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Abstract

Background: Patients with ankylosing spondylitis (AS) are
substantial users of healthcare resources due to chronic and
potentially disabling disease. This study assessed the impact
of adalimumab on clinical outcomes, healthcare resource
utilization, and sick leave in patients with AS in five Central and
Eastern Europe (CEE) countries.

Methods: This was an observational study in the routine clinical
setting. Patients diagnosed with AS and starting treatment

with originator adalimumab were followed for 12 months by
assessing disease activity (Bath Ankylosing Spondylitis Disease
Activity Index [BASDAI] and Ankylosing Spondylitis Disease
Activity Score [ASDAS]) and physical function (Bath Ankylosing
Spondylitis Functional Index [BASFI]). Data on healthcare
resource utilization and sick leave were collected prospectively
and compared with historical data before adalimumab initiation,
as well as between treatment responders and non-responders
defined by BASDAI-50.

Results: The total effectiveness population comprised 450
patients with on average long-standing AS, high disease activity,
and functional impairment. At 12 months of adalimumab
therapy, mean ASDAS and BASFI scores were in the range of low

Introduction

Ankylosing spondylitis (AS) is the prototype of axial
spondyloarthritis (SpA),"? characterized by advanced structural
changes in the sacroiliac joints, which, together with persistent
inflammatory disease activity and progressive structural
damage in the spine, can lead to severe functional disability.

disease activity and normal physical function, respectively. The
mean number of hospital admissions, hospital inpatient days,
and healthcare provider visits were decreased by 67.9, 83.0, and
46.3%, respectively. The number and length of sick leaves were
decreased by 65.6 and 81.4%, respectively. Reductions were
higher in treatment responders than non-responders.

Conclusion: Originator adalimumab in routine clinical

practice in five CEE countries produced clinically meaningful
improvements in disease activity and physical function, and it
was associated with reductions in healthcare resource utilization
and sick leave.

Keywords: adalimumab, ankylosing spondylitis, disease
activity, healthcare resource utilization, physical function, work
outcomes.
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Inflammation may also affect peripheral joints and entheses,
and extra-articular manifestations (EAMs) such as uveitis,
inflammatory bowel disease, and psoriasis are frequently
present.>* Similar to individuals with other inflammatory
musculoskeletal disorders, AS patients have a reduced health-
related quality of life (HRQoL) compared with the general
population.®
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Due to the chronic, disabling nature of the disease and
average young age at onset, AS is associated with substantial
direct medical and indirect societal costs.%” AS patients are
substantial users of disease-related healthcare resources, with
higher disease activity and worse physical functioning being
major determinants of these costs.%” Moreover, patients with
AS have significant sick leave and may experience reduced
productivity while at work due to limitations imposed by
impaired physical functioning.”® Thus, interventions that
maintain or improve patients’ functional ability have the
greatest potential to reduce the total costs of the disease.’

Originator adalimumab (HUMIRA®; AbbVie Inc., North Chicago,
IL, USA) is a fully human anti-tumour necrosis factor (TNF)
monoclonal antibody that effectively reduces the long-term
signs and symptoms of AS,'%"1% and EAMs such as uveitis
flares.* Treatment with adalimumab has also been shown to
improve patients’ HRQoL and work outcomes such as work
productivity,'>>-"® and it was cost effective based on a UK
health economic assessment.'” However, health economic data
cannot be generalized across countries due to differences in
healthcare systems and health insurance schemes. At present,
there is limited available evidence on clinical effectiveness
and health economic outcomes in patients with AS treated
with adalimumab in the routine clinical setting in Central

and Eastern Europe (CEE). This 1-year observational study

was undertaken to evaluate the effectiveness and safety of
adalimumab in routine clinical practice in CEE and to obtain
region-specific data on the impact of adalimumab therapy on
healthcare resource utilization, sick leave, and work status.

Methods
Study design and population

This observational study was performed in a multi-country, multi-
centre, single-arm format in five CEE countries (Croatia, Czech
Republic, Hungary, Romania, and Russia) between October 2012
and October 2014. The study was approved by the local ethics
committees of the participating countries according to local

laws and regulations. The study was conducted according to

the Declaration of Helsinki for all human or animal experimental
investigations. The study is registered at ClinicalTrials.gov
(ClinicalTrials.gov identifier NCT01754727).2°

Patients older than 18 years with active AS and fulfilling the
modified New York Criteria?! were eligible for the study. All
patients were assigned treatment with originator adalimumab
(hereafter referred to as adalimumab) and were prescribed
adalimumab for <1 month before study enrolment and
independent of study inclusion. A negative screening test result
for tuberculosis (TB) or TB prophylaxis as per local guidelines
was required. Patients had to be willing to authorize the use
and disclosure of personal and health data and to provide
written informed consent to participate in the study.

Patients were treated with adalimumab 40 mg subcutaneously
every other week throughout the 12-month follow-up period.
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Patients with dose modifications were not excluded from the
study per protocol. Assessments were performed at enrolment
(baseline) and then prospectively at 3 (Visit 1), 6 (Visit 2), 9 (Visit 3),
and 12 (Visit 4) months of treatment, though the actual number
and timing of follow-up visits were at the investigator’s
discretion. In the event of premature discontinuation of
adalimumab treatment before study end, the patient’s next
routine follow-up visit was the study termination visit.

Assessments

Patient sociodemographic characteristics and AS-specific
medical history were recorded at baseline.

Disease activity was assessed using the Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and Ankylosing
Spondylitis Disease Activity Score (ASDAS). BASDAI scores
range on a numerical scale from 0 (no symptoms) to 10 (very
severe symptoms).?? Treatment response was defined as a

50% reduction from baseline in the BASDAI score,?? and it is
expressed as BASDAI-50 response. Remission (inactive disease)
was defined as ASDAS score <1.3; low disease activity by scores
between 1.3 and <2.1; high disease activity by scores between
2.1 and 3.5; and very high disease activity by scores >3.5.
Clinically important improvement was defined as an ASDAS
change of >1.1 units, and major improvement was defined as

a change of =2.0 units.?3?* Functionality was measured by the
Bath Ankylosing Spondylitis Functional Index (BASFI) score on a
numerical scale from 0 to 10.22

Data on AS-related healthcare resource utilization and sick
leave during treatment with adalimumab were recorded
prospectively by a systematic interview with the patient at each
study visit. The number of admissions to hospital, number of
hospital inpatient days, number of visits to various healthcare
providers (e.g. general practitioner, rheumatologist, other
specialists, physiotherapist, and rheumatology nurse), number
of episodes of sick leave, and number of sick leave days were
recorded. These same data on AS-related healthcare resource
utilization and sick leave in the 3-month period preceding the
start of adalimumab therapy were also recorded at baseline.
Retrospective data were collected by medical chart review and
supplemented by patient interview. The 3-month data were
multiplied by a factor of 4 for comparison with the prospective
12-month data collected during adalimumab therapy. This
approach was used to limit memory bias.?>26

Changes in healthcare resource utilization and sick leave in the
12 months before and after the start of adalimumab treatment
were compared between treatment responders and non-
responders defined by achieving or not achieving a BASDAI-50
response.

At each visit, data on AS-specific systemic medication and
information on work status were also recorded. Serious adverse
events (SAEs) were reported based on the Medical Dictionary
for Regulatory Activities (version 18.1, English) system organ
class and preferred term.

Opris-Belinski D, Erdes SF, Grazio S, SenoltL, Hojnik M, Nagy O, Marina D, Szant6 S. Drugs in Context 2018; 7: 212556. DOI: 10.7573/dic.212556 20f8

ISSN: 1740-4398


https://doi.org/10.7573/dic.212556
https://doi.org/10.7573/dic.212556
http://drugsincontext.com

ORIGINAL RESEARCH - Effect of adalimumab on clinical outcomes, resource utilization, and sick leave in AS patients

drugsincontext.com

Statistical analyses

Statistical analyses were conducted using SAS® version

9.2 (SAS Institute, Cary, NC, USA). The total effectiveness
population consists of all patients who received at least

one dose of adalimumab in the course of the study. In this
observational study, no hypothesis testing was performed;
results are summarized by descriptive statistics. Continuous
parameters are described as mean + standard deviation (SD).
Categorical data are described using absolute and relative

(%) frequency distributions. For assessments over time, the
observed case analysis by visit (Visits 1 to 4) is used. For
disease activity and functionality measures, the observed

case analysis is complemented by an analysis according to the
last observation carried forward (LOCF) principle at final visit
(Visit 4). The last evaluable score was used for the analysis, and
the respective value for the corresponding visit is expressed as
Visit 4-LOCF. A descriptive subgroup analysis was performed
to compare the results of healthcare resource utilization and
sick leaves stratified by treatment response (as defined by
BASDAI-50 response). The study was not powered for statistical
comparison between subgroups.

Results
Patient disposition

A total of 452 patients were enrolled in the study: 148 (32.7%)
in Hungary, 121 (26.8%) in Romania, 90 (19.9%) in Russia, 62
(13.7%) in the Czech Republic, and 31 (6.9%) in Croatia. As two
enrolled patients did not receive adalimumab treatment, the
total effectiveness population comprised 450 patients.

In total, 109 patients dropped out of the study before study
end. For 87 of these patients, reasons for study discontinuation
were investigator decision (n=49), lost to follow-up (n=15),
patient request (n=11), adverse event (n=11), and SAE (n=1).
The remaining 22 patients were lost to follow-up without a
documented reason.

Mean study follow-up was 318.3+102.3 days.

Almost all patients with valid data (>98.4%) received adalimumab
at the recommended dose of 40 mg subcutaneously every other
week over the study course. During the 12-month observational
period, eight patients had one dosage change and four patients
had two dosage changes. The proportion of patients who
received 40 mg every week was 0.7% (n=3, Visit 0), 0.7% (n=3,

Visit 1), 0.5% (n=2, Visit 2), 1.1% (n=4, Visit 3), and 0.3% (n=1, Visit 4).

Baseline demographics and clinical
characteristics

The baseline demographic and clinical characteristics of

the 450 patients in the total effectiveness population are
summarized in Table 1. Mean age + SD was 42.9+12.1 years, and
68.7% of patients were men. Mean duration from diagnosis
was 7.748.7 years. At study inclusion, 62.7% of patients (n=282)

Table 1.

Baseline demographics and clinical

characteristics of patients in the total
effectiveness population (n=450).

Characteristics

Value

Age (years), mean + SD

42.9+12.1

Male:female ratio, n (%)

309 (68.7%):141 (31.3%)

Time from AS diagnosis

7.7+8.7

(years), mean £+ SD

Positive TB screening, n (%) 37 (8.2)
Working full-time (paid), n (%) 282 (62.7)

Peripheral arthritis, n (%) 175 (38.9)
Extra-articular manifestations,
n (%)
Uveitis 86 (19.1)
Inflammatory bowel 42 (9.3)
disease
Psoriasis 29 (6.4)
BASDAI (0-10), mean + SD 6.3+2.1
ASDAS, mean + SD 4.0+1.1
BASFI (0-10), mean = SD 6.2+2.3

AS, ankylosing spondylitis; ASDAS, Ankylosing
Spondylitis Disease Activity Score; BASDAI, Bath
Ankylosing Spondylitis Disease Activity Index; BASFI,
Bath Ankylosing Spondylitis Functional Index; SD,
standard deviation; TB, tuberculosis.

were employed full-time, 10% (n=45) were retired, and 18.2%
(n=82) were unemployed due to disability, mainly relating to
AS. AS-related EAMs (past or present) at the time of enrolment
included uveitis (n=86; 19.1%), inflammatory bowel disease
(n=42; 9.3%), and psoriasis (n=29; 6.4%); 38.9% of patients
(n=175) had peripheral arthritis. Previous use of conventional
synthetic disease-modifying antirheumatic drugs (csDMARD) or
biological DMARD (bDMARD) medications was documented for
42.9% of patients (n=193). The most frequently used csDMARD
was sulfasalazine (n=127; 28.2%), and 14.2% of patients had
previously been exposed to bDMARDs (etanercept, infliximab,
or golimumab). At study inclusion, 293 patients (65.1%) were
receiving AS-specific medications, mainly non-steroidal anti-
inflammatory agents (NSAIDs), including cyclo-oxygenase-2
(COX-2) inhibitors (n=214; 47.6%), and 82 patients (18.2%) were
taking sulfasalazine. Baseline BASDAI (6.3%2.1), ASDAS (4.0+1.1),
and BASFI (6.2+2.3) scores indicated high levels of disease
activity and functional impairment.

Improvements in disease activity,
physical function, and work status during
adalimumab treatment

Remarkable improvements in disease activity and physical
function were observed by the first visit at 3 months, followed
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Figure 1. Disease activity and physical functioning at baseline, month 3
(Visit 1), month 6 (Visit 2), month 9 (Visit 3), month 12 (Visit 4),
and month 12 LOCF (Visit 4-LOCF).
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Baseline Visit 1 Visit 2 Visit 3 Visit 4 Visit 4-LOCF
Visit number
Patient number (n)
Baseline Visit 1 Visit 2 Visit 3 Visit 4 Visit 4-LOCF
BASDAI 443 426 396 368 352 430
ASDAS 443 425 394 365 350 429
BASFI 436 420 387 363 345 429

ASDAS, Ankylosing Spondylitis Disease Activity Score; BASDAI, Bath Ankylosing
Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional

Index; LOCF, last observation carried forward.

by more gradual but continued improvements through to
study end. Mean + SD BASDAI, ASDAS, and BASFI scores at the
last study visit as observed were 2.0+1.6, 1.7+1.0, and 2.3+2.0,
respectively (Figure 1). Compared with baseline, BASDAI-50
response was achieved by 78.9% of patients at study end, and
ASDAS major improvement was shown by 64.8% of patients
(observed data).

The proportion of patients actively working for payment during
the study increased slightly from 62.7% at baseline (n=282) to
67.6% at month 12 (n=244).

Reduction in healthcare resource utilization
and sick leave

Improvements were observed across all parameters used to
compare healthcare resource utilization before and after the
start of adalimumab treatment.

Reductions by study end (12-month visit) versus the 12-month
period prior to adalimumab therapy were as follows (all observed
data): mean number of hospital admissions from 2.8+3.9 (n=404)
t0 0.942.8 (n=392), a decrease of 67.9%; mean number of inpatient
days from 23.0+40.8 (n=395) to 3.9£17.7 (n=388), a decrease

of 83.0%; mean number of visits to healthcare providers from

25.7+22.8 (n=422) to 13.8+11.3 (n=411), a decrease of 46.3%,
which was mainly due to fewer visits to rheumatologists
(—4.4 visits) and general practitioners (—4.3 visits).

Data on sick leave were analysed for employed patients

(i.e. those with a ‘working for payment’ status at baseline

and at least once during follow-up). Reductions by study

end (12-month visit) versus the 12-month period prior to
adalimumab therapy were as follows (all observed data): mean
number of sick leave episodes from 3.2+8.8 (n=246) to 1.1+5.6
(n=249), a decrease of 65.6%; mean number of sick leave days
from 32.2+69.2 (n=243) to 5.1£24.5 (n=249), a decrease of 81.4%.

In a subgroup analysis stratified by the BASDAI-50 treatment
response, reductions in the numbers of hospital admissions,
inpatient days, sick leave episodes, and sick leave days were
numerically larger in treatment responders compared with
treatment non-responders; the only parameter showing no
difference was the number of visits to various healthcare
providers (Table 2).

Safety outcomes

A total of 29 SAEs, most frequently infections and infestations,
were reported in 19 patients (4.2% of the effectiveness
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Table 2. Changes in healthcare resource utilization and sick leave in the 12 months before and after the start of
adalimumab treatment according to treatment response defined by BASDAI-50.

Responders Non-responders

Number of hospital admissions, mean + SD

-2.4+4.5 (n=263) -0.8+4.3 (n=104)

Number of inpatient days, mean + SD

-21.7£38.2 (n=255) -16.0£60.1 (n=101)

Number of visits to different healthcare providers, mean + SD

-11.6£20.8 (n=284) -12.4£26.7 (n=109)

Number of sick leave episodes, mean + SD

-2.6£5.9 (n=173) -0.7+£3.4 (n=57)

Number of sick leave days, mean + SD

-29.2+64.7 (n=172) -18.41£66.7 (N=56)

SD, standard deviation.

BASDAI-50, =50% improvement from baseline in the Bath Ankylosing Spondylitis Disease Activity Index score;

population); 27 of these events (93.1%) were classified as mild or
moderate in severity. Seventeen SAEs (58.6% of the total SAEs)
were considered to be related to adalimumab with reasonable
possibility; the remaining events were assessed as unrelated.
All events were within the scope of the known safety profile of
adalimumab. No new safety signals were detected.

Discussion

As treatment with bDMARDs is considerably more expensive
than that with conventional systemic agents, reductions in
the utilization of healthcare resources as well as benefits in
functional status and work productivity outcomes are of
particular socioeconomic interest.

In this cohort of patients with AS from five participating CEE
countries, marked improvements were observed in clinical
disease activity and physical function under adalimumab
therapy, as well as decreases in healthcare resource utilization
and number of sick leave episodes and sick leave days,
compared with the period prior to starting adalimumab
therapy. These findings are consistent with other studies
reporting reductions in hospital admissions and sick leave in
AS patients during treatment with anti-TNF agents.?’-2° As
shown previously with infliximab, cost savings generated by
fewer hospital admissions and sick leave days can contribute
substantially towards reducing the direct and indirect costs
of AS,% offering a range of benefits for healthcare systems,
employers, and patients. Moreover, economic assessments
conducted in the UK showed that adalimumab'® and other anti-
TNF agents3® were cost effective compared with conventional
therapy for treating patients with AS and non-radiographic
axial SpA.

Reductions in the various parameters of healthcare resource
utilizations were considerable in our study, especially for
number of sick leave days. Despite the relatively short
observational period of 12 months, an increase in the
proportion of patients who could work for payment was
also noted. These findings are in line with the sizeable
improvements observed in clinical outcomes: despite the

lengthy average disease duration, at the end of the study,
mean ASDAS was in the range of low disease activity (<2.1)?3
and mean BASFI was in the range of normal physical function
(<3.0).3"32 It has been shown previously that the capability

of AS patients to work correlates directly with the physical
consequences associated with their condition.3334 Further,
even though improvements with adalimumab therapy were
observed amongst both responders and non-responders as
defined by the BASDAI-50 response, it was shown clearly in
our study that reductions in healthcare resource utilization
were much larger amongst clinical responders. The only
parameter showing no difference between responders and
non-responders was the number of outpatient visits. A possible
explanation for this finding may be that the majority of
patients, irrespective of the main clinical disease activity, may
have had comorbidities requiring regular medical checks.

Specific measures to assess workability, such as the Work
Productivity and Activity Impairment-Specific Health Problem
Questionnaire (WPAI-SHP),33 were not employed in our study. In
a previous observational study of adalimumab in CEE countries,
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% during
treatment for 1 year.'®

In general, the data presented in this study agree with previous
global'®1* and regional'® clinical trials investigating the
effectiveness, cost-effectiveness,'® and safety® of adalimumab
in AS. No new safety findings were identified outside of the
well-established safety profile of adalimumab.3>

The study is limited by its observational design, which provides
a lower level of evidence than randomized controlled trials;
however, real-world data better reflect the standard of care
received by patients with AS. As a reasonable proportion of
patients (65%) were using AS-specific medications in addition
to adalimumab and there were no restrictions in changing
concomitant medication, the outcomes observed may not be
solely attributable to adalimumab. The calculation method and
retrospective-prospective manner in which patient charts and
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patient interviews were used to determine healthcare resource Conclusion

utilization and sick leave may have introduced recall and

seasonal bias. Lastly, retrospective data for healthcare resource Treatment with originator adalimumab in routine clinical
utilization and sick leave may have been overestimated by practice in five participating CEE countries was associated with
extrapolating data reported for the 3 months immediately clinically meaningful improvements in disease activity and
before the start of adalimumab treatment (when disease physical function as well as sizeable reductions in healthcare
activity may have been higher) across a 12-month period. resource utilization and sick leave.

Contributions: The design and study conduct for the clinical trial were provided by AbbVie. DOB, MH, and ON contributed substantially to
the conception and design of the work. DOB, SFE, SG, LS, MH, ON, and SS contributed substantially to the acquisition, analysis, and interpretation
of data for the work. DOB, SFE, SG, LS, MH, ON, DM, and SS contributed substantially to drafting of the manuscript and revising it critically for
important intellectual content. DOB, SFE, SG, LS, MH, ON, DM, and SS provided final approval of the version to be published.

Disclosure and potential conflicts of interest: Dr Opris-Belinski has received speaker fees from AbbVie, BMS, Pfizer, Roche, and Teva;
and has received consulting fees from AbbVie, BMS, Pfizer, Roche, and Teva. Dr Erdes has received honoraria for lectures from AbbVie, Biocad,
Dr Reddy’s, Gedeon Richter, MSD, Novartis, Pfizer, and USB; and has received support for clinical trials and scientific projects from AbbVie, Biocad,
MSD, Novartis, and UCB. Dr Grazio has received speaker fees from AbbVie/Abbott Laboratories, Belupo, Berlin-Chemie, Boehringer Ingelheim,
Eli Lilly, Ewopharma, Griinenthal, Krka, Medis, MSD, Novartis, Pfizer, PharmaSwiss, Pliva/Teva, Roche, Sanofi-Aventis, and Stada; has received
consulting fees from AbbVie/Abbott Laboratories, Eli Lilly, Griinenthal, MSD, Novartis, Pfizer, and Roche; and has received support for clinical
trials and scientific projects from AbbVie/Abbott Laboratories, Krka, MSD, and SetPoint Medical. Dr Senolt has received speaker fees, consulting
fees, and support for clinical trials and scientific projects from AbbVie, Bristol-Myers Squibb, Celgene Corporation, Eli Lilly, Merck Sharp and
Dohme, Novartis, Pfizer, Roche, Samsung, Sanofi Genzyme, Takeda, and UCB. Dr Szénté has received speaker fees from AbbVie, Bristol-Myers
Squibb, Novartis, Pfizer, and Roche; has received consulting fees from AbbVie, Pfizer, and Teva; and has received support for clinical trials and
projects from AbbVie, Pfizer, and Roche. Dr Hojnik, Dr Marina, and Dr Nagy are employees of AbbVie Ltd and may own AbbVie stock. The
International Committee of Medical Journal Editors (ICMJE) Potential Conflicts of Interests form for the authors are available for download at
http://www.drugsincontext.com/wp-content/uploads/2018/10/dic.212556-COl.pdf

Acknowledgments: Medical writing assistance was provided by Robert Furlong and Kerry Dechant of Content Ed Net. The study was
previously presented as a poster (THU0363) at the Annual European Congress of Rheumatology, Madrid, Spain, 14-17 June 2017.

Funding declaration: Financial support for the clinical trial and for medical writing assistance was provided by AbbVie.

Copyright: Copyright © 2018 Opris-Belinski D, Erdes SF, Grazio S, Senolt L, Hojnik M, Nagy O, Marina D, Szanté S. Published by Drugs in Context
under Creative Commons License Deed CC BY NC ND 4.0 which allows anyone to copy, distribute, and transmit the article provided it is properly
attributed in the manner specified below. No commercial use without permission.

Correct attribution: Copyright © 2018 Opris-Belinski D, Erdes SF, Grazio S, Senolt L, Hojnik M, Nagy O, Marina D, Szant6 S.
https://doi.org/10.7573/dic.212556. Published by Drugs in Context under Creative Commons License Deed CC BY NC ND 4.0.

Article URL: https://www.drugsincontext.com/impact-of-adalimumab-on-clinical-outcomes-healthcare-resource-utilization-and-sick-leave-
in-patients-with-ankylosing-spondylitis-an-observational-study-from-five-central-and-eastern-european-countries

Correspondence: Daniela Opris-Belinski, Spitalul Clinic Sfanta Maria, Bd lon Mihalache 37-39, S1, Bucharest, Romania.
danaopris0103@yahoo.com

Provenance: submitted; externally peer reviewed.

Submitted: 5 September 2018; Peer review comments to author: 12 October 2018; Revised manuscript received: 25 October 2018;
Accepted: 26 October 2018; Publication date: 21 November 2018.

Drugs in Context is published by BioExcel Publishing Ltd. Registered office: Plaza Building, Lee High Road, London, England, SE13 5PT.
BioExcel Publishing Limited is registered in England Number 10038393. VAT GB 252 7720 07.
For all manuscript and submissions enquiries, contact the Editor-in-Chief gordon.mallarkey@bioexcelpublishing.com

For all permissions, rights and reprints, contact David Hughes david.hughes@bioexcelpublishing.com

References

1. Dougados M, Baeten D. Spondyloarthritis. Lancet. 2011;377(9783):2127-2137. https://dx.doi.org/10.1016/50140-6736(11)60071-8

2. Taurog JD, Chhabra A, Colbert RA. Ankylosing spondylitis and axial spondyloarthritis. N Engl J Med. 2016;374(26):2563-2574.
https://dx.doi.org/10.1056/NEJMra1406182

3. BraunJ, Sieper J. Ankylosing spondylitis. Lancet. 2007;369:1379-1390. https://dx.doi.org/10.1016/S0140-6736(07)60635-7
Daikh DI, Chen PP. Advances in managing ankylosing spondylitis. FT000Prime Rep. 2014;6:78.
http://f1000.com/prime/reports/m/6/78

Opris-Belinski D, Erdes SF, Grazio S, SenoltL, Hojnik M, Nagy O, Marina D, Szant6 S. Drugs in Context 2018; 7: 212556. DOI: 10.7573/dic.212556 60f8
ISSN: 1740-4398


https://doi.org/10.7573/dic.212556
https://doi.org/10.7573/dic.212556
http://drugsincontext.com
http://www.drugsincontext.com/wp-content/uploads/2018/10/dic.212556-COI.pdf
https://doi.org/10.7573/dic.212556
https://www.drugsincontext.com/impact-of-adalimumab-on-clinical-outcomes-healthcare-resource-utilization-and-sick-leave-in-patients-with-ankylosing-spondylitis-an-observational-study-from-five-central-and-eastern-european-countries
https://www.drugsincontext.com/impact-of-adalimumab-on-clinical-outcomes-healthcare-resource-utilization-and-sick-leave-in-patients-with-ankylosing-spondylitis-an-observational-study-from-five-central-and-eastern-european-countries
mailto:danaopris0103@yahoo.com
mailto:gordon.mallarkey@bioexcelpublishing.com
mailto:david.hughes@bioexcelpublishing.com
https://dx.doi.org/10.1016/S0140-6736(11)60071-8
https://dx.doi.org/10.1056/NEJMra1406182
https://dx.doi.org/10.1016/S0140-6736(07)60635-7
http://f1000.com/prime/reports/m/6/78

ORIGINAL RESEARCH - Effect of adalimumab on clinical outcomes, resource utilization, and sick leave in AS patients drugsincontext.com

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kotsis K, Voulgari PV, Drosos AA, Carvalho AF, Hyphantis T. Health-related quality of life in patients with ankylosing spondylitis: a
comprehensive review. Expert Rev Pharmacoeco Outcomes Res. 2014;14(6):857-872. https://dx.doi.org/10.1586/14737167.2014.957679
Boonen A, van der Heijde D, Landewé R, et al. Direct costs of ankylosing spondylitis and its determinants: an analysis among
three European countries. Ann Rheum Dis. 2003;62(8):732-740. https://dx.doi.org/10.1136/ard.62.8.732

Boonen A, van der Heijde D. Review of the costs of iliness of ankylosing spondylitis and methodologic notes. Expert Rev
Pharmacoecon Outcomes Res. 2005;5(2):163-181. https://dx.doi.org/10.1586/14737167.5.2.163

Boonen A, Brinkhuizen T, Landewé R, van der Heijde D, Severens JL. Impact of ankylosing spondylitis on sick leave, presenteeism
and unpaid productivity, and estimation of the societal cost. Ann Rheum Dis. 2010;69(6):1123-1128.
https://dx.doi.org/10.1136/ard.2009.116764

Ward MM. Functional disability predicts total costs in patients with ankylosing spondylitis. Arthritis Rheum. 2002;46(1):223-231.
https://onlinelibrary.wiley.com/doi/10.1002/1529-0131%28200201%2946%3A1%3C223%3A%3AAID-ART498%3E3.0.CO%3B2-%23
van der Heijde D, Kivitz A, Schiff MH, et al. ATLAS Study Group. Efficacy and safety of adalimumab in patients with ankylosing
spondylitis: results of a multicenter, randomized, double-blind, placebo-controlled trial. Arthritis Rheum. 2006;54(7):2136-2146.
https://dx.doi.org/10.1002/art.21913

van der Heijde D, Pangan AL, Schiff MH, et al. ATLAS Study Group. Adalimumab effectively reduces the signs and symptoms of
active ankylosing spondylitis in patients with total spinal ankylosis. Ann Rheum Dis. 2008;67(9):1218-1221.
https://dx.doi.org/10.1136/ard.2007.082529

Sieper J, van der Heijde D, Dougados M, Brown LS, Lavie F, Pangan AL. Early response to adalimumab predicts long-term
remission through 5 years of treatment in patients with ankylosing spondylitis. Ann Rheum Dis. 2012;71(5):700-706.
https://dx.doi.org/10.1136/annrheumdis-2011-200358

van der Heijde D, Breban M, Halter D, et al. Maintenance of improvement in spinal mobility, physical function and quality of life
in patients with ankylosing spondylitis after 5 years in a clinical trial of adalimumab. Rheumatology (Oxford). 2015;54(7):1210-1219.
https://dx.doi.org/10.1093/rheumatology/keu438

Rudwaleit M, Redevand E, Holck P, et al. Adalimumab effectively reduces the rate of anterior uveitis flares in patients with active
ankylosing spondylitis: results of a prospective open-label study. Ann Rheum Dis. 2009;68(5):696-701.
https://dx.doi.org/10.1136/ard.2008.092585

van der Heijde D, Schiff MH, Sieper J, et al. ATLAS Study Group. Adalimumab effectiveness for the treatment of ankylosing
spondylitis is maintained for up to 2 years: long-term results from the ATLAS trial. Ann Rheum Dis. 2009;68(6):922-929.
https://dx.doi.org/10.1136/ard.2007.087270

Maksymowych WP, Gooch KL, Wong RL, Kupper H, van der Heijde D. Impact of age, sex, physical function, health-related
quality of life, and treatment with adalimumab on work status and work productivity of patients with ankylosing spondylitis. J
Rheumatol. 2010;37(2):385-392. https://dx.doi.org/10.3899/jrheum.090242

Kriiger K, Wollenhaupt J, Lorenz HM, Réther E, Wittig BM. Reduction in sickness absence in patients with rheumatoid arthritis
receiving adalimumab: data from a German noninterventional study. Rheumatol Int. 2012;32(12):3977-3983.
https://dx.doi.org/10.1007/s00296-011-2317-9

Szanté S, Podr G, Opris D, et al. Improved clinical, functional and work outcomes in spondyloarthritides during

real-life adalimumab treatment in central-eastern Europe. J Comp Eff Res. 2016;5(5):475-485.
https://dx.doi.org/10.2217/cer-2016-0020

Botteman MF, Hay JW, Luo MP, Curry AS, Wong RL, van Hout BA. Cost effectiveness of adalimumab for the treatment of
ankylosing spondylitis in the United Kingdom. Rheumatology (Oxford). 2007;46(8):1320-1328.
https://dx.doi.org/10.1093/rheumatology/kem031

ClinicalTrials.gov. Impact of adalimumab (Humira®) therapy on selected health care resource utilization and sick leave in patients
with ankylosing spondylitis in clinical practice. https://clinicaltrials.gov/ct2/show/NCT01754727?term=NCT01754727&rank=1.
Accessed August 13, 2018.

van der Linden S, Valkenburg HA, Cats A. Evaluation of diagnostic criteria for ankylosing spondylitis. A proposal for modification
of the New York criteria. Arthritis Rheum. 1984;27:361-368. PubMed PMID: 6231933

Zochling J. Measures of symptoms and disease status in ankylosing spondylitis: Ankylosing Spondylitis Disease Activity

Score (ASDAS), Ankylosing Spondylitis Quality of Life Scale (ASQol), Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI), Bath Ankylosing Spondylitis Functional Index (BASFI), Bath Ankylosing Spondylitis Global Score (BAS-G),

Bath Ankylosing Spondylitis Metrology Index (BASMI), Dougados Functional Index (DFl), and Health Assessment

Questionnaire for the Spondylarthropathies (HAQ-S). Arthritis Care Res (Hoboken). 2011;63(suppl 11):547-S58.
https://dx.doi.org/10.1002/acr.20575

Machado P, Landewé R, Heijde DV; Assessment of SpondyloArthritis international Society (ASAS). Ankylosing Spondylitis Disease
Activity Score (ASDAS): 2018 update of the nomenclature for disease activity states. Ann Rheum Dis. 2018;77(10):1539-1540.
http://dx.doi.org/10.1136/annrheumdis-2018-213184

Opris-Belinski D, Erdes SF, Grazio S, SenoltL, Hojnik M, Nagy O, Marina D, Szdnt6 S. Drugs in Context 2018; 7: 212556. DOI: 10.7573/dic.212556 70of8
ISSN: 1740-4398


https://doi.org/10.7573/dic.212556
http://drugsincontext.com
https://dx.doi.org/10.1586/14737167.2014.957679
https://dx.doi.org/10.1136/ard.62.8.732
https://dx.doi.org/10.1586/14737167.5.2.163
https://dx.doi.org/10.1136/ard.2009.116764
https://onlinelibrary.wiley.com/doi/10.1002/1529-0131%28200201%2946%3A1%3C223%3A%3AAID-ART498%3E3.0.CO%3B2-%23
https://dx.doi.org/10.1002/art.21913
https://dx.doi.org/10.1136/ard.2007.082529
https://dx.doi.org/10.1136/annrheumdis-2011-200358
https://dx.doi.org/10.1093/rheumatology/keu438
https://dx.doi.org/10.1136/ard.2008.092585
https://dx.doi.org/10.1136/ard.2007.087270
https://dx.doi.org/10.3899/jrheum.090242
https://dx.doi.org/10.1007/s00296-011-2317-9
https://dx.doi.org/10.2217/cer-2016-0020
https://dx.doi.org/10.1093/rheumatology/kem031
https://clinicaltrials.gov/ct2/show/NCT01754727?term=NCT01754727&rank=1
https://dx.doi.org/10.1002/acr.20575
http://dx.doi.org/10.1136/annrheumdis-2018-213184

ORIGINAL RESEARCH - Effect of adalimumab on clinical outcomes, resource utilization, and sick leave in AS patients drugsincontext.com

24. Calin A, Jones SD, Garrett SL, Kennedy LG. Bath Ankylosing Spondylitis Functional Index. Br J Rheumatol. 1995;34(8):793-794.
PubMed PMID: 7551671

25. Merkesdal S, Ruof J, Huelsemann JL, et al. Indirect cost assessment in patients with rheumatoid arthritis (RA): comparison of data
from the health-economic patient questionnaire HEQ-RA and insurance claims data. Arthritis Rheum. 2005;53:234-240.
https://dx.doi.org/10.1002/art.21080

26. Severens JL, Mulder J, Laheij RJF, Verbeek AL. Precision and accuracy in measuring absence from work as a basis for calculating
productivity costs in the Netherlands. Soc Sci Med. 2000;51:243-249. PubMed PMID: 10832571

27. Listing J, Brandt J, Rudwaleit M, Zink A, Sieper J, Braun J. Impact of anti-tumour necrosis factor alpha treatment on admissions to
hospital and days of sick leave in patients with ankylosing spondylitis. Ann Rheum Dis. 2004;63(12):1670-1672.
https://dx.doi.org/10.1136/ard.2003.017327

28. Keat AC, Gaffney K, Gilbert AK, Harris C, Leeder J. Influence of biologic therapy on return to work in people with work disability
due to ankylosing spondylitis. Rheumatology. 2008;47:481-483. https://dx.doi.org/10.1093/rheumatology/ken010

29. Kristensen LE, Petersson IF, Geborek P, et al. Sick leave in patients with ankylosing spondylitis before and after anti-TNF therapy: a
population-based cohort study. Rheumatology. 2012;51:243-249. https://dx.doi.org/10.1093/rheumatology/ker169

30. Corbett M, Soares M, Jhuti G, et al. Tumour necrosis factor-a inhibitors for ankylosing spondylitis and non-radiographic axial
spondyloarthritis: a systematic review and economic evaluation. Health Technol Assess. 2016;20(9):1-334, v-vi.
https://dx.doi.org/10.3310/hta20090

31. Maksymowych WP, Gooch K, Dougados M, et al. Thresholds of patient-reported outcomes that define the patient acceptable
symptom state in ankylosing spondylitis vary over time and by treatment and patient characteristics. Arthritis Care Res (Hoboken).
2010;62(6):826-834. https://dx.doi.org/10.1002/acr.20131

32. Osterhaus JT, Purcaru O. Discriminant validity, responsiveness and reliability of the arthritis-specific Work Productivity Survey
assessing workplace and household productivity within and outside the home in patients with axial spondyloarthritis, including
nonradiographic axial spondyloarthritis and ankylosing spondylitis. Arthritis Res Ther. 2014;16(4):R164.
https://dx.doi.org/10.1186/ar4680

33. Reilly MC, Gooch KL, Wong RL, Kupper H, van der Heijde D. Validity, reliability and responsiveness of the Work Productivity and
Activity Impairment Questionnaire in ankylosing spondylitis. Rheumatology (Oxford). 2010;49(4):812-819.
https://dx.doi.org/10.1093/rheumatology/kep457

34. Prasad M, Wahlqvist P, Shikiar R, Shih YC. A review of self-report instruments measuring health-related work productivity: a
patient-reported outcomes perspective. Pharmacoeconomics. 2004;22:225-244.
https://dx.doi.org/10.2165/00019053-200422040-00002

35. Burmester GR, Panaccione R, Gordon KB, et al. Long-term safety of adalimumab (HUMIRA) in adult patients from global clinical
trials across multiple indications: an updated analysis in 29,987 patients representing 56,951 patient-years. Presented at: 2017
ACR/ARHP Annual Meeting; November 3-8, 2017; San Diego, California, USA.

Opris-Belinski D, Erdes SF, Grazio S, SenoltL, Hojnik M, Nagy O, Marina D, Szant6 S. Drugs in Context 2018; 7: 212556. DOI: 10.7573/dic.212556 80of8
ISSN: 1740-4398


https://doi.org/10.7573/dic.212556
https://doi.org/10.7573/dic.212556
http://drugsincontext.com
https://dx.doi.org/10.1002/art.21080
https://dx.doi.org/10.1136/ard.2003.017327
https://dx.doi.org/10.1093/rheumatology/ken010
https://dx.doi.org/10.1093/rheumatology/ker169
https://dx.doi.org/10.3310/hta20090
https://dx.doi.org/10.1002/acr.20131
https://dx.doi.org/10.1186/ar4680
https://dx.doi.org/10.1093/rheumatology/kep457
https://dx.doi.org/10.2165/00019053-200422040-00002

