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ORIGINAL ARTICLE

Biological treatment in elderly and young patients with ankylosing 
spondylitis: TURKBIO real-life data results

Sadettin Uslu1, Semih Gülle2, Özkan Urak2, Gerçek Şen2, Ediz Dalkılıç3, Soner Şenel4, Servet Akar5, 
Nevsun İnanç6, Ayşe Cefle7, Aydan Köken Avşar8, Servet Yolbaş9, Sema Yılmaz10, Özgül Soysal Gündüz1, 
İsmail Sarı2, Merih Birlik2, Nurullah Akkoç1, Fatoş Önen2

Ankylosing spondylitis (AS) is a chronic 
inflammatory disease characterized by axial and 
peripheral joint involvement.1 The prevalence 
of AS in Asia, Europe, and the United States 
of America (USA) is reported to be 0.17%, 
0.12 to 1%, and 0.55%, respectively.2-4 The 
prevalence of AS is relatively low in Latin 

America (0.1%) and Africa (0.07%), which is 
thought to be partly due to the low frequency of 
the genetic factor human leukocyte antigen-B27 
(HLA-B27).5,6 In an epidemiological study 
conducted in Türkiye, the prevalence of AS 
was found to be 0.49%.7 AS is more common 
in the young male population than in females. 

ABSTRACT

Objectives: This study aims to investigate the effect of age on disease activity and biological 
treatment in patients with ankylosing spondylitis (AS).
Patients and methods: A total of 811 AS patients registered in the TURKBIO registry database 
between 2011 and 2019 were categorized according to their age at the time of entry into the registry 
and assigned to one of two groups: young patients, defined as <60 years of age (n=610), and those 
aged ≥60 years (n=201) were recorded as elderly patients. Demographic, clinical, and laboratory 
characteristics, along with disease activity markers and other follow-up parameters, as well as current 
and prior treatments, were electronically recorded during each visit using open-source software.
Results: The mean age of the elderly patients was 67±5.8 years, while the mean age of the younger 
patients was 49.2±10.9 years. Male predominance was lower in the older AS group compared to 
the younger AS group (p=0.002). During follow-up period, 397 patients (comprising 318 young 
and 79 elderly individuals) had a history of using at least one biological disease-modifying agent 
(bDMARD). There was no significant difference between the groups in terms of DMARD and 
bDMARD-use distributions. First tumor necrosis factor inhibitor (TNFi) retention rates were found to 
be similar in both groups over 10 years of follow-up. Adverse events were found to be similar in young 
(19.9%) and elderly (26.8%) AS patients.
Conclusion: Research in the TURKBIO cohort reveals that both older and younger patients with AS 
exhibited similar disease activity levels with comparable treatment approaches. Moreover, the results 
of TNFi treatments in elderly patients were the same as those observed in younger patients, with no 
notable increase in safety concerns.
Keywords: Adverse event, ankylosing spondylitis, biological disease-modifying anti-rheumatic drug, geriatric, 
tumor necrosis factor inhibitor.
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In patients over 45 years of age, the initial 
symptoms of AS are rarer.8,9

The elderly population has been increasing 
both in Türkiye and globally. The World Health 
Organization (WHO) defines individuals aged 
60 years and older as elderly. According to 
these distinction criteria, it is estimated that 
approximately 13% of the world population is 
elderly currently.10 As life expectancy continues 
to rise, there is a concurrent increase in the 
incidence of rheumatological diseases among the 
elderly population. The treatment approach in 
patients with geriatric rheumatological diagnosis 
is similar to that in adult patients. Nevertheless, 
treatment management admits of a greater 
degree of complexity and requires an enhanced 
level of care due to the heightened occurrence 
of comorbidities associated with advanced age, 
concerns about drug-related side effects, and 
variations in clinical outcome characteristics. 
The combination of age-related physiological 
changes (e.g., decreased muscle mass and 
function, decreased organ function, and 
degenerative changes) and AS-specific changes 
make elderly AS patients more vulnerable than 
younger AS patients.11,12 Elderly patients have 
higher comorbidity rates and more concomitant 
drug use. Differences in aging-related 
pharmacokinetics in patients result in variation 
in treatment responses and differences in the 
severity of adverse events associated with the 
use of immunosuppressive drugs.13 In elderly AS 
patients, the safety of biological drugs may be 
a matter of concern due to both organ/system 
function and polypharmacy.

Rheumatoid arthritis (RA) constitutes the 
majority of rheumatological disease experiences 
in which biological therapy in used in elderly 
patients. The tumor necrosis factor inhibitors 
(TNFi) are widely used in the treatment of AS. 
However, there are still limited data in the 
literature regarding the use of long-term TNFi 
treatment in patients with geriatric AS.14

In the present study, we aimed to evaluate 
the differences in disease activity and treatment 
choices between elderly and younger AS patients 
and to investigate the demographic, clinical, 
laboratory, treatment strategies and TNFi-related 
adverse events between younger and older AS 
patients.

PATIENTS AND METHODS

Study design
The data were obtained from the Turkish 

Biological (TURKBIO) database, which was 
approved as a Phase IV observational study. The 
TURKBIO data registry is the Turkish version of 
the Danish DANBIO rheumatological database.15 
The main aim of this registry is to monitor the 
clinical course of rheumatic diseases and to collect 
and evaluate data on patients with RA, AS and 
psoriatic arthritis (PsA) treated with biological 
therapies. Large-scale national registries, such 
as this, provide researchers with an opportunity 
to study a large number of AS cases. This 
database collects data on the adverse effects and 
efficacy of biological disease-modifying agents 
(bDMARDs) in patients with AS, RA and PsA 
and serves as a nationwide prospective cohort.

A total of 811 patients diagnosed with AS 
according to the Modified New York criteria 
(mNY)16 criteria in the TURKBIO registry 
database between 2011 and 2019 were 
categorized according to their age at the time 
they were entered into the registry and were 
assigned to one of two groups: Patients aged 
<60 years were recorded as young (n=610), 
and patients aged ≥60 years were recorded 
as elderly (n=201). Exclusion criteria were as 
follows: (i) patients without follow-up data; and 
(ii) patients who withdrew informed consent. 
Patients' demographic and clinical characteristics 
(age, sex, and disease duration), laboratory 
findings (C-reactive protein [CRP], and HLA-B27), 
and treatment-related characteristics (DMARDs; 
methotrexate, leflunomide, sulfasalazine, and 
bDMARDs) were recorded electronically at each 
visit using open-source software. The AS patients 
were assessed using specialized instruments to 
measure disease activity, mobility and function: 
the Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI),17 Ankylosing Spondylitis 
Disease Activity Score-CRP (ASDAS-CRP),18 
Bath Ankylosing Spondylitis Metrology Index 
(BASMI)17 and Bath Ankylosing Spondylitis 
Functional Index (BASFI).19 Visual Analog Scale 
(VAS) (0-10 mm)20 was used for evaluation pain, 
fatigue and global assessment of all patients.

The VAS pain, fatigue, and global 
measurements of all patients were recorded 
separately. Patient-reported outcome measures 
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were recorded electronically by patients 
using touch screens. Drug retention rates and 
reasons for drug discontinuation were obtained 
from the enrollment system. The patients' 
extra-articular manifestations (psoriasis, 
dactylitis, uveitis, inflammatory bowel disease 
and other) were recorded from the database. 
The data related to side effects and infection 
related to the patients in our study were 
recorded through the cohort database. Bacterial 
and viral infections, tuberculosis reactivation, 
mild and serious drug-related side effects and 
cancer development were recorded.

Evaluation of adverse events

Data on safety and efficacy, which 
encompassed TNFi switch rates were collected. 
Bacterial and viral infections, tuberculosis 
reactivation, mild and serious drug-related 
side effects (paradoxical psoriasis, sarcoidosis, 
multiple sclerosis etc.) and cancer were recorded.

Statistical analysis

Statistical analysis was performed using the 
IBM SPSS version 25.0 software (IBM Corp., 
Armonk, NY, US). The conformity of univariate 
data to normal distribution was evaluated using 
the Shapiro-Wilk test, and the conformity 

of multivariate data to normal distribution 
was evaluated by the Mardia (Dornik and 
Hansen omnibus) test, with the homogeneity 
of variance evaluated by the Levene test. 
Continuous variables were expressed in mean 
± standard deviation (SD) or median (min-max), 
while categorical variables were expressed in 
number and frequency. A p value of <0.05 was 
considered statistically significant with 95% 
confidence interval (CI).

RESULTS

Of a total of 811 AS patients, the mean 
age of the elderly patients was 67±5.8 
years, while the mean age of the younger 
patients was 49.2±10.9 years (Table 1). Male 
predominance was lower in the older AS 
group compared to the younger AS group 
(125 patients [62.2%] vs. 439 [72%], p=0.002) 
(Table 1). The HLA-B27 positivity was similar 
in both groups (Table 1). Among the patients, 
397 (318 young and 79 elderly) had a history 
of at least one bDMARD use. There was no 
significant difference in the distribution of 
disease-modifying agents and biological use 
between the groups (Table 2).

Table 1. Demographic and clinical characteristics of AS patients according to their age at the time of registration in 
TURKBIO

<60 (n=610) ≥60 (n=201) Total (n=811)

n % Mean±SD n % Mean±SD n % Mean±SD p

Sex
Male
Female

439
171

72
28

125
76

62.2
37.8

564
247

69.5
30.5

0.002

HLA-B27 (+) 423 69.3 127 63.1 550 67.8 0.698

Age (year) 49.2±10.9 67±5.8 50.9±11.8 <0.001

Age at diagnosis (year) 32.8±11 44.8±11.8 33.9±11.6 <0.001

Symptom duration (year) 25.9±9.1 33.2±11.7 26.6±9.6 <0.001

BASDAI (baseline) 3.8±2.3 4.9±2.4 4.0±2.3 0.047

BASFI (baseline) 3.3±2.7 4.2±2.6 3.4±2.6 0.031

BASMI (baseline) 2.5±1.4 3.2±2.4 2.2±2.4 0.042

ASDAS-CRP (baseline) 2.9±1.1 3±1.5 2.9±1.1 0.795

VAS (Fatigue) (baseline) 5.1±27.1 5.3±2.6 5.1±2.6 0.665

VAS (Global) (baseline) 2.2±3.1 1.4±2.6 2.2±3.1 0.009

VAS (Pain) (baseline) 5.1±2.5 5.2±2.7 5.1±2.5 0.843

VAS (Physician) (baseline) 2.6±1.8 3.5±2.6 2.9±1.9 0.100

AS: Ankylosing spondylitis; SD: Standard deviation; HLA-B27: Human leukocyte antigen-B27; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; 
BASFI: Bath Ankylosing Spondylitis Functional Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; ASDAS: Ankylosing Spondylitis Disease Activity 
Score; CRP: C-Reactive Protein; VAS: Visual Analog Scale.
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The distribution of extra-articular findings 
was similar in both groups (Table 2). The 
first and second most preferred bDMARD 

was adalimumab, and the third most preferred 
bDMARD was infliximab. Etanercept was found 
to be the second most preferred TNFi in all 

Table 2. Clinical findings of AS patients using bDMARD

<60 (n=318) ≥60 (n=79) Total (n=397)

n % n % n % p

Sex

Female 79 24.8 33 41.7 33 41.7
0.003

Male 239 75.1 46 58.2 46 58.2

Uveitis

Absent 262 82.3 62 78.4 62) 78.4
0.429

Present 56 17.6 17 21.5 17 21.5

Enthesitis

Absent 194 61 44 55.6 44 55.6
0.390

Present 124 38.9 35 44.3 35 44.3

Arthritis

Absent 206 64.7 44 55.6 44 55.6
0.138

Present 112 35.2 35 44.3 35 44.3

Dactylitis

Absent 293 92.1 73 92.4 73 92.4
0.937

Present 25 7.8 6 7.5 6 7.5

Inflammatory bowel disease

Absent 304 95.5 75 94.9 75 94.9
0.803

Present 14 4.4 4 5 4 5

Psoriasis

Absent 309 97.1 78 98.7 78 98.7
0.428

Present 9 2.8 1 1.2 1 1.2

1st line bDMARD
Adalimumab
Etanercept
Infliximab
Golimumab
Certolizumab
Secukinumas

119
82
70
22
15
10

37.4
25.7
22
6.9
4.7
3.1

25
24
23
2
2
3

31.6
30.3
29.1
2.5
2.5
3.7

144
106
93
24
17
13

36.2
26.7
23.4

6
4.2
3.2

0.32

2nd line bDMARD
Adalimumab
Etanercept
Infliximab
Golimumab
Certolizumab
Secukinumab

41
31
20
18
16
11

29.9
22.6
14.5
13.1
11.6

8

13
3
6
7
4
2

37.1
8.5
17.1
20

11.4
5.7

54
34
26
25
20
13

31.3
19.7
15.1
14.5
11.6
7.5

0.42

3th line DMARD
Infliximab
Secukinumab
Certolizumab
Etanercept
Adalimumab
Golimumab

11
13
12
9
7
5

19.2
22.8
21

15.7
12.2
8.7

1
5
2
2
1
0

9
45.4
18.1
18.1

9
0

12
18
14
11
8
5

17.6
26.4
20.5
16.1
11.7
7.3

0.211

4th line bDMARD
Infliximab
Adalimumab
Etanercept
Golimumab
Certolizumab
Secukinumab

2
1
0
0
2
1

33.3
16.6

0
0

33.3
16.6

0
0
0
0
0
0

0
0
0
0
0
0

2
1
0
0
2
1

33.3
16.6

0
0

33.3
16.6

NS

AS: Ankylosing spondylitis; bDMARD: Biological Disease-Modifying Anti-Rheumatic Drug; NS: Non-significant.
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ranks (Table 2). Data on their biological changes 
are given in Table 3 as an appendix. In most 
patients, the second switch was made, but since 
the number of lines with three or more drug 
changes was low, they were not included in the 
analysis tables.

During the more than 10 years of follow-up, 
the initial TNFi survival rates were comparable 
in both groups (Figure 1). Adverse effects 
were similar in both young (19.9%) and old 
(26.8%) AS patients. The frequency of infection 
(60 years >11%, and ≥60 years, 12.7%) and 
drug-related allergy (60 years >2.4%, and 
≥60 years, 2.8%) was similar in both groups 
(data not shown). Biological therapy was 
discontinued in patients aged <60 years, due 
to severe allergic reaction in two patients, 
cancer in two patients, and serious infection 
in one patient, while biological therapy was 
discontinued in one patient aged >60 years due 
to cancer. Malignancy (<60 years; mediastinal 
germ cell tumor, colon cancer, ≥60 years; non-
Hodgkin lymphoma) was observed in three 
patients (Table 3).

DISCUSSION

The TURKBIO database has made an 
important contribution to the assessment of 

real-life experiences with biological therapies 
for rheumatological diseases in Türkiye. 
Registry data have shown not only a rise in 
the number of biological therapy regimens, 
but also an increasing diversity in routine 
rheumatology practice over the years.21 Based 
on the findings of our study, geriatric AS 
patients demonstrated reassuringly similar 
disease activity parameters and treatment 
modalities compared to younger AS patients. 
Clinical findings in AS rarely occur after 
the age of 50 years and, therefore, it is not 
a diagnosis that is primarily considered in 
older patients presenting with low back pain.22 
Furthermore, the concept and definition of 
disease duration in AS patients remain unclear, 
and there may be a significant gap of several 
years between the onset of symptoms and the 
actual diagnosis.23 This situation creates clinical 
difficulty in planning follow-up and treatment in 
patients with AS in the elderly patient group. 
In addition, elderly patients are often excluded 
from studies of newly developed bDMARDs. 
Randomized-controlled trials (RCTs) and 
prospective cohorts tend to include primarily 
healthy or mono-morbid volunteers rather than 
elderly and comorbid patients.21 This makes 
it difficult to evaluate drug efficacy and safety 
data with real-life outcomes in elderly patients.

Comparisons between studies conducted in 
elderly patients are difficult, as there is no 
consensus on the definition of age groups. 
Although elderly-onset RA (EORA) is usually 
defined as a disease that starts at the age of 
60 years or older, some authors classify patients 
aged 65 years or older as “elderly” and those aged 
75 years or older as “very old”.24,25

Due to the absence of a consensus 
regarding the definition of age groups, making 
comparisons between studies involving elderly 
patients remains challenging. The BioStar 
data, which pertains to another cohort study 
conducted in Türkiye, revealed that the severity 
of comorbidities escalates in correlation 
with female sex, obesity, and advanced age 
(age >60 years).26 Therefore, it has been reported 
that it is important to evaluate this age group, 
as it may also affect the selection of biological 
treatments in patients with AS diagnosed over 
60 years of age.26 Taken together, we decided 
to classify the patients in our study according 

Figure 1. Drug survival rates of the groups (<60 years 
versus ≥60 years).
bDMARDs: Biological disease-modifying antirheumatic drugs.
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to their age when they were enrolled in the 
TURKBIO registry.

In the CORRONA Registry, the toxicity 
associated with biological and/or DMARDs 
with a diagnosis of RA was similar in young 
and elderly patients.27 In another cohort, it 
was emphasized that the rate of treatment 
discontinuation due to serious adverse events 
increased in elderly patients.28 However, it 
has been emphasized that elderly patients 
have higher disease activity scores and 
additional comorbidities compared to younger 
patients, and it should be kept in mind that 
this may result in a biased higher incidence of 
bDMARD-related adverse events. Furthermore, 
studies have demonstrated that elderly patients 
are susceptible to infections, irrespective of 
their underlying disease or treatment.

In the REGISPONDER database, which 
is the registry of the Spanish rheumatology 
SpA study group, it was observed that sex 
distribution and basic characteristics such as the 
HLA-B27 frequency of 44 patients diagnosed 
with AS aged ≥50 years were similar to those 
in young AS patients.29 In addition, Bodur et 
al.30 showed that, according to the data obtained 
in the Turkish Rheumatism Research and War 
Association (TRASD)-IP (Monitoring Program) 
database study, the male sex was dominant 
(75.2%) in patients with AS with a mean age 
of 39.5 years. However, it has been shown that 
the sex distribution is similar with an increase in 
elderly patients, and in some studies, the female 
sex ratio increases. In Türkiye, Karaarslan et 
al.31 drew attention to the female predominance 
(62.7%) in this group in their report describing 
27 geriatric AS cases followed in a single center. 
This study also drew attention to the fact that 
a similar treatment approach was adopted in 
the geriatric group regarding TNFi treatment 
approaches. 

In Türkiye, in their demographic study, 
Bodur et al.26 found that HLA-B27 positivity 
in young and adult AS patients was 73% versus 
78.3%, respectively. Ozdemirel et al.32 found the 
frequency of HLA-B27 to be 70.1% in patients 
with AS with a mean age of 46.4 years. Similarly, 
previous studies have shown that the frequency 
of HLA-B27(+) decreases in patients diagnosed 
with AS at an advanced age. In our study, the 

rate in patients aged <60 years was 69.3%, 
while this decreased to 63.1% in patients aged 
>60 years. In our study, the HLA-27 positivity 
rate in elderly AS patients was found to be lower 
than that in the general population.

In a study reported by Bendahan et al.33 
from Brazil, no significant difference was 
reported between BASDAI, Health Assessment 
Questionnaire (HAQ) scores and HLA-B27 
frequency in AS patients aged >45 years 
and younger AS patients. In this study, it is 
noteworthy that sulfasalazine and methotrexate 
usage was more frequent in AS patients aged 
>45 years, although there was no significant 
difference in TNFi use. In our study, the sex 
distribution rate in the elderly AS group was 
equal and similar to that in other studies in terms 
of treatment strategy. In addition, there was no 
significant difference between young and elderly 
AS patients in terms of HLA-B27 positivity in 
accordance with previous studies.29,34,35

Data on the use of TNFi therapies in 
geriatric patients are very limited and mostly 
come from RA experience.36 Data from RCTs, 
observational drug trials, and real-life data 
suggest that biological therapies are almost as 
effective in geriatric RA patients as in younger 
patients. This result has also been obtained 
for AS and PsA with smaller numbers of 
patients.37,38 In more than five years of follow-up 
data of more than 1,000 RA patients >65 years 
of age receiving etanercept treatment, no 
significant difference in efficacy and safety was 
found between both placebo and methotrexate 
treatments.38,39 The number of RCTs with other 
TNFi is limited. In a multi-center, retrospective 
study from Italy, TNFi treatments were well 
tolerated in 356 patients aged >65 years 
with RA, AS, PsA and psoriasis indication; 
cardiovascular, malignancy and other adverse 
effects were not significantly different from 
those in the healthy population.40 Knowledge 
of the effects and outcomes of TNFi treatments 
in geriatric AS patients would enable more 
effective treatment of this special patient group. 
The most commonly used bDMARDs in our 
study were TNFis, which is also the most 
studied bDMARD class. Adalimumab was the 
most frequently used TNFi in both groups, 
followed by etanercept and infliximab.



239bDMARDs in young and geriatric ankylosing spondylitis patients: TURKBIO real-life data results

Geriatric patients have been shown to be 
prone to infection regardless of disease or 
treatment.12 Some data obtained from national 
registries revealed that the frequency of infection 
with TNFi increased slightly in the geriatric 
patient group.41 When TNFi treatments were 
evaluated in terms of cancer risk, no significant 
difference was found between the geriatric 
period and the young patient group according 
to Italian and Danish national registry data.42,43 
Although there are insufficient data on heart 
failure, greater levels of cardiac care during TNFi 
treatments in elderly patients is suggested.44 
In all these real-life datasets, the information 
derived from a substantially smaller number of 
geriatric AS and PsA patient cohorts, compared 
to geriatric RA patients, appears to compatible 
with the data observed in geriatric RA patients. 
The adverse effect data in our study were in 
parallel with previous studies and were similar in 
both age groups.

While young AS patients exhibited response 
rates comparable to the geriatric group 
concerning biological drug use, it is evident that 
new studies, which consider detailed definitions 
of advanced age groups, are necessary to 
conduct multicenter investigations with more 
extensive patient participation, particularly with 
regard to safety aspects.

Several recommendations regarding the 
use of TNFi 's propose that they can be 
employed in older age groups.24,28 Although 
similar response rates have been found for 
the use of biological drugs in elderly patients 
compared to younger patients, there is a 
need for new studies that define advanced age 
groups in detail to conduct new multi-center 
studies with larger patient participation in terms 
of safety. Patients with late-onset/diagnosed 
AS represent a subgroup of patients with 
chronic diseases related to HLA-B27-related 
arthritis. Given the increase in life expectancy 
and new diagnostic criteria and imaging 
modalities to diagnose this group of disorders, 
the number of patients encountered and 
diagnosed with late-onset AS and SpA is 
likely to increase. Therefore, additional studies 
specifically evaluating the efficacy and safety 
(or benefit/risk ratio) of TNFi in elderly patients 
with AS are needed.

Nonetheless, there are some limitations due 
to its retrospective cohort design. Insufficient 
data were available to evaluate primary and 
secondary non-responsiveness and drug-
switching findings in patients with AS. It gives 
evidence of several differences from previous 
publications, including the use of age 60 to 
define elderly AS and the exclusion of patients 
with inflammatory bowel disease or psoriasis. 
On the other hand, our study exhibits important 
strengths with respect to AS. We believe that 
our study, which included 201 patients in the 
older AS group and 610 patients in the younger 
AS group, may be of clinical importance with 
a large number of patients assessed in relation 
to TNFi use status, their response to treatment 
and serious adverse effects. The results of our 
current study show that there is no significant 
increase in the risk of serious infections, 
cancer development and other serious adverse 
effects among younger and older patients with 
AS receiving TNFi treatment. Nevertheless, 
since TNFi treatment is typically employed 
for an extended duration, often lifelong, in 
AS patients, longer-term follow-up studies, 
particularly focusing on elderly patients, are 
essential to validate the findings of this study.

In conclusion, older and younger AS patients 
enrolled in the TURKBIO cohort had similar 
levels of disease activity and similar treatment 
modalities. The TNFi therapies used in geriatric 
patients were similar with respect to outcomes in 
younger patients and no additional safety risks 
were identified.

Ethics Committee Approval: The TURKBIO 
database project has been approved as a phase IV 
observational study by the Turkish Ministry of Health 
Drug Regulatory Agency and also by the Gaziantep 
University Ethics Committee (date: 20.06.2013, no: 
20.06.2013/253). The study was conducted in accordance 
with the principles of the Declaration of Helsinki.

Patient Consent for Publication: A written 
informed consent was obtained from each patient.

Data Sharing Statement: The data that support the 
findings of this study are available from the corresponding 
author upon reasonable request.

Author Contributions: All authors contributed to 
the literature search, analysis and/or interpretation, and 
design. The first draft of the manuscript was written by 
Sadettin Uslu and all authors commented on previous 



Arch Rheumatol240

versions of the manuscript. All authors read and approved 
the final manuscript.

Conflict of Interest: The authors declared no 
conflicts of interest with respect to the authorship and/or 
publication of this article.

Funding: It is sponsored by the “Rheumatic Diseases 
Follow-up Association (ROHIDER)” in Izmir.

REFERENCES

1. Garcia-Montoya L, Gul H, Emery P. Recent advances 
in ankylosing spondylitis: Understanding the disease 
and management. F1000Res 2018;7:F1000 Faculty 
Rev-1512. doi: 10.12688/f1000research.14956.1.

2. Bakland G, Nossent HC. Epidemiology of 
spondyloarthritis: A review. Curr Rheumatol Rep 
2013;15:351. doi: 10.1007/s11926-013-0351-1.

3. Reveille JD, Weisman MH. The epidemiology of back 
pain, axial spondyloarthritis and HLA-B27 in the 
United States. Am J Med Sci 2013;345:431-6. doi: 
10.1097/maj.0b013e318294457f.

4. Dean LE, Jones GT, MacDonald AG, Downham 
C, Sturrock RD, Macfarlane GJ. Global prevalence 
of ankylosing spondylitis. Rheumatology (Oxford) 
2014;53:650-7. doi: 10.1093/rheumatology/
ket387.

5. Khan MA. Spondyloarthropathies. Curr Opin 
Rheumatol 1998;10:279-81. doi: 10.1097/00002281-
199807000-00001.

6. Mathieu A, Paladini F, Vacca A, Cauli A, Fiorillo MT, 
Sorrentino R. The interplay between the geographic 
distribution of HLA-B27 alleles and their role in 
infectious and autoimmune diseases: A unifying 
hypothesis. Autoimmun Rev 2009;8:420-5. doi: 
10.1016/j.autrev.2009.01.003.

7. Onen F, Solmaz D, Cetin P, Sari I, Balci A, Birlik 
M, et al. Prevalence of inflammatory back pain and 
axial spondyloarthritis among university employees 
in Izmir, Turkey. J Rheumatol 2015;42:1647-51. doi: 
10.3899/jrheum.141600.

8. Tłustochowicz M, Brzozowska M, Wierzba W, 
Raciborski F, Kwiatkowska B, Tłustochowicz W, et 
al. Prevalence of axial spondyloarthritis in Poland. 
Rheumatol Int 2020;40:323-30. doi: 10.1007/
s00296-019-04482-7.

9. Maguire S, O'Shea F. The same but different? 
An analysis of late-onset axial spondyloarthropathy. 
J Clin Rheumatol 2022;28:e294-6. doi: 10.1097/
RHU.0000000000001700.

10. Rudnicka E, Napierała P, Podfigurna A, Męczekalski 
B, Smolarczyk R, Grymowicz M. The World 
Health Organization (WHO) approach to healthy 
ageing. Maturitas 2020;139:6-11. doi: 10.1016/j.
maturitas.2020.05.018.

11. Alazmi M, Sari I, Krishnan B, Inman RD, Haroon N. 
Profiling response to tumor necrosis factor inhibitor 

treatment in axial spondyloarthritis. Arthritis Care Res 
(Hoboken) 2018;70:1393-9. doi: 10.1002/acr.23465.

12. Lahaye C, Tatar Z, Dubost JJ, Soubrier M. Overview 
of biologic treatments in the elderly. Joint Bone Spine 
2015;82:154-60. doi: 10.1016/j.jbspin.2014.10.012.

13. Cole P, Rabasseda X. The soluble tumor necrosis 
factor receptor etanercept: A new strategy for the 
treatment of autoimmune rheumatic disease. Drugs 
Today (Barc) 2004;40:281-324. doi: 10.1358/
dot.2004.40.4.820078.

14. Yilmaz N, Türkmen B, Üçer M, Çurgunlu A, Yavuz 
. Difficulties on follow-up of rheumatologic diseases 
in geriatric patients. RAED Dergisi 2017;9:1-5. doi: 
10.2399/raed.17.21939. 

15. Önen F, Can G, Çapar S, Dalkılıç E, Pehlivan 
Y, enel S, et al. A real-life analysis of patients 
with rheumatologic diseases on biological treatments: 
Data from TURKBIO Registry. Eur J Rheumatol 
2022;9:82-7. doi: 10.5152/eurjrheum.2022.21060.

16. Rudwaleit M, van der Heijde D, Landewé R, Listing 
J, Akkoc N, Brandt J, et al. The development of 
Assessment of SpondyloArthritis international Society 
classification criteria for axial spondyloarthritis (part 
II): Validation and final selection. Ann Rheum Dis 
2009;68:777-83. doi: 10.1136/ard.2009.108233.

17. 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 
(DFI), and Health Assessment Questionnaire for the 
Spondylarthropathies (HAQ-S). Arthritis Care Res 
(Hoboken) 2011;63:S47-58. doi: 10.1002/acr.20575.

18. Machado P, Landewé R, Lie E, Kvien TK, Braun J, 
Baker D, et al. Ankylosing Spondylitis Disease Activity 
Score (ASDAS): Defining cut-off values for disease 
activity states and improvement scores. Ann Rheum 
Dis 2011;70:47-53. doi: 10.1136/ard.2010.138594.

19. Calin A, Garrett S, Whitelock H, Kennedy LG, 
O'Hea J, Mallorie P, et al. A new approach to 
defining functional ability in ankylosing spondylitis: 
The development of the Bath Ankylosing Spondylitis 
Functional Index. J Rheumatol 1994;21:2281-5.

20. Akad K, Solmaz D, Sari I, Onen F, Akkoc N, 
Akar S. Performance of response scales of activity 
and functional measures of ankylosing spondylitis: 
Numerical rating scale versus visual analog scale. 
Rheumatol Int 2013;33:2617-23. doi: 10.1007/
s00296-013-2789-x.

21. Tel Adıgüzel K, Yurdakul FG, Kürklü NS, Ya¤ar 
E, Bodur H. Relationship between diet, oxidative 
stress, and inflammation in ankylosing spondylitis. 
Arch Rheumatol 2021;37:1-10. doi: 10.46497/
ArchRheumatol.2022.9015.



241bDMARDs in young and geriatric ankylosing spondylitis patients: TURKBIO real-life data results

22. Braun J, Pincus T. Mortality, course of disease and 
prognosis of patients with ankylosing spondylitis. Clin 
Exp Rheumatol 2002;20(6 Suppl 28):S16-22.

23. Davis JC, Dougados M, Braun J, Sieper J, van der 
Heijde D, van der Linden S. Definition of disease 
duration in ankylosing spondylitis: Reassessing the 
concept. Ann Rheum Dis 2006;65:1518-20. doi: 
10.1136/ard.2005.044834.

24. Ishchenko A, Lories RJ. Safety and efficacy of 
biological disease-modifying antirheumatic drugs 
in older rheumatoid arthritis patients: Staying the 
distance. Drugs Aging 2016;33:387-98. doi: 10.1007/
s40266-016-0374-1.

25. Orimo H, Ito H, Suzuki T, Araki A, Hosoi T, Sawabe 
M. Reviewing the definition of “elderly”. Geriatr 
Gerontol Int 2006;6:149-58. doi: 10.1111/j.1447-
0594.2006.00341.x. 

26. Çay HF, Alkan Meliko¤lu M, Yurdakul FG, Bodur 
H, Ataman , Çapkın E, et al. Real-life data on 
the comorbidities in spondyloarthritis from our 
multicenter nationwide registry: BioStar. Arch 
Rheumatol 2022;38:333-46. doi: 10.46497/
ArchRheumatol.2023.9793.

27. Kremer JM. The Corrona US registry of rheumatic 
and autoimmune diseases. Clin Exp Rheumatol 
2016;34(5 Suppl 101):S96-9.

28. Dalal DS, Duran J, Brar T, Alqadi R, Halladay C, 
Lakhani A, et al. Efficacy and safety of biological 
agents in the older rheumatoid arthritis patients 
compared to Young: A systematic review and meta-
analysis. Semin Arthritis Rheum 2019;48:799-807. 
doi: 10.1016/j.semarthrit.2018.07.009.

29. Montilla C, Del Pino-Montes J, Collantes-Estevez E, 
Font P, Zarco P, Mulero J, et al. Clinical features of 
late-onset ankylosing spondylitis: Comparison with 
early-onset disease. J Rheumatol 2012;39:1008-12. 
doi: 10.3899/jrheum.111082.

30. Bodur H, Ataman S, Bu¤daycı DS, Rezvani A, Nas K, 
Uzunca K, et al. Description of the registry of patients 
with ankylosing spondylitis in Turkey: TRASD-IP. 
Rheumatol Int 2012;32:169-76. doi: 10.1007/s00296-
010-1599-7.

31. Karaarslan A, Yilmaz H, Aycan H, Orman M, Kobak 
S. Demographic, clinical, and laboratory features of 
Turkish patients with late onset ankylosing spondylitis. 
Bosn J Basic Med Sci 2015;15:64-7. doi: 10.17305/
bjbms.2015.511.

32. Özdemirel A, Tecer D, Torgutalp , Küçükahin 
O. Prevalence of HLA-B27 in Turkish patients with 
ankylosing spondylitis and non-radiographic axial 
spondyloarthritis. Arch Phys Med Rehabil  2021;24:17-
22. doi: 10.31609/jpmrs.2020-76402. 

33. Bendahan LT, Machado NP, Mendes JG, 
Oliveira TL, Pinheiro MM. Performance of the 
classification criteria in patients with late-onset axial 
spondyloarthritis. Mod Rheumatol 2018;28:174-81. 
doi: 10.1080/14397595.2017.1320819.

34. Kim SH, Kim HR, Lee SH, Shin K, Kim HA, Min 
HK. Effectiveness and drug retention of biologic 

disease modifying antirheumatic drugs in Korean 
patients with late onset ankylosing spondylitis. Sci Rep 
2021;11:21555. doi: 10.1038/s41598-021-01132-6.

35. Chung HY, Huang JX, Chan SCW, Lee KH, 
Tsang HHL, Lau CS. Clinical, radiological, and 
magnetic resonance imaging characteristics of 
axial spondyloarthritis with late onset. Medicine 
(Baltimore) 2022;101:e29523. doi: 10.1097/
MD.0000000000029523.

36. Radovits BJ, Fransen J, Eijsbouts A, van Riel PL, 
Laan RF. Missed opportunities in the treatment 
of elderly patients with rheumatoid arthritis. 
Rheumatology (Oxford) 2009;48:906-10. doi: 
10.1093/rheumatology/kep129.

37. Radovits BJ, Kievit W, Fransen J, van de Laar MA, 
Jansen TL, van Riel PL, et al. Influence of age on 
the outcome of antitumour necrosis factor alpha 
therapy in rheumatoid arthritis. Ann Rheum Dis 
2009;68:1470-3. doi: 10.1136/ard.2008.094730.

38. Filippini M, Bazzani C, Favalli EG, Marchesoni A, 
Atzeni F, Sarzi-Puttini P, et al. Efficacy and safety of 
anti-tumour necrosis factor in elderly patients with 
rheumatoid arthritis: An observational study. Clin 
Rev Allergy Immunol 2010;38:90-6. doi: 10.1007/
s12016-009-8142-1.

39. Fleischmann R, Baumgartner SW, Weisman MH, 
Liu T, White B, Peloso P. Long term safety of 
etanercept in elderly subjects with rheumatic diseases. 
Ann Rheum Dis 2006;65:379-84. doi: 10.1136/
ard.2005.035287. 

40. Migliore A, Bizzi E, Laganà B, Altomonte L, 
Zaccari G, Granata M, et al. The safety 
of anti-TNF agents in the elderly. Int J 
Immunopathol Pharmacol 2009;22:415-26. doi: 
10.1177/039463200902200218.

41. Soubrier M, Tatar Z, Couderc M, Mathieu S, Dubost 
JJ. Rheumatoid arthritis in the elderly in the era 
of tight control. Drugs Aging 2013;30:863-9. doi: 
10.1007/s40266-013-0122-8.

42. Askling J, van Vollenhoven RF, Granath F, Raaschou 
P, Fored CM, Baecklund E, et al. Cancer risk in 
patients with rheumatoid arthritis treated with anti-
tumor necrosis factor alpha therapies: Does the 
risk change with the time since start of treatment? 
Arthritis Rheum 2009;60:3180-9. doi: 10.1002/
art.24941.

43. Dreyer L, Mellemkjær L, Andersen AR, Bennett P, 
Poulsen UE, Juulsgaard Ellingsen T, et al. Incidences 
of overall and site specific cancers in TNFa inhibitor 
treated patients with rheumatoid arthritis and other 
arthritides - a follow-up study from the DANBIO 
Registry. Ann Rheum Dis 2013;72:79-82. doi: 
10.1136/annrheumdis-2012-201969.

44. Setoguchi S, Schneeweiss S, Avorn J, Katz JN, 
Weinblatt ME, Levin R, et al. Tumor necrosis factor-
alpha antagonist use and heart failure in elderly 
patients with rheumatoid arthritis. Am Heart J 
2008;156:336-41. doi: 10.1016/j.ahj.2008.02.025.


