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ABSTRACT

Introduction: The diagnosis and treatment of
spondyloarthritis (SpA) is a global challenge,
with no cure available. Adherence to treatment
with biologic disease-modifying antirheumatic
drugs, such as the tumor necrosis factor-a
inhibitor etanercept, varies among patients
with SpA. Inadequate or poor adherence to
treatment may have a negative effect on clinical
outcome and quality of life and may lead to
greater health-related expense.
Methods: This observational, retrospective
study used real-world patient data from the Iraq
National Center of Rheumatology database to
retrospectively assess long-term adherence to

etanercept, specifically evaluating 1- and 7-year
adherence to etanercept among Iraqi patients
with SpA.
Results: In total, data from 763 patients were
included in the analysis. The majority of
patients were men (82.2%). Mean disease dura-
tion at baseline was 5.85 years; 84.0% of
patients received concomitant steroids, and
14.2% were treated with concomitant
methotrexate. Measures of disease activity and
functional status (mean ± SD) at baseline based
on the Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI) and the Bath Ankylos-
ing Spondylitis Functional Index (BASFI) were
8.06 ± 0.83 (range 6.0–9.5) and 7.75 ± 1.12
(range 4.1–9.7), respectively. Around 30% of
patients initiated etanercept treatment within
1 year of diagnosis. After 1 and 7 years, 91.7%
(700/763) and 60.6% (80/132) of patients were
adherent to etanercept treatment. Mean (± SD)
changes from baseline in BASDAI and BASFI
scores for adherent versus non-adherent
patients at 1 year were 6.73 (± 1.90) versus 4.20
(± 1.85) (p = 0.0001) and 6.43 (± 2.04) versus
4.18 (± 1.88) (p = 0.0001), respectively.
Conclusions: These results suggest that Iraqi
patients with SpA benefit from long-term
adherence to etanercept treatment; however,
additional analyses are needed to further assess
the reasons for treatment discontinuation,
which may include disease remission.
Trial Registration: ClinicalTrials.gov:
NCT04507776.
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Key Summary Points

Why carry out this study?

Real-world data are limited on adherence
to TNFa inhibitor treatment in patients
with SpA in the Middle East.

The objectives of this analysis were to
assess long-term adherence to etanercept
in patients with SpA in Iraq and to assess
the difference in treatment effectiveness
between adherent and non-adherent
patients.

What was learned from the study?

Over 90% and 60% of patients were
adherent to etanercept treatment after 1
and 7 years, respectively.

Adherent patients showed significantly
greater improvements in disease activity
and functional status at 1 year versus non-
adherent patients.

INTRODUCTION

Spondyloarthritis (SpA) is the generic term used
to describe a group of related, chronic inflam-
matory disorders that share distinctive clinical,
radiographic, pathophysiological, and genetic
features [1]. These features include sacroiliitis
and spinal inflammation; distinctive peripheral
manifestations (dactylitis, enthesitis, and
asymmetric mono- or oligoarthritis predomi-
nantly affecting the lower extremities); specific
extra-articular manifestations such as anterior
uveitis, psoriasis, and inflammatory bowel dis-
ease; and a strong association with human
leukocyte antigen class I molecule B27 (HLA-
B27) [2–7]. Lower back pain that decreases with
activity is the most common clinical presenta-
tion of SpA [8].

Ankylosing spondylitis (AS) is an SpA in
which there is long-term inflammation of the
joints of the spine [9]. Typically, the sacroiliac
joints are also affected [9], and occasionally
other joints such as the shoulders or hips are
involved [10]. Eye and bowel problems may also
occur [11, 12]. Inflammatory low back pain that
is intermittent in nature is a characteristic
symptom of AS [9]. Stiffness of the affected
joints generally worsens over time [9].

Possession of HLA-B27 is strongly associated
with AS and other SpA-associated disorders [13].
Data from familial aggregation studies support
the substantial contribution of heritability to AS
susceptibility [14, 15]. The majority of SpA epi-
demiological studies performed to date have
been on AS and have shown that prevalence of
AS is estimated between 0.5% and 1% [16]. The
overall prevalence of axial SpA (axSpA) is vari-
able, with estimates between 0.32% and 1.4%
depending upon factors including ethnicity and
geographical region [3]. Onset is typically in
young adults, and males are affected more often
than females [17].

There is no cure for SpA, but treatments
including exercise and medication [18], and
occasionally surgery [19, 20] may improve
symptoms and prevent worsening of the con-
dition. Medications used include nonsteroidal
anti-inflammatory drugs, local corticosteroids,
conventional synthetic disease-modifying anti-
rheumatic drugs (DMARDs) such as sul-
fasalazine, and biologic DMARDs [17].
Adherence to treatment with biologic DMARDs,
such as the tumor necrosis factor-a (TNFa)
inhibitor etanercept, may vary greatly among
patients with SpA. Inadequate or poor adher-
ence to treatment is likely to have a negative
effect on clinical outcome and quality of life
and may lead to greater health-related expense
[21]. Patient registries may provide real-world,
longitudinal data on treatment adherence in
patients with SpA; however, real-world data on
treatment adherence to TNFa inhibitor treat-
ment and the factors that affect adherence to
this class of medication are limited in many
regions, including the Middle East.

The objectives of this analysis were to assess
long-term adherence to etanercept in patients
with SpA and to evaluate the difference in
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treatment effectiveness between adherent and
non-adherent patients. This study evaluated 1-
and 7-year adherence to etanercept among Iraqi
patients with SpA, using real-world data.

METHODS

Study Design

This observational, retrospective study assessed
patient data entered in the Iraq National Center
of Rheumatology (Baghdad teaching hospital)
database during the period of May 2012 to
August 2019.

Study Population

The study included all patients with SpA treated
with etanercept managed within the rheuma-
tology department of the Baghdad teaching
hospital. The decision to initiate and maintain
these patients on treatment was guided by the
American College of Rheumatology recom-
mendations [20].

Eligible patients were aged C 18 years and
had a diagnosis of SpA, defined as those patients
who met the Assessment of SpondyloArthritis
International Society classification criteria for
axial SpA [4]. Eligible patients had no previous
treatment with another biologic and had
received etanercept treatment for at least 1 year.
Patients previously treated with other biological
therapies were excluded from the analysis.

Endpoints and Assessments

The primary aim of the study was to assess 1-
and 7-year adherence to etanercept treatment in
patients with SpA. The primary outcome was
percentage of patients with 7-year adherence on
etanercept. The secondary aim of the study was
to assess the difference in effectiveness between
the adherent and non-adherent groups of
patients. Adherence to etanercept treatment
was assessed for 1- and 7-year periods, with
1-year adherence defined as seven consecutive
patient visits in the first year of etanercept
treatment.

Key measures of disease activity and func-
tional status in SpA were the Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and
the Bath Ankylosing Spondylitis Functional
Index (BASFI), respectively. BASDAI is a vali-
dated test that allows a physician to determine
the effectiveness of drug therapy for SpA. BASFI
is a validated instrument used to assess the
degree of functional limitation in patients with
SpA.

BASDAI and BASFI were assessed at baseline
and last follow-up visit, and the difference
between baseline and follow-up visit scores was
assessed using paired t-tests.

Ethics

The study was conducted in accordance with
legal and regulatory requirements and with
scientific purpose, value, and rigor. The study
followed generally accepted research practices
described in Guidelines for Good Pharma-
coepidemiology Practices issued by the Inter-
national Society for Pharmacoepidemiology,
Good Epidemiological Practice guidelines issued
by the International Epidemiological Associa-
tion, and Good Practices for Outcomes Research
issued by the International Society for Pharma-
coeconomics and Outcomes Research.

Safety

This study involved structured data by the time
of study start. In these data sources, individual
patient data were not retrieved or validated, and
it was not possible to link or identify a potential
association between a particular product and a
medical event for any individual. Thus, the
minimum criteria for reporting an adverse
event (i.e., identifiable patient, identifiable
reporter, a suspect product, and event) were not
met.

Statistical Methods

There was no pre-identified study size. All
patients who met the criteria entered the study.
Data were analyzed using SPSS (version 23, IBM,
Armonk, NY, USA). Categorical covariates were
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described by frequency distribution, while
continuous covariates were expressed as mean
and standard deviation, or median and
interquartile range, as appropriate.

Patients were assessed for 1-year adherence.
One-year adherence was defined as patients
receiving etanercept on a weekly basis and
attending seven or more consecutive visits to
their doctor for assessment per year. The inter-
val for visiting was monthly for the first
6 months of prescription, then every other
month thereafter. Patients who attended fewe
than seven visits per year were considered to be
non-adherent. Patients were then assessed for
7-year adherence. The percentage of patients
who achieved 7-year adherence was calculated.

The difference in baseline BASDAI and BASFI
scores between the adherent and non-adherent
groups was assessed. Last-visit BASDAI and
BASFI scores were assessed for both groups.
Unadjusted comparisons between groups of
covariates and outcomes were evaluated using
chi-squared tests for categorical data. For con-
tinuous data, Student’s t-test for normally dis-
tributed variables and Kruskal–Wallis test for
nonparametric data were used. Baseline vari-
ables were demographic data, disease duration
(years), methotrexate (yes/no), current steroid
therapy (yes/no), and present smoking (yes/no).
The difference in effectiveness between adher-
ent and non-adherent groups was assessed by
change in BASDAI and BASFI scores from base-
line to last visit. p values\ 0.05 were considered
statistically significant, without multiplicity
adjustment for this post hoc analysis.

RESULTS

Baseline Characteristics

Data for 964 patients with SpA were reviewed.
Of these, 201 did not meet the entrance criteria
for the study and were excluded from the
analysis. In total, data from 763 patients were
included in the analysis (Table 1; Fig. 1). The
majority of patients included were men
(82.2%), and the mean disease duration at
baseline was 5.85 years.

Overall, 84.0% of patients received con-
comitant steroids; 14.2% of patients were trea-
ted with concomitant methotrexate. Around
30% of patients were HLA-B27 positive. BASDAI
and BASFI scores at baseline (mean ± SD) were
8.06 ± 0.83 (range 6.0–9.5) and 7.75 ± 1.12
(range 4.1–9.7), respectively. Around 30% of
patients initiated etanercept treatment within
1 year of diagnosis.

Adherence to Etanercept Treatment at 1
and 7 Years

After 1 year, 91.7% (700/763) of patients were
adherent to etanercept treatment (Fig. 2a). After
7 years, 60.6% (80/132) of patients were adher-
ent to etanercept treatment (Fig. 2b).

Measures of Disease Activity

Disease activity based on BASDAI score (± SD)
decreased from 8.06 (± 0.83) at baseline to 1.54
(± 1.87) at 1 year for all patients (Fig. 3a).
Functional status based on BASFI score (± SD)
decreased from 7.75 (± 1.12) at baseline to 1.50
(± 1.82) at 1 year for all patients (Fig. 3b).

Effect of Adherence on Etanercept
Effectiveness after Year 1 and Year 7

BASDAI scores (± SD) for adherent versus non-
adherent patients were 8.06 (± 0.83) versus 8.02
(± 0.82) (p = 0.75) and 1.33 (± 1.75) versus 3.83
(± 1.71) (p = 0.0001) at baseline and 1 year,
respectively (Fig. 4a). BASFI scores (± SD) for
adherent versus non-adherent patients were
7.73 (± 1.14) versus 7.91 (± 0.94) (p = 0.21) and
1.30 (± 1.69) versus 3.74 (± 1.71) (p = 0.0001)
at baseline and 1 year, respectively (Fig. 4b).

Among patients with an adherence assess-
ment at 7 years, the BASDAI scores (± SD) for
adherent versus non-adherent patients were
8.48 (± 0.52) versus 8.00 (± 0.89) (p = 0.01),
1.65 (± 1.82) versus 1.59 (± 2.04) (p = 0.86),
and 1.33 (± 1.49) versus 1.10 (± 1.68) (p = 0.43)
at baseline, 1 year, and last visit, respectively
(Fig. 4c).

Among patients with an adherence assess-
ment at 7 years, the BASFI scores (± SD) for
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adherent versus non-adherent patients were
6.68 (± 1.60) versus 7.81 (± 0.99) (p = 0.01),
1.56 (± 1.68) versus 1.47 (± 1.84) (p = 0.77),
and 1.33 (± 1.49) versus 0.97 (± 1.40) (p = 0.18)
at baseline, 1 year, and last visit, respectively
(Fig. 4d).

Changes in Measures of Disease Activity

Mean (± SD) changes from baseline in BASDAI
and BASFI scores for adherent versus non-ad-
herent patients at 1 year were 6.73 (± 1.90)
versus 4.20 (± 1.85) (p = 0.0001) and 6.43
(± 2.04) versus 4.18 (± 1.88) (p = 0.0001),
respectively (Fig. 5a). Mean (± SD) changes
from baseline in BASDAI and BASFI scores for
adherent versus non-adherent patients at
7 years were 6.83 (± 1.86) versus 6.41 (± 2.31)
(p = 0.247), and 5.12 (± 2.39) versus 6.33
(± 1.95) (p = 0.003), respectively (Fig. 5b).

DISCUSSION

Inadequate or poor adherence to treatment not
only has a negative effect on clinical outcomes
and quality of life but may also lead to greater
health-related expense [21]; therefore, adequate
adherence is an important factor for improving
clinical outcomes and quality of life in patients
with SpA. Data from local registries provide
invaluable information about treatment pat-
terns and adherence in patients with SpA and
offer a knowledge base specific to the disease
landscape in the geographical region. Real-
world data on adherence to TNFa inhibitors in
patients with SpA, including information on
factors that affect adherence and reasons for
discontinuation, are limited [22], particularly in
the Middle East. The current study evaluated 1-
and 7-year adherence to etanercept treatment
among patients with SpA from Iraq using real-
world data from a local registry. The primary
outcome was percentage of patients with 7-year
adherence on etanercept. The study also com-
pared treatment effectiveness between adherent
and non-adherent groups of patients.

In this analysis, data from 964 patients with
SpA entered in the National Center of
Rheumatology (Baghdad teaching hospital)

Table 1 Demographic characteristics

N = 763

Age, years

Mean (SD) 36.3 (10.5)

Range 19–74

Sex

Male, n (%) 627 (82.2)

Female, n (%) 136 (17.8)

Disease duration

Mean (SD) 5.85 (6.07)

Level of education, n (%)

Primary 319 (41.8)

Secondary 231 (30.3)

Higher education 213 (27.9)

Smoking, n (%) 389 (51.0)

MTX treatment, n (%) 108 (14.2)

Steroid use, n (%) 641 (84.0)

BASDAI score

Mean (SD) 8.06 (0.83)

Range 6.0–9.5

BASFI score

Mean (SD) 7.75 (1.12)

Range 4.1–9.7

HLA-B27 positive, n (%) 242 (31.7)

Time to initiation of etanercept, n (%)

B 1 year 239 (31.3)

[ 1 to B 5 years 209 (27.4)

[ 5 to B 10 years 138 (18.1)

[ 10 years 177 (23.2)

BASDAI Bath Ankylosing Spondylitis Disease Activity
Index, BASFI Bath Ankylosing Spondylitis Functional
Index, HLA-B27 human leukocyte antigen class I molecule
B27, MTX methotrexate, SD standard deviation
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database from May 2012 to August 2019 were
assessed. This cohort of 964 patients was the
total number of patients with SpA treated with
biologic therapies who were managed within
the rheumatology department of the hospital
during this period. Of these 964 patients, 763
were included in the analysis. Demographic and
other baseline characteristics, including age,
sex, disease duration, and concomitant medi-
cations, were recorded. As anticipated, most
patients were male, with a mean age less than
40 years; these values are consistent with pre-
viously reported global estimates [3]. There was

a high rate of concomitant steroid use at base-
line (84%) and a low rate (31.7%) of HLA-B27-
positive tests (thought to be low because not all
patients were tested for HLA-B27). Around one-
third of patients had started treatment with
etanercept within a year of diagnosis.

Disease activity and functional status were
assessed using the BASDAI and BASFI scores,
respectively [23, 24]; both are validated tests
that allow physicians to assess the effectiveness
of drug therapies for SpA by observing changes
in disease activity and functional limitation of
patients.

Fig. 1 Database search and patient selection
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Fig. 2 Adherence to treatment with etanercept at a 1 year and b 7 years

Fig. 3 Disease activity at baseline and 1 year: a effective-
ness of drug therapy (BASDAI); b degree of functional
limitation (BASFI) (n = 763). BASDAI Bath Ankylosing

Spondylitis Disease Activity Index, BASFI Bath Ankylos-
ing Spondylitis Functional Index, SD standard deviation

Rheumatol Ther (2022) 9:1605–1616 1611



In the current analysis, baseline scores were
8.06 and 7.75 for BASDAI and BASFI, respec-
tively, and disease activity and functional
impairment decreased significantly after 1 year
of treatment with etanercept. Initiating etaner-
cept within a year of diagnosis appeared to have
a beneficial effect, with significantly greater
BASDAI and BASFI score improvements
achieved in this subgroup compared with
patients who initiated treatment after 1 year of
diagnosis, highlighting the benefits of initiating
treatment at an early stage following diagnosis.

Adherence to treatment was high (more than
90% of patients) after 1 year but was 60% after

7 years. The difference in effectiveness of treat-
ment between adherent and non-adherent
groups was assessed by change in BASDAI and
BASFI scores from baseline to last visit. Patients
with SpA appeared to benefit from long-term
adherence to etanercept treatment, but addi-
tional analyses are needed to further assess the
reasons for treatment discontinuation, which
may include disease remission.

The data from the current analysis are similar
to those reported in other real-world analyses.
In a prospective study using data collected from
a multiple-disease registry of US veterans with
SpA, 255 patients treated with 731 courses of

Fig. 4 Effect of adherence on effectiveness of etanercept at
a, b year 1 and c, d year 7 (independent sample t-test).
BASDAI Bath Ankylosing Spondylitis Disease Activity

Index, BASFI Bath Ankylosing Spondylitis Functional
Index, SD standard deviation. an = 50 at last visit
timepoint
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TNFa inhibitor therapy over a 10-year period
were assessed for persistence of treatment [22].
Most patients (85%) showed treatment persis-
tence at 12 months; this declined over time
(64% and 47% at 24 and 36 months, respec-
tively). In a real-world analysis from Turkey,
269 patients with SpA received treatment with
the TNFa inhibitor golimumab over 2 years [25].
Retention rates at 24 months were 75% and
80% for anti-TNFa-naive and anti-TNFa-experi-
enced patients with SpA, respectively, with no
significant differences in retention observed
between groups. An observational study of
patients with SpA from January 2014 to June
2017, from registries in five Nordic countries,
comprised 1319 patients starting infliximab
(24% originator, 76% biosimilar) and 1015
patients starting etanercept (49% originator,
51% biosimilar) [26]. Retention rates were sim-
ilar for the originator and biosimilars in each
instance [infliximab: originator 44%, biosimilar
46% (after 2 years); etanercept: originator 66%,
biosimilar 73% (after 1 year)].

Relatively few studies have been published
from the Middle East region. Region-specific
analyses are important owing to genetic differ-
ences across populations, such that data cannot
be extrapolated from one geographical region to
another [27]. Specifically, more studies are
needed in Iraq to examine the prevalence of SpA

alongside demographic data, information about
comorbidities, and observations about the
association of SpA with HLA-B27, and there is a
need for improvements in patient registries.
Treatment strategies for SpA in Iraq as well as
patient attitudes to treatment warrant further
investigation, and clinical studies of new treat-
ments for SpA should include patients from the
Middle East [27]. Education and training of
healthcare professionals, including primary care
physicians, emergency physicians, and ortho-
pedists, is needed to improve the differential
diagnosis of lower back pain, increase awareness
of inflammatory back pain, and know when
further evaluation is needed. Early diagnosis
and intervention for patients with SpA has the
potential to improve clinical outcomes and
quality of life. This can be achieved in the
Middle East through a clear understanding of
the disease in this region, and appropriate use of
diagnostic tools and region-specific treatment
guidelines, ensuring that the most cost-effective
treatments are used appropriately for the bene-
fit of patients [27].

These results suggest that Iraqi patients with
SpA may benefit from adhering to etanercept
treatment long term; however, additional anal-
yses are required to determine a causal rela-
tionship between SpA disease activity and non-
adherence in this population. Furthermore,

Fig. 5 Changes in measures of disease activity (BASDAI
and BASFI) after 1-year (a) and 7-year adherence (b).
BASDAI Bath Ankylosing Spondylitis Disease Activity

Index, BASFI Bath Ankylosing Spondylitis Functional
Index, SD standard deviation
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additional studies are needed to further assess
the reasons for treatment discontinuation,
which may include disease remission.

Limitations of this analysis include bias due
to missing and incomplete data, which can
have a substantial effect on the precision of
registry data. In addition, adherence to biolog-
ics may have been limited by the severe acute
respiratory syndrome coronavirus-2 (SARS-CoV-
2) pandemic (2019–2020).

CONCLUSION

In this real-world analysis, adherence to treat-
ment was high (more than 90% of patients after
1 year), and the majority (60%) of Iraqi patients
with SpA from this registry were adherent to
etanercept treatment after 7 years. Patients who
were adherent to etanercept showed signifi-
cantly greater improvements in disease activity
and functional status at 1 year versus non-ad-
herent patients.
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