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ABSTRACT
Background: Axial spondyloarthritis (axSpA) 
is a potentially disabling inflammatory arthritis 
of the spine, usually presenting as chronic back 
pain typically before the age of 45 years. It is 
often associated with one or more articular 
features, including synovitis, enthesitis, and 
dactylitis. It may also be associated with several 
non-articular features; these include uveitis, 
psoriasis, and inflammatory bowel diseases1.
Objective: The aim of this article is to describe 
the status of using biological drugs and some 
related factors in treating ankylosing spondylitis 
in Vietnam. Methods: A joint prospective and 
retrospective cross-sectional descriptive study 
was conducted on 161 ankylosing spondylitis 
patients treated with biological drugs at the 
Centre for Rheumatology between January 
2018 and July 2021. Data were collected at the 
first dose and after 3, 6, 12, 24, and 36 months, 
including general characteristics, clinical and 
para-clinical features, drug use status, and 
related factors. Results: Of the 161 patients, 
86.3% were male, with a mean age of 31.1 ± 
11.6 years and a mean disease duration of 7.6 ± 
6.6 years. Most patients were started on biolog-
ics at stage II (46.6%) or III (28.6%). Moreover, 
68.9% had active disease based on the Bath 
Ankylosing Spondylitis Disease Activity Index. 
The most commonly prescribed first-line therapy 
was anti-tumor necrosis factor (69.6%), with 
infliximab the most frequently prescribed drug 
(44.7%). The rate of biological drug treatment 
decreased gradually from 100% at the start to 
77% after one year and 39.1% after three years. 
Moreover, 74% of patients changed drugs due to 

non-response, and 50% discontinued treatment 
for economic reasons. Age was associated with 
treatment adherence, and drug change rates 
were higher in female patients and patients with 
active disease. Age was significantly associated 
with drug discontinuation (p < 0.05). Conclusion: 
Infliximab was the most commonly prescribed 
first-line drug. The rate of biological therapy 
gradually decreased after three years. Most pa-
tients changed drugs due to non-response, and 
many discontinued the drugs for economic rea-
sons. Among the individual and clinical factors, 
age was associated with treatment adherence.
Keywords: ankylosing spondylitis, biological 
drugs, bDMARD, treatment adherence.

1. BACKGROUND
Axial spondyloarthritis (axSpA) is a po-

tentially disabling inflammatory arthritis of 
the spine, usually presenting as chronic back 
pain typically before the age of 45 years. It 
is often associated with one or more articu-
lar features, including synovitis, enthesitis, 
and dactylitis. It may also be associated with 
several non-articular features; these include 
uveitis, psoriasis, and inflammatory bowel 
diseases1. Patients with axSpA are classified 
as having one of two subtypes: ankylosing 
spondylitis (AS; also termed radiographic ax-
SpA) or non-radiographic axSpA (nr-axSpA). 
Patients with AS exhibit radiographic abnor-
malities consistent with sacroiliitis, but such 
findings are not evident on plain radiography 
in nr-axSpA. AS affects the spine and can lead 
to chronic back pain and disability2,3.
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The primary goals of managing AS are to reduce 
symptoms and prevent complications, with initial 
treatments including nonpharmacologic measures and 
nonsteroidal anti-inflammatory drugs (NSAIDs)4-8. 
However, some patients may not respond well to these 
treatments, and the introduction of biologic disease-
modifying antirheumatic drugs (bDMARDs) in the early 
2000s brought new hope to these patients. These drugs, 
including tumor necrosis factor (TNF) inhibitors, anti-
interleukin (IL)-17 antibodies, and Janus kinase (JAK) 
inhibitors, have proven effective in treating AS9-15. The 
Assessment of SpondyloArthritis International Society 
(ASAS)-European Alliance of Associations for Rheuma-
tology (EULAR) recommendations for managing axSpA 
recommend NSAIDs, biological drugs, disease-modi-
fying antirheumatic drugs, analgesics, nondrug treat-
ments (e.g., education, exercise, and physical therapy), 
and surgical intervention to relieve symptoms of AS8.

Following the approval of the first tumor necrosis 
factor-alpha (TNF-α) inhibitor (TNFi) for use in AS 
many years ago, TNFi treatment has become the main-
stay treatment for active AS. Multiple randomized trials 
and several meta-analyses of randomized trials have 
demonstrated the ability of the TNFi to reduce disease 
activity in patients with AS. The most commonly used 
TNFi are adalimumab, etanercept, golimumab, and in-
fliximab8. In addition, while the IL-17 axis is the estab-
lished target of AS treatment, the IL-23/T helper 17 axis 
has recently attracted attention as a possible inflamma-
tion pathway. The use of IL-17A inhibitors (IL-17i) such 
as secukinumab in treating AS supports the clinical hy-
pothesis that direct and specific inhibition of IL-17 will 
benefit patients with AS15. There is substantial evidence 
that patients with AS have high response rates to biologi-
cal drugs like TNFi/IL-17i, a low likelihood of successful 
treatment termination, but limited drug retention.

While several reports have assessed drug retention 
rates for TNFi/IL-17i in AS, few, if any, studies have in-
vestigated the actual treatment trajectories at a patient 
level, including the prescribed first-line biological drugs, 
subsequent therapy changes (e.g., dose reductions), and 
discontinuation of individual patients16. 

2. OBJECTIVE
This study aimed to describe treatment trajectories in 

patients with AS using biological drugs, thereby describ-
ing the status of using biological drugs and some related 
factors in these patients.

3. PATIENTS AND METHODS
Participants
The study examined 161 patients diagnosed with AS 

at the Centre for Rheumatology, Bach Mai Hospital, be-
tween January 2018 and August 2021. Participants were 
diagnosed with AS according to the American College of 
Rheumatology 1984 criteria and had started treatment 
with at least one biological drug for at least three months. 
Patients who met these criteria and were willing to par-
ticipate in the study were included, while those who did 
not consent to participate were excluded. All participants 

provided written informed consent. This study was ap-
proved by the Ethics Committee of Hanoi Medical Uni-
versity, Vietnam (decision number: 4149/QĐ- ĐHYHN).

Assessment
This study was a cross-sectional descriptive and 

longitudinal follow-up study. Data were collected dur-
ing treatment, including the first dose and follow-up 
visits at 3, 6, 12, 24, and 36 months after the first dose. 
Patients’ information, clinical and paraclinical features, 
X-ray images, disease stage, illness duration, combina-
tion drugs, drug discontinuation, drug change, reducing 
dose frequency, adherence/non-adherence to treatment, 
and causes were collected by reviewing medical records 
and patient interviews.

The Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI) was used to assess the disease activity 
level, with high disease activity defined as a BASDAI 
≥4.0. Indications for biological drug treatment followed 
the 2019 ASAS-EULAR recommendations for managing 
AS. Participants were divided into groups according to 
the type of bDMARD used at each line of treatment, the 
proportions of each group, and the duration of bDMARD 
maintenance.

This study incorporates several concepts. Economic 
status groups were classified as poor, near-poor, aver-
age, and above-average households, based on Prime 
Minister’s Decision No. 59/2015. A patient’s response to 
a bDMARD was assessed as good, bad, or no response, 
depending on changes in the BASDAI score. Economic 
reasons refer to patients who could not afford to continue 
taking a bDMARD as directed. Drug discontinuation re-
fers to patients who have not taken any bDMARD for three 
consecutive doses or longer after their last dose. Drug 
change refers to when a patient is given a different bio-
logical drug, which is considered drug discontinuation. 
Treatment adherence was defined as taking the drug as 
prescribed by the doctor, with patients deemed adherent 
if they are compliant for ≥80% of the treatment period.

Statistical analysis
Data were analyzed using the SPSS Statistics software 

(SPSS Inc., Chicago, IL, USA). Tables of descriptive sta-
tistics were used to show frequencies, mean values of 
studied variables, and comparisons between qualitative 
and quantitative variables. Statistical significance was 
defined as p < 0.05.

4. RESULTS
This study included 161 patients, of which 139 (86.3%) 

were male. Most patients (67.7%) had a college degree 
or higher education level. In addition, 87% (140/161) of 
patients had an average income or higher. All patients 
(100%) had health insurance. Table 1 summarizes the 
participants’ general characteristics.

The patients’ median age was 31.1 years old, and their 
mean disease duration was 7.6 ± 6.6 years. In addition, 
68.9% of patients had active disease at the beginning of 
their bDMARD treatment (Table 2).

At the start of treatment, 69.6% were prescribed anti-
TNF-α biological drugs as their first-line treatment, of 
which 71 patients (44.7%) were prescribed infliximab, 
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26 (16.2%) were prescribed adalimumab, 
13 (8.1%) were prescribed golimumab, and 
one (0.6%) was prescribed etanercept. Fifty 
(30.4%) patients were prescribed secukinum-
ab as their first-line bDMARD.

Some patients changed drugs once during 
treatment, while some changed drugs 2–3 
times. Secukinumab became the most com-
mon drug of choice after the first change, 
accounting for 45/130 (34.6%) of the patients 
after the first drug change and 23/63 (36.5%) 
after the second. At the second drug change, 
98 of the 161 (60.9%) patients stopped taking the drugs 
(Figure 1).

The proportion of patients treated with biological 
drugs reduced to 77% after one year and 39.1% after 
three years. The percentage of patients who main-
tained their initial biological drug was 26.1%, and 11.2% 
switched to a second biological drug (Table 3).

Disease improvement was assessed using the BASDAI 
score at various intervals during the study period. At 
baseline, the mean BASDAI score was 4.1 ± 1.4. A sig-
nificant improvement in disease activity (p < 0.05) was 
observed after three months, with the mean BASDAI 
score decreasing to 1.2±1.3. The mean BASDAI score 
continued to decrease after six (1.0 ± 1.3), 12 (0.8 ± 1.1), 
24 (0.7 ± 1.2), and 36 (0.5 ± 0.8) months, indicating fur-
ther improvements in disease activity.

Regarding the mean duration of treatment with bio-
logical drugs for different treatment lines, we observed 
that the first-line drug was used in 161 patients with the 
longest mean duration of 66.1 weeks. The second-line 
drug was used in 44 patients with a mean duration of 
43.5 weeks. The third-line drug was administered to only 

four patients with a mean duration of 39.0 weeks. Finally, 
the fourth-line drug was used in only two patients with 
a mean duration of 55.0 weeks.

The rate of drug change due to secondary non-re-
sponse was the highest, accounting for 50% of cases. The 
rates of drug change due to primary non-response and 
side effects were lower, at 24% and 20%, respectively. 
Only 6% of cases had to change drugs due to a lack of 
availability.

Of the 98 patients who discontinued the drug during 
this study, 50% could not pay for treatment. The propor-
tion of patients who stopped treatment due to side effects, 
primary non-responders, and the COVID-19 pandemic 
was 14.3%, 13.3%, and 12.2%, respectively. The per-
centages of patients who stopped taking the drug due to 
a good response or secondary non-response were both 
only 4.1%. The percentage of patients who stopped taking 
the drug due to lack of availability was 2.0%.

Several factors were related to treatment adherence, 
drug change, and drug discontinuation in patients. Pa-
tients aged <25 years had a higher rate of adherence 
(37.3%) than those in other age groups (p = 0.037). Other 
factors, such as sex, income, or disease activity level, did 
not significantly affect adherence rates. Female patients 
had a higher rate of drug change than male patients (p 
= 0.010). Patients with active disease had a higher rate 

of drug change than those with inactive disease (p = 
0.011). Patients aged <25 years had a lower rate of drug 
discontinuation (45.8%) than those in other age groups 
(p = 0.011). Other factors did not significantly affect drug 
discontinuation rates (Table 4).

5. DISCUSSION
The mean disease duration of study participants was 

7.6 ± 6.6 years, shorter than previous studies by Lind-
strom et al. and Lie et al.16,17, possibly due to this study’s 
shorter period. The mean treatment time was 80.9 ± 48.1 

Characteristic Number of 
patients (n)

Percentage 
(%)

Sex
Male 139 86.3
Female 22 13.7

Education 
level

High School 52 32.3
College 38 23.6
University/
Postgraduate 71 44.1

Income

Poor/Near-poor 
households 21 13.0

Not in the above 
group 140 87.0

Medical 
insurance

Yes 161 100
No 0 0

Table 1. Participants’ general characteristics.

Variable Number of patients (n) Percentage 
(%)

Mean age (years) 31.1 ± 11.6 (min: 17, 
max: 71)

Disease duration (year) 7.6 ± 6.6 (min: 1, max: 
35)

Disease ac-
tivity grade

Active 111 68.9
Inactive 50 31.1

Treatment duration 
(week) 80.9 ± 48.1 (min: 24, max: 210)

Table 2. Participants’ clinical and para-clinical features.

Figure 1. Drug change or drug discontinuation during the study period.

Time 
(months)

1st bD-
MARD 
(%)

2nd bD-
MARD 
(%)

3rd bD-
MARD 
(%)

4th bD-
MARD 
(%)

Stop 
drug (%)

0 100 0 0 0 0
6 91.9 8.1 0 0 0
12 64 13 0 0 23
24 38.5 9.9 1.3 0.6 49.7
36 26.1 11.2 0.6 1.2 60.9

Table 3. Percentage of patients treated with biological drugs over 
time (N = 161).
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weeks, much lower than in previous studies, possibly 
due to the earlier indications for treatment in this study.

Regarding drug choice, bDMARDs were the preferred 
choice for anti-TNF-α drugs over IL-17i drugs, consistent 
with the 2019 ASAS-EULAR recommendation. Infliximab 
was the preferred drug for initial treatment (44.7%), con-
sistent with the findings of Glintborg et al.18. The main 
reasons for this preference were its status as the first 
biological drug introduced19 and its relatively low cost 
in Vietnam. Additionally, infliximab treatment sched-
uling was seen to have minimal impact on the patient’s 
current work.

The percentage of patients continuing treatment 
gradually decreased yearly, with only 39.1% maintaining 
biological drugs by the end of the study period. This per-
sistence rate is lower than in Machado et al.20, possibly 
due to differences in economic and health insurance pay-
ments across countries and the impact of the COVID-19 
pandemic on patients’ lives during the study period.

The baseline mean BASDAI score was 4.1±1.4, lower 
than in Lie et al. and Glintborg et al.17,19, indicating 
that the indication for bDMARD treatment at Bach Mai 
Hospital was earlier than in those studies. This differ-
ence could be attributed to the hospital’s reputation as 
a leading center for rheumatologic diseases, providing 
patients with access to the best available treatment. 
Disease activity improved gradually over time, with the 
most significant improvement observed after the first 
six months of biological therapy. However, the BASDAI 
score was highly dependent on the patient’s subjective 
perception of the disease, and patients often felt more 
secure with the best and most expensive therapy. Addi-
tionally, Vietnamese people generally have a high pain 
tolerance, which could also introduce bias when evaluat-
ing the BASDAI score.

Among the study patients, 27.3% and 11.2% switched 
to a second drug after one and three years, respectively. 
These rates were higher than those reported by Lind-
strom et al.16. Of the 50% of patients who had to switch 
drugs, 74% were due to no response, including primary 
or secondary non-response. Furthermore, side effects 
accounted for 20% of such cases. This finding highlights 
the need for further research to identify prognostic fac-
tors for response or non-response to treatment and for 

developing new medications. Of the 98 patients who 
discontinued treatment in this study, 50% did so for 
financial reasons, underscoring the need for policies to 
improve patient access to treatment, such as increasing 
health insurance coverage and producing bioequivalent 
drugs. This issue has also been highlighted in recent 
studies, including Kvien et al.21. Additionally, 12.2% of 
the patients in this study stopped treatment due to the 
impact of the COVID-19 pandemic. Lessons learned dur-
ing this period can help the healthcare system mitigate 
similar issues in the future.

Patients aged <25 years had a higher adherence 
rate (37.3%) than the other age groups. Typically, these 
young patients were students and financially dependent 
on their parents, who provided significant support in 
accessing the best treatment. However, economically 
self-sufficient patients had to manage their own finances 
and support their families, often resulting in an inability 
to afford treatment. Consequently, some patients even 
discontinued biological therapy despite disease progres-
sion. The rate of drug change was significantly higher in 
females (50%) than in males (23.7%; p < 0.05), similar 
to Rusman et al.’s 2018 study on 122 patients22. Inter-
views with patients showed that females had a lower pain 
threshold and higher anxiety levels than males, leading 
to a higher likelihood of switching to a second drug. Ad-
ditionally, patients with active disease had a higher rate 
of drug change than those with inactive disease since 
they experienced more inflammation and joint pain. 
Consequently, if the first biologic failed to provide a ther-
apeutic response, these patients often sought a second 
drug in the hope of achieving better outcomes. Among 
individual factors, age was significantly associated with 
drug discontinuation (p < 0.05), with adult (68.8%) and 
middle-aged (72.7%) patients having higher rates than 
younger patients (45.8%). Patients aged >25 years were 
often responsible for supporting their families, leading 
to a greater likelihood of discontinuing treatment.

This study had some limitations. Its study period was 
relatively short. In addition, it was only conducted at the 
Centre for Rheumatology of Bach Mai Hospital, and its 
participants may not be representative of patients with 
AS taking biological drugs in Vietnam. We hope to ex-
pand this into a multi-center study with more patients 

Factors
Percentage of pa-
tients with treatment 
adherence (%)

p
Percentage of 
patients with 
drug change (%)

p Percentage of pa-
tients with drug 
discontinuation (%)

p

Age (years)
<25 (n = 59) 37.3

0.037
11,86

0.117
45.8

0.01125–45 (n= 8 0) 21.2 31.2 68.8
>45 (n = 22) 13.6 36.4 72.7

Sex
Male (n = 139) 23.7

0.363
23.7

0.010
59.7

0.449
Female (n = 22) 18.2 50 68.2

Income

Poor/near-poor 
households (n = 21) 28.6

0.781
33.3

0.508
47.6

0.182
Above average (n = 
140) 25.7 26.4 62.9

Disease activity 
grade

Active 24.3
0.448

33.3
0.011

59.5
0.585

Inactive 30.0 14.0 64.0

Table 4. Factors related to the participants’ treatment process.
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and a longer study period to clarify the status of using 
biological drugs in patients with AS.

6. CONCLUSION
A TNFi is the standard therapy for patients with ac-

tive AS, with approximately 70% prescribed anti-TNF-α 
biological drugs as their first-line treatment. The propor-
tion of patients treated with biological drugs gradually 
decreased after three years. At the second drug change, 
approximately 61% of patients stopped taking the drugs. 
Most patients changed drugs due to non-response, and 
many discontinued the drugs for economic reasons. 
These findings show that the maintenance rate of bio-
logical drugs used to treat AS in Vietnam remains a 
challenge.

• Ethics statement: This study was approved by the Ethics Commit-
tee of Hanoi Medical University, Vietnam (decision number: 4149/
QĐ- ĐHYHN).

• Pateient Consent Form:Informed consent was obtained from all 
participants. 

• Data availability statement:Data sharing is not applicable to this 
article as no datasets were generated or analysed during the cur-
rent study.

• Author’s contribution: Study concept and design: Bui Hai Binh 
and Le-Thi Bich Phuong; acquisition of data: Bui Hai Binh and Le-
Thi Bich Phuong; analysis and interpretation of data: Bui Hai Binh, 
Nguyen Ngoc Trung, Nguyen-Van Hung, Nguyen-Thi Ngoc Yen, 
Nguyen-Thi Nhu Hoa, Nguyen Thanh Hiep, Nguyen Minh Duc, and 
Le-Thi Bich Phuong; drafting of the manuscript: Bui Hai Binh and 
Le-Thi Bich Phuong; critical revision of the manuscript: Bui Hai Binh 
and Le-Thi Bich Phuong; study supervision: Bui Hai Binh confirm the 
authenticity of all the raw data. All authors read and approved final 
version of this manuscript.

• Conflict of interest: There are no conflicts of interest.
• Financial support and sponsorship: Nil.

REFERENCES
1. Braun J, Sieper J. Ankylosing spondylitis. Lancet. 2007 

Apr 21; 369(9570):1379-1390. doi: 10.1016/S0140-
6736(07)60635-7. PMID: 17448825.

2. Rudwaleit M, Khan MA, Sieper J. The challenge of diagnosis 
and classification in early ankylosing spondylitis: do we 
need new criteria? Arthritis Rheum. 2005 Apr; 52(4): 1000-
1008. doi: 10.1002/art.20990. PMID: 15818678.

3. Siba P. Raychaudhuri, Atul Deodhar. The classification 
and diagnostic criteria of ankylosing spondylitis. Journal 
of Autoimmunity. 2014; 48-49: 128-133, ISSN 0896-8411, 
https://doi.org/10.1016/j.jaut.2014.01.015.

4. Sieper J, Listing J, Poddubnyy D, Song IH, Hermann KG, 
Callhoff J, Syrbe U, Braun J, Rudwaleit M. Effect of continu-
ous versus on-demand treatment of ankylosing spondylitis 
with diclofenac over 2 years on radiographic progression 
of the spine: results from a randomised multicentre trial 
(ENRADAS). Ann Rheum Dis. 2016 Aug; 75(8): 1438-1443. 
doi: 10.1136/annrheumdis-2015-207897. Epub 2015 Aug 
4. PMID: 26242443.

5. Ward MM, Deodhar A, Gensler LS, Dubreuil M, Yu D, 
Khan MA, Haroon N, Borenstein D, Wang R, Biehl A, Fang 
MA, Louie G, Majithia V, Ng B, Bigham R, Pianin M, Shah 

AA, Sullivan N, Turgunbaev M, Oristaglio J, Turner A, 
Maksymowych WP, Caplan L. 2019 Update of the Ameri-
can College of Rheumatology/Spondylitis Association of 
America/Spondyloarthritis Research and Treatment Net-
work Recommendations for the Treatment of Ankylosing 
Spondylitis and Nonradiographic Axial Spondyloarthritis. 
Arthritis Rheumatol. 2019 Oct; 71(10): 1599-1613. doi: 
10.1002/art.41042. Epub 2019 Aug 22. PMID: 31436036; 
PMCID: PMC6764882.

6. Bech B, Primdahl J, van Tubergen A, Voshaar M, Zangi HA, 
Barbosa L, Boström C, Boteva B, Carubbi F, Fayet F, Fer-
reira RJO, Hoeper K, Kocher A, Kukkurainen ML, Lion V, 
Minnock P, Moretti A, Ndosi M, Pavic Nikolic M, Schirmer 
M, Smucrova H, de la Torre-Aboki J, Waite-Jones J, van 
Eijk-Hustings Y. 2018 update of the EULAR recommenda-
tions for the role of the nurse in the management of chronic 
inflammatory arthritis. Ann Rheum Dis. 2020 Jan; 79(1): 
61-68. doi: 10.1136/annrheumdis-2019-215458. Epub 2019 
Jul 12. PMID: 31300458.

7. Sveaas SH, Dagfinrud H, Berg IJ, Provan SA, Johansen 
MW, Pedersen E, Bilberg A. High-Intensity Exercise Im-
proves Fatigue, Sleep, and Mood in Patients With Axial 
Spondyloarthritis: Secondary Analysis of a Randomized 
Controlled Trial. Phys Ther. 2020 Aug 12; 100(8): 1323-
1332. doi: 10.1093/ptj/pzaa086. PMID: 32367124; PMCID: 
PMC7439225.

8. Ramiro S, Nikiphorou E, Sepriano A, Ortolan A, Webers C, 
Baraliakos X, Landewé RBM, Van den Bosch FE, Boteva B, 
Bremander A, Carron P, Ciurea A, van Gaalen FA, Géher P, 
Gensler L, Hermann J, de Hooge M, Husakova M, Kiltz U, 
López-Medina C, Machado PM, Marzo-Ortega H, Molto A, 
Navarro-Compán V, Nissen MJ, Pimentel-Santos FM, Pod-
dubnyy D, Proft F, Rudwaleit M, Telkman M, Zhao SS, Ziade 
N, van der Heijde D. ASAS-EULAR recommendations for 
the management of axial spondyloarthritis: 2022 update. 
Ann Rheum Dis. 2023 Jan; 82(1): 19-34. doi: 10.1136/ard-
2022-223296. Epub 2022 Oct 21. PMID: 36270658.

9. Callhoff J, Sieper J, Weiß A, Zink A, Listing J. Efficacy of 
TNFα blockers in patients with ankylosing spondylitis 
and non-radiographic axial spondyloarthritis: a meta-
analysis. Ann Rheum Dis. 2015 Jun; 74(6): 1241-1248. 
doi: 10.1136/annrheumdis-2014-205322. Epub 2014 Apr 
9. PMID: 24718959.

10. Machado MA, Barbosa MM, Almeida AM, de Araújo VE, 
Kakehasi AM, Andrade EI, Cherchiglia ML, Acurcio Fde A. 
Treatment of ankylosing spondylitis with TNF blockers: 
a meta-analysis. Rheumatol Int. 2013 Sep; 33(9): 2199-
2213. doi: 10.1007/s00296-013-2772-6. Epub 2013 May 
18. PMID: 23686218.

11. Maxwell LJ, Zochling J, Boonen A, Singh JA, Veras MM, 
Tanjong Ghogomu E, Benkhalti Jandu M, Tugwell P, Wells 
GA. TNF-alpha inhibitors for ankylosing spondylitis. Co-
chrane Database Syst Rev. 2015 Apr 18; (4): CD005468. 
doi: 10.1002/14651858.CD005468.pub2. PMID: 25887212.

12. Pavelka K, Kivitz AJ, Dokoupilova E, Blanco R, Maradiaga 
M, Tahir H, Wang Y, Porter BO, Stefanska A, Richards HB, 
Rohrer S; MEASURE 3 study group. Secukinumab 150/300 
mg Provides Sustained Improvements in the Signs and 
Symptoms of Active Ankylosing Spondylitis: 3-Year Results 
from the Phase 3 MEASURE 3 Study. ACR Open Rheumatol. 



227Mater Sociomed. 2023; 35(3): 222-227 • ORIGINAL PAPER 

Current Status of Biological Treatment in Ankylosing Spondylitis Patients and Some Related Factors

2020 Feb; 2(2): 119-127. doi: 10.1002/acr2.11102. Epub 
2020 Jan 20. PMID: 31957970; PMCID: PMC7011421.

13. van der Heijde D, Sieper J, Maksymowych WP, Dougados 
M, Burgos-Vargas R, Landewé R, Rudwaleit M, Braun J; 
Assessment of SpondyloArthritis international Society. 
2010 Update of the international ASAS recommendations 
for the use of anti-TNF agents in patients with axial spon-
dyloarthritis. Ann Rheum Dis. 2011 Jun; 70(6): 905-908. 
doi: 10.1136/ard.2011.151563. PMID: 21540200.

14. Zhou Y, Ma J, Ge J, Wang B, Yue D, Wang W. Short-Term 
Efficacy and Safety of Secukinumab for Ankylosing 
Spondylitis: A Systematic Review and Meta-Analysis of 
RCTs. Mediators Inflamm. 2020 Oct 26; 2020: 1639016. 
doi: 10.1155/2020/1639016. PMID: 33192173; PMCID: 
PMC7641709.

15. Baeten D, Baraliakos X, Braun J, et al. Anti-interleukin-17A 
monoclonal antibody secukinumab in treatment of anky-
losing spondylitis: a randomised, double-blind, placebo-
controlled trial. Lancet (London, England). 2013 Nov; 
382(9906): 1705-1713. doi: 10.1016/s0140-6736(13)61134-
4. PMID: 24035250.

16. Lindström U, Olofsson T, Wedrén S, Qirjazo I, Askling J. 
Biological treatment of ankylosing spondylitis: a nation-
wide study of treatment trajectories on a patient level in 
clinical practice. Arthritis Res Ther. 2019 May 28; 21(1): 
128. doi: 10.1186/s13075-019-1908-9. PMID: 31138285; 
PMCID: PMC6540538.

17. Lie E, van der Heijde D, Uhlig T, Mikkelsen K, Rødevand 
E, Koldingsnes W, Kaufmann C, Kvien TK. Effectiveness of 
switching between TNF inhibitors in ankylosing spondy-
litis: data from the NOR-DMARD register. Ann Rheum Dis. 
2011 Jan;70(1): 157-163. doi: 10.1136/ard.2010.131797. 
Epub 2010 Nov 9. PMID: 21062852.

18. Glintborg B, Ostergaard M, Krogh NS, Dreyer L, Kristensen 
HL, Hetland ML. Predictors of treatment response and 

drug continuation in 842 patients with ankylosing spondy-
litis treated with anti-tumour necrosis factor: results from 
8 years' surveillance in the Danish nationwide DANBIO 
registry. Ann Rheum Dis. 2010 Nov; 69(11): 2002-2008. 
doi: 10.1136/ard.2009.124446. Epub 2010 May 28. PMID: 
20511613.

19. Glintborg B, Østergaard M, Krogh NS, Tarp U, Manilo N, 
Loft AG, Hansen A, Schlemmer A, Fana V, Lindegaard 
HM, Nordin H, Rasmussen C, Ejstrup L, Jensen DV, Pe-
tersen PM, Hetland ML. Clinical response, drug survival 
and predictors thereof in 432 ankylosing spondylitis 
patients after switching tumour necrosis factor α inhibi-
tor therapy: results from the Danish nationwide DANBIO 
registry. Ann Rheum Dis. 2013 Jul; 72(7): 1149-1155. doi: 
10.1136/annrheumdis-2012-201933. Epub 2012 Aug 31. 
PMID: 22941767.

20. Machado MA, Ferre F, Moura CS, Almeida AM, Andrade 
EI, Cherchiglia ML, Acurcio FA. Costs of Drug Therapy in 
Patients with Ankylosing Spondylitis in Brazil. Rheuma-
tol Ther. 2016 Dec; 3(2): 353-361. doi: 10.1007/s40744-
016-0036-0. Epub 2016 Jul 11. PMID: 27747578; PMCID: 
PMC5127960.

21. Kvien TK, Patel K, Strand V. The cost savings of biosimilars 
can help increase patient access and lift the financial bur-
den of health care systems. Semin Arthritis Rheum. 2022 
Feb; 52: 151939. doi: 10.1016/j.semarthrit.2021.11.009. 
Epub 2021 Dec 30. PMID: 35027243.

22. Rusman T, Ten Wolde S, Euser SM, van der Ploeg T, van 
Hall O, van der Horst-Bruinsma IE. Gender differences 
in retention rate of tumor necrosis factor alpha inhibitor 
treatment in ankylosing spondylitis: a retrospective cohort 
study in daily practice. Int J Rheum Dis. 2018 Apr; 21(4): 
836-842. doi: 10.1111/1756-185X.13271. PMID: 29611349; 
PMCID: PMC5901415.


