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Abstract

Objective: TURKBIO registry, established in 2011, is the first nationwide biological database in Turkey.
This study aimed to provide an overview of TURKBIO data collected by June 2018.
Methods: The registry included adult patients with rheumatoid arthritis (RA), ankylosing spondylitis
(AS), nonradiographic axial spondyloarthritis (nr-AxSpA), and psoriatic arthritis (PsA). Demographic and
clinical features, disease activity markers, and other follow-up parameters, current and previous treat-
ments, and adverse events were registered electronically at each visit using open-source software. The
registration of patient-reported outcome measures was carried out electronically by the patients using
touch screens.
Results: TURKBIO registry included a total of 41,145 treatment series with biologicals. There were 2,588
patients with axSpA (2,459 AS and 129 nr-axSpA), 2,036 with RA, and 428 with PsA. The total number
of patients, including those with other diagnoses, was 5,718. In the follow-up period, the number of
patients and also visits steadily increased by years. The yearly mean number of visits per patient was
found to be 2.3. Significant improvements in disease activity and health assessment parameters were
observed following the biological treatments. Biologics were often given in combination with a con-
ventional synthetic disease-modifying antirheumatic drug in patients with RA. Infections were the
most commonly seen adverse events, followed by allergic reactions. Tuberculosis was observed in 12
patients, malignancy in 18, and treatment-related mortality in 31.
Conclusion: TURKBIO provided a valuable real-life experience with the use of biologics in rheumatic
diseases in Turkey.
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Introduction
The rapid developments in the treatment of rheumatologic diseases are considered satisfactory. New treat-
ment agents are undoubtedly approved after their effectiveness, and safety were proved in several random-
ized controlled trials with high qualities. Unfortunately, this type of clinical trial cannot provide sufficient data
on real-life usage as the patients with some concomitant situations have been excluded from the study, and
the duration is not as long as for the occurring of some adverse events. In that case, observational studies
intervene to obtain the needed data. Several biological registries investigated the efficacy and safety of treat-
ment in rheumatologic diseases across the world.1,2 They provided much valuable information about the
effectiveness and safety and the effect of racial, geographical, and socio-demographic differences by the
treatment responses. Furthermore, such registries demonstrated the trends of biologic treatment choices
and concomitant use of conventional synthetic disease-modifying antirheumatic drugs (csDMARDs).

TURKBIO registry, established in October 2011, is the first nationwide biological database contributed by
14 different centers across Turkey (Figure 1). This study aimed to perform a general evaluation of the data
collected by the registry by June 2018.
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Methods
The registry included adult (�18 years)
patients with rheumatoid arthritis (RA), anky-
losing spondylitis (AS), nonradiographic axial
spondyloarthritis (nr-AxSpA), and psoriatic
arthritis (PsA). Demographic and clinical fea-
tures (age, sex, diagnosis, age at disease onset
and diagnosis, education level, and smoking
status) were recorded at baseline. Disease
activity markers and other follow-up parame-
ters [health assessment questionnaire (HAQ),
visual analog scale for pain, patient and physi-
cian global assessments, Short Form (36)
Health Survey (SF-36), number of swollen and
tender joints (28 counts), serum C-reactive
protein (CRP) and erythrocyte sedimentation
rate, disease activity score 28-CRP (DAS28-
CRP), Bath Ankylosing Spondylitis Disease
Activity Index (BASDAI), Functional Index and
Metrology Index, and Ankylosing Spondylitis
Disease Activity Score], current and previous
treatments [biological (b) DMARDs or targeted
synthetic (ts) DMARDs, concomitant
csDMARDs, and glucocorticoid therapy],
adverse events, discontinuation rates and rea-
sons, and comorbidities were registered elec-
tronically at each visit by using open-source
software. Standard hand and foot X-rays for
RA and PsA patients and standard pelvis, lum-
bosacral, thoracal, and cervical vertebra and
calcaneus Xrays for axSpA were performed at
baseline/diagnosis and every 2 years in the
follow-up. Sacroiliac magnetic resonance
imaging examinations, according to the
Assessment of SpondyloArthritis International
Society (ASAS) recommendations, were
obtained for the diagnosis of nr-axSpA. Rheu-
matoid factor (RF) and anticyclic citrullinated
antibody (CCP) in all RA patients and HLA-B27
in all SpA and PsA patients were studied
(Table 1). Medical Dictionary for Regulatory
Activities (MedDRA) was used to code adverse
events (https://apps.meddra.org/selfservice/).
The registration of patient-reported outcome

measures was carried out electronically by the
patients using touch screens. Patients with
other rheumatologic diseases (systemic
vasculitis, familial Mediterranean fever, Beh-
cet’s disease, and adult Still’s disease) used
biologicals, which were also recorded
nonsystematically.

The Registry Project has been approved by
the Drug Regulatory Authority of the Health
Ministry of Turkey and the Dokuz Eylül Univer-
sity Ethics Committee as an observational
study. It is sponsored by “The Society for
Follow-up of Rheumatic Diseases (ROHIDER)”
in _Izmir. The coordinating center of the TURK-
BIO, Division of Rheumatology at Dokuz Eylül
University, is also placed in this city. The Scien-
tific Committee consisted of one responsible
physician from each participating center. A
nurse or a data entry staff contributed to all
registration and follow-up procedures in each
center. Patients signed a written informed
consent form before their inclusion in the
study.

Results
TURKBIO registry included a total of 41.145
treatment series with biologics by June 2018.
There were 2.588 patients with axSpA [2.459
(43.0%) AS and 129 (2.3%) nr-axSpA], 2.036
(35.6%) patients with RA, and 428 (7.5%)
patients with PsA. The total number of
patients, including those with other diagno-
ses, was 5,718 (Figure 2).

In the follow-up from 2011 to 2018, the
number of patients and visits steadily
increased over the years. The yearly mean
number of visits per patient was found to be
2.3 (range: 2.0-2.9). It was high as 3.4 (range:
3.0-3.7) in some centers where patients were
closely monitored. The number of new and
withdrawn treatment series in TURKBIO was
changed year by year (Figure 3).

Figure 1. Centers included in TURKBIO Registry.
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School of Medicine, _Istanbul, Turkey

14 Division of Rheumatology, Yıldırım Beyazıt University
School of Medicine, Ankara, Turkey

15 Division of Rheumatology, Bakırköy Dr. Sadi Konuk
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Main Points

• TURKBIO provided a valuable real-life
experience with the use of biologics in
rheumatic diseases in Turkey.

• Significant improvements in disease
activity and health assessment parame-
ters were observed with the biologics.

• Infections were the most commonly
seen adverse events, followed by allergic
reactions.

• Data obtained by the registry also
allowed to determine drug survivals and
influencing factors.
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The demographic and clinical features of
patients with RA, AS, nr-axSpA, and PsA at
baseline were shown in Table 1. Female pre-
dominance was observed among RA, PsA,
and nr-axSpA patients, whereas AS patients
were predominantly male. The mean age of
RA patients was higher compared to others.
Among RA patients, 58% had RF, and 60%
had anti-CCP antibodies. The frequency of
HLA-B27 was found to be 65%, 39%, and 16%
in patients with AS, nr-axSpA, and PsA, respec-
tively. The most frequently used csDMARD
was methotrexate (MTX) in patients with RA
and PsA and sulphasalazine (SSZ) in patients
with AS and nr-axSpA starting of biologic
therapy.

In all the patient groups, statistically significant
improvements in disease activity markers,
including DAS28 (RA), BASDAI (AxSpA), and
serum CRP levels, and health assessment
parameters, were observed following the bio-
logical treatments (Table 1).

Biologics were often given in combination with
a csDMARD (mostly MTX and LEF) in patients
with RA. The frequency of concomitant
csDMARD use was also significantly decreased
at the last visits than baseline visits (Table 1).

A total of 187 serious adverse events were
reported during the 41,145 treatment courses.
Infections were the most commonly seen seri-
ous adverse events (74 patients, including 12
with tuberculosis), followed by allergic reac-
tions (34 patients). Malignancy was observed
in 18 patients (12 with RA and six SpA) during
the study period. Among six patients, two
each had lung, skin (basal cell), and breast
cancers. Other malignancies reported in the
remaining 12 patients were lymphoma, multi-
ple myeloma, cranial plasmacytoma, acute
lymphocytic leukemia, brain and thyroid
tumors, renal and bladder cancers, gastroin-
testinal stromal tumor, colon and stomach
cancers, and germ cell tumor, respectively.
Seventeen patients were using TNFi, including

adalimumab (ADA), etanercept (ETA), inflixi-
mab (INF) and golimumab (GOL), and one
abatacept when they developed malignancy.
Treatment-related mortality was reported in
31 patients. There were seven paradoxical
events (six anterior uveitis and one psoriasis).

In the follow-up duration of 7 years, the
number of biologics approved and reim-
bursed gradually increased, and therefore,
their using percentages were changed in the
whole group of RA patients (Figure 4). Mean
biological switch numbers were similar in
patients with RA (2.85 6 1.20), AS (2.55 6

0.95), nr-axSpA (2.72 6 1.14), and PsA (2.69 6

1.00). The drug retention rate in patients with
RA who used their first biologics (TNFi, abata-
cept, tocilizumab, and rituximab) or tofaciti-
nib was found to be 63.6%. 21.6% of RA
patients required switching to second and
9.1% switching to third agents. Among
axSpA patients, the first biologic survival rate
(69%) was found to be higher than that in RA
patients. The rates of the first and the second
biological switches were 20.6% and 6.5%,
respectively. Patients with PsA had a first bio-
logical survival rate (TNFi) of 58.6%. The rates
of the first and the second biological
switches were 33.7% and 11.7%, respectively.

When baseline disease activity parameters
were evaluated, a trend to start using biolog-
ics in RA, AS, and nr-axSpA patients with less
disease activity over the years was seen (mean
DAS28-CRP: 5.2 in 2011 vs 4.2 in 2017, P ¼
.002 for RA; mean BASDAI: 46.8 in 2011 vs 35.9
in 2017, P ¼ .0001 for AS; and mean BASDAI:
53.4 in 2011 vs 32.1 in 2017, P ¼ .0001 for nr-
axSpA). There was no such trend in PsA
patients (mean DAS28-CRP: 3.3 in 2012 vs 3.7
in 2017, P ¼ .334).

Comparing the first-line TNFi survival rate
revealed a significant difference between the
patients with RA, AS, nr-axSpA, and PsA
(Figure 5).

Discussion
The TURKBIO registry created several opportu-
nities to evaluate the real-life experience with
biological treatments in rheumatologic dis-
eases in Turkey. The registry data demon-
strated the increasing number of biological
treatment series and the expanding diversity
in the routine rheumatology practice over the
years. The majority of inflammatory rheumatic
diseases, including RA, AS, nr-axSpA, and PsA,
were included in TURKBIO; therefore, it
allowed determining and comparing various
biologicals’ efficacy in different disease groups.

In Turkey, the prevalence of RA3 and AS4 was
estimated to be 0.5% for each. When the

Figure 2. The distribution of patients by the diagnosis.

Figure 3. The number of new and withdrawn treatment series in TURKBIO by years (first
6 months for 2018).
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whole group of SpA was evaluated, the preva-
lence increased to 1.0-1.8%.4,5 According to
the ASAS classification criteria, the estimated
prevalence for axSpA was 1.3% (0.5% for radi-
ographic axSpA and 0.8% for nr-axSpA).4

When considering the high prevalence of
inflammatory rheumatic diseases and the
need for effective treatments in patients unre-

sponsive to conventional treatments, it was
no surprise to have the increased use of bio-
logics in daily rheumatology practice.

TURKBIO database has very similar properties
to DANBIO because it was initially developed
as its Turkish version. TURKBIO allows us to
investigate the efficacy of different biologics

and adverse events related to treatments in all
patient groups and provide essential data on
the differences between age/sex groups and
subtypes of diseases such as spondyloarthritis.
Furthermore, drug survival, switch ratios, and
the treatment response in “switchers” could
have been investigated using longitudinal
data obtained by the registry. The online
registration helped to follow-up patients on
biologics more strictly. Therefore, treatment
responses were evaluated at regular intervals
in the individual patient, and necessary treat-
ment changes have been done rapidly. Such
tight control of the treatment is associated
with better outcome measures.6,7 The use of
MedDRA for the coding of adverse events
provided more detailed and standardized
reporting. These reports also contributed to
the Health Ministry Registration Systems.

It was seen that as the clinical experience with
biologics increased over the years, they were
begun to be prescribed in patients with less
severe disease activity compared to earlier
years. In the follow-up of patients, no unex-
pected adverse events were observed. The
frequency of adverse events was similar to
previous observations.

To date, we performed several studies using
TURKBIO data and presented them in prestigi-
ous Rheumatology meetings. First, we investi-
gated the poor prognostic factors8 and the
effect of different concomitant csDMARDs9

and glucocorticoid use on the response to
biologics among patients with RA. The effec-
tiveness of tofacitinib was compared between
RA patients with and without previous biolog-
icals.10 Furthermore, we evaluated the effect
of body mass index on the response to rituxi-
mab11 and tofacitinib12 in RA patients. The
other three studies investigated the impact of
cigarette smoking on the treatment response
in patients with axSpA13 and PsA14 using TNFi
and in patients with RA using tofacitinib,15

respectively. Data from the registry also
allowed to determine the long-term survival
of TNFi in axSpA subgroups16 and compare
the effectiveness and survival of original TNFi
and biosimilar treatments.17

In the last of 2017, TURKBIO participated in
EuroSpA Research Collaboration Network in
Spondyloarthritis, consisting of 15 European
registries. In the first pooled data from Euro-
SpA Research Collaboration Network, drug
retention and response rates of TNFi treat-
ment in 21,470 patients with axSpA18 and
13,170 patients with PsA,19 respectively, were
investigated. The third paper from EuroSpA
investigated drug retention, inactive disease,
and response rates in 1,860 patients with ax-
SpA initiating secukinumab treatment.20

Figure 4. Distribution of biologics as a new treatment across a year of prescription in patients
with rheumatoid arthritis.

Figure 5. The comparison of first-line TNFi survival in patients with RA, AS, nr-axSpA, and PsA (P
< .001). RA: rheumatoid arthritis; AS: ankylosing spondylitis; nr-axSpA: nonradiographic axial
spondyloarthritis; PsA: psoriatic arthritis.
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In conclusion, the TURKBIO registry provided
valuable information about biologics’ efficacy
and safety in real-life patients with various
inflammatory rheumatic diseases in Turkey. It
also allowed us to investigate these treat-
ments’ survival and influencing factors on
drug efficacy and survival. The collaboration
with other biological registries in Europe pro-
vided to investigate the effects of racial, geo-
graphical, and socio-demographic differences
by the treatment responses.
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