −

V4 LOCF 414 33.6 29.0–38.3 V4 LOCF 79 13.9 7.2–23.5

AAS: Axial analysis set; ASDAS: Ankylosing Spondylitis Disease Activity Score; DAS28: Disease Activity Index – 28 joints; PAS: Peripheral 
analysis set; V4: Visit 4; V4 LOCF: Visit 4 last observation carried forward.

Figure 2.  Evolution of disease activity in the axial analysis set and peripheral analysis set. 
AAS: Axial analysis set; ASDAS: Ankylosing Spondylitis Disease Activity Score; BASDAI: Bath Ankylosing Spondylitis 
Disease Activity Index; CRP: C-reactive protein; DAS28: Disease Activity Score – 28 joints; ESR: Erythrocyte 
sedimentation rate; LOCF: Last observation carried forward; PAS: Peripheral analysis set.
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clinical remission. Adalimumab effectively attenuated 
patients’ EAMs, most notably halving the frequency 
of dermal psoriasis in patients with PsA from 90.1% 
at baseline to 43.0% at visit V4 LOCF. The sustained 
effectiveness of adalimumab was further evidenced 
by an NSAID discontinuation rate of >95% in both 
analysis sets during the course of the study.

The burden of AS and PsA on work status and pro-
ductivity has been well documented. A cross-sectional 
study from The Netherlands involving 685 patients 
with AS aged 16–60 years found that labor force par-
ticipation was 11% lower and AS-related work disabil-
ity was 15% higher than that in the general popula-
tion  [22]. An observational study from Europe which 
followed 209 patients with AS for 2 years reported 
adjusted work disability rates of 41, 23 and 9% in The 

Netherlands, France and Belgium, respectively, higher 
in all countries than would be expected in the general 
population  [23]. Among patients who had a paid job, 
the mean number of sick leave days per patient per 
year due to AS was 19, 6 and 9, respectively  [23]. In 
patients with PsA, work disability rates of 25–39% at 
the start of treatment with disease-modifying agents or 
biological therapy have been reported [24,25].

In the current study, the positive impact of adalim-
umab on disease activity was paralleled by improve-
ments in patients’ functional status and working abil-
ity. The BASFI and patient-reported HAQ-DI scales 
indicated sustained and continuous improvements in 
axial and peripheral symptoms throughout the obser-
vation period. Moreover, the substantial improvement 
observed in WPAI-SHP outcomes was particularly 

Figure 3.  Evolution of extra-articular manifestations in patients with ankylosing spondylitis or psoriatic arthritis. 
AS: Ankylosing spondylitis; IBD: Inflammatory bowel disease; LOCF: Last observation carried forward; 
PsA: Psoriatic arthritis.
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Figure 4.  Evolution of functional activity in (A) the axial analysis set and (B) the peripheral analysis set. 
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Table 4. Serious adverse drug reactions in the full analysis set population.

System organ class SADR Patients

Preferred term n n %

Any SADR 31 20 3.6

Ear and labyrinth disorders: 2 1 0.2

– Hypoacusis 1 1 0.2

– Tinnitus 1 1 0.2

Gastrointestinal disorders: 3 2 0.4

– Abdominal pain 1 1 0.2

– Oral mucosal blistering 1 1 0.2

– Vomiting 1 1 0.2

General disorders and administration site conditions: 4 4 0.7

– Feeling abnormal 1 1 0.2

– Injection site erythema 1 1 0.2

– Injection site rash 1 1 0.2

– Pyrexia 1 1 0.2

Immune system disorders: 1 1 0.2

– Hypersensitivity 1 1 0.2

Infections and infestations: 3 2 0.4

– Erysipelas 1 1 0.2

– Lymphadenitis bacterial 2 1 0.2

Investigations: 4 2 0.4

– Alanine aminotransferase increased 1 1 0.2

– Aspartate aminotransferase increased 1 1 0.2

– Gamma-glutamyltransferase increased 1 1 0.2

– White blood cell count decreased 1 1 0.2

Musculoskeletal and connective tissue disorders: 2 2 0.4

– Morphea 1 1 0.2

– Pain in extremity 1 1 0.2

Neoplasms benign, malignant and unspecified 
(including cysts and polyps):

1 1 0.2

– Chronic lymphocytic leukemia 1 1 0.2

Nervous system disorders: 3 3 0.5

– Dysgeusia 1 1 0.2

– Guillain–Barré syndrome 1 1 0.2

– Headache 1 1 0.2

Skin and subcutaneous tissue disorders: 6 6 1.1

– Dermatitis 1 1 0.2

– Dermatitis allergic 1 1 0.2

– Dermatitis atopic 1 1 0.2

– Skin ulcer 2 2 0.4

– Toxic skin eruption 1 1 0.2

SADR: Serious adverse drug reaction.
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relevant considering that SpA typically affects young 
to middle-aged adults. Our findings are consistent 
with a post hoc analysis of the pivotal Adalimumab 
Trial Evaluating Long-Term Efficacy and Safety in 
AS  [3], which reported sustained improvements in 
work outcomes (also measured on the WPAI-SHP) 
throughout 3 years of adalimumab exposure [26].

Tools to measure disease activity in patients with 
AS and PsA are considered to be an essential aspect of 
patient management. Current opinion is that compos-
ite measures inclusive of all clinical domains are more 
likely to provide complete and reliable information 
regarding disease activity and treatment response [27]. 
Recognized weaknesses in single-item variables 
(e.g.,  pain, CRP) and indices (e.g.,  BASDAI) used 
to measure AS disease severity led to development of 
the ASDAS  [13], which has been shown to perform 
well methodologically and has high construct and 
discriminatory validity  [13,14]. Inclusion of the acute 
phase reactants, CRP or ESR, enhances its clini-
cal relevance  [28]. In a post hoc analysis of the obser-
vational RHAPSDODY trial  [29], the ASDAS and 
BASDAI were similarly sensitive to changes over time 
as calculated by standardized response means. Both 
instruments discriminated well between responders 
and nonresponders according to Assessment of Spon-
dyloArthritis International Society 40% improvement 
criteria and ASAS partial remission criteria [30]. In this 
same analysis, the ASDAS proved to be applicable for 
analysis of treatment effects in AS subpopulations, 
covering both the patient’s and physician’s perspective 
without an obvious predominance of any construct, 
which is a recognized weakness of the fully patient-
oriented BASDAI  [28]. In the current observational 
study, the ASDAS was used widely by participating 
physicians suggesting that further investigation in 
clinical studies of anti-TNF therapy in patients with 
AS and PsA and more widespread use in routine 
clinical practice may be warranted.

Adalimumab was well tolerated in this study. All 
adverse events were within the scope of expected 
adverse drug reactions for this biological agent  [12]. 
Consistent with another observational study which 

reported on the safety and effectiveness of adalim-
umab over 5 years of treatment in routine clinical 
practice [31], no new safety concerns were identified.

In terms of limitations, it is generally acknowledged 
that data collected in an observational study are of 
a lower evidence quality than those derived from a 
randomized clinical trial. Nevertheless, real-world 
data have advantages in terms of more readily allow-
ing generalizations and deductions to the standard of 
care situation in other patients with AS and PsA. That 
said, values reported for disease activity in the current 
study must be interpreted with a degree of caution. 
Some instruments used to measure disease activity lack 
construct validity (e.g.,  BASDAI), while others were 
originally designed for other diseases (e.g.,  DAS28) 
or have yet to be widely adopted into daily practice 
(e.g.,  ASDAS). Notwithstanding these limitations, 
the long-term effectiveness of adalimumab observed in 
the current study aligns with results reported in other 
observational or open-label studies of adalimumab in 
routine clinical practice [7,8,31,32].

Conclusion
Adalimumab was shown to be an effective and well-
tolerated treatment in patients with AS and PsA in 
central–eastern Europe. Axial and peripheral joint 
symptoms, as well as EAMs, were managed effectively. 
Along with disease activity, patients’ physical function 
and working ability improved. No new clinical con-
cerns were identified with regard to type or incidence 
of SADRs, and no new safety signals were observed.
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Preferred term n n %

Surgical and medical procedures: 1 1 0.2

– Lymphadenectomy 1 1 0.2

Vascular disorders 1 1 0.2

– Hypertension 1 1 0.2

SADR: Serious adverse drug reaction.
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Executive summary

•	 There is no published literature on clinical effectiveness and patient-reported outcomes in patients with 
ankylosing spondylitis and psoriatic arthritis treated with adalimumab in central and eastern Europe.

•	 This multicenter, prospective, single-arm, observational study evaluated long-term clinical outcomes of 
adalimumab therapy in routine clinical practice at sites in Hungary, Romania, Slovakia, Czech Republic, Estonia 
and Ukraine.

•	 Out of 555 evaluable patients, 403 had ankylosing spondylitis and 151 had psoriatic arthritis. Patients received 
adalimumab 40 mg subcutaneously every 2 weeks and were followed for 12 months.

•	 At study end, 319 patients (76.1%) with axial symptoms and 66 patients (83.5%) with peripheral symptoms 
achieved a clinical response, and 33.6% of patients with axial symptoms and 13.9% of patients with peripheral 
symptoms achieved clinical remission, according to predefined criteria.

•	 Adalimumab had sustained effectiveness on extra-articular manifestations and improved patients’ physical 
function and working ability.

•	 No new clinical concerns were identified with regard to type and incidence of adverse drug reactions.
•	 The long-term effectiveness of adalimumab observed in the current study is consistent with other reports of 

adalimumab in routine clinical practice.
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