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Abstract
Introduction: Tumor necrosis factor (TNF)-like cytokine 1A (TL1A) is a member of the TNF superfamily 
of cytokines, involved in regulation of the immune and inflammatory response. Recently, therapies 
aimed at blockade of the TL1A pathway have shown benefit in the treatment of inflammatory bowel 
diseases (IBDs). However, very little is known regarding activation of the TL1A axis in spondyloar-
thropathies (SpA), which are clinically and pathogenetically linked to IBDs. Our study investigat-
ed soluble forms of TL1A and its receptors, death receptor 3 (DR3) and decoy receptor 3 (DcR3), 
in the serum of patients with SpA, and evaluated potential associations between concentrations 
of the investigated molecules and clinical features of SpA.
Material and methods: Tumor necrosis factor-like cytokine 1A, DR3, and DcR3 concentrations were 
measured (using enzyme linked immunosorbent assay – ELISA) in the serum of 82 patients with SpA 
and 36 healthy controls.
Results: We found no significant difference in serum concentrations of  TL1A or DR3 between 
the study and the control groups. However, we observed a significantly higher concentration of DcR3 
(median [min.–max.]: 292.31 [93.241–13,862.10] pg/ml) in patients with SpA than in the  controls 
(median [min.–max.]: 126.73 [10.68–1,482.74] pg/ml; p = 0.003). The DR/DcR ratio was significantly 
lower in patients with SpA (median [min.–max.]: 4.05 [0.14–235.39]) than in the  controls (17.22  
[0.00–750.66]; p = 0.002). Moreover, there were weak but significant correlations between serum 
concentrations of DcR and TL1A (Spearman’s rho: 0.28, p < 0.05) and between DcR3 and C-reactive 
protein as well as erythrocyte sedimentation rate values (Spearman’s rho: 0.25 and 0.24 respectively, 
p < 0.05 for both) in patients with SpA.
Conclusions: The results of our study indicate that the TL1A/DR3/DcR3 axis is activated in patients 
with SpA and may represent a new target for therapies in this group of diseases. Further studies are 
needed to confirm our data.
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Introduction

Spondyloarthropathies (SpA) are a group of chronic, 
inflammatory musculoskeletal diseases which includes 
ankylosing spondylitis, currently referred to as “radio

graphic form of axial spondyloarthritis” (r-axSpA) psoriat-
ic arthritis (PsA), non-radiographic axial spondyloarthritis 
(nr-axSpA), and peripheral spondyloarthritis (pSpA), 
which also covers patients with reactive arthritis, inflam-

Address for correspondence

Emilia Anna Frąckiel, Department of Rheumatology and Internal Medicine, Medical University of Bialystok, 24A M. Sklodowskiej-Curie St., 

15-276 Bialystok, Poland, e-mail: emilia.frackiel@sd.umb.edu.pl

Submitted: 15.11.2024; Accepted: 19.03.2025

https://orcid.org/0000-0001-6722-0794
https://orcid.org/0000-0002-8026-4887
https://orcid.org/0000-0003-0151-5738
https://orcid.org/0000-0001-9309-8518
https://orcid.org/0009-0005-4888-0048
https://orcid.org/0000-0002-0910-1292
https://orcid.org/0000-0002-0613-1306


217Tumor necrosis factor-like cytokine 1A, death receptor 3 and decoy receptor 3 in spondyloarthropathies

Reumatologia 2025; 63/4

matory bowel disease-associated SpA and the peripheral 
form of PsA [1–4].

According to various estimates, SpA affects appro
ximately 0.5–1.9% of  the population and may cause 
significant disability [1]. A very diverse clinical picture 
characterizes the group of SpA. In addition to several 
manifestations of  the musculoskeletal system, such 
as sacroiliac joint and spine inflammation, involve-
ment of peripheral joints, enthesitis, and dactylitis, 
there may also be numerous extraarticular manifes-
tations, including uveitis, psoriasis, and/or frequent 
association with inflammatory bowel diseases (IBDs). 
It has been estimated that extra-articular changes are 
present in approximately 40% of patients with SpA [1, 
3, 4]. High clinical heterogeneity and unclear patho-
genesis make management of SpA very challenging. 
Nonsteroidal anti-inflammatory drugs are considered 
the first-line treatment in axial SpA and conventional 
disease-modifying antirheumatic drugs (such as meth-
otrexate and sulfasalazine) in pSpA. The second line 
treatment involves biological drugs (including tumor ne-
crosis factor [TNF] inhibitors, interleukin-17 [IL-17] inhibi- 
tors, IL-23 inhibitors) or Janus kinase inhibitors. Proper 
management of patients with SpA requires individuali
zation of treatment and combination of pharmacothe
rapy with non-pharmacological treatment [4, 5]. Despite 
the progress made in the last several years, there are still 
significant unmet needs in the treatment of SpA.

Tumor necrosis factor-like cytokine 1A (TL1A) is a cyto
kine belonging to the TNF super-family of molecules and  
is also known as TNF superfa-mily member 15 (TNFSF15) 
or vascular endothelial growth inhibitor 251 (VEGI-251). 
Tumor necrosis factor-like cytokine 1A is expressed by cells 
of the immune system, such as monocytes, macrophages, 
or dendritic cells, but also by non-immune cells, includ-
ing endothelial cells, chondrocytes, and synovial fibro-
blasts. Tumor necrosis factor-like cytokine 1A is involved 
in regulation of the inflammatory response through the  
regulation of production of pro-inflammatory cytokines 
and chemokines in various immune cells, including  
innate lymphoid cells, T cells, and natural killer cells [6].

Tumor necrosis factor-like cytokine 1A interacts with 
2 different receptors: death receptor 3 (DR3) and decoy 
receptor 3 (DcR3). The  TL1A-DR3 interactions play  
an important role in the development of the inflamma-
tory response by regulation of activation, proliferation, 
and differentiation of  different immune cells, such as 
T cell and B cells, as well as stimulation of production 
of pro-inflammatory cytokines, such as IL-2, IL-4, inter-
feron γ, IL-17, and IL-23 [7, 8]. Interestingly, some studies 
indicate that activation of  the TL1A-DR3 pathway may 
also have an anti-inflammatory role through the expan-
sion of regulatory T cells [9].

Decoy receptor 3 binds TL1A, but also other cytokines 
from the TNF superfamily, such as Fas cell surface death 
receptor (FAS) ligand (TNFSF6) and LIGHT (TNFSF14). 
The  DcR3 receptor has two functions. The  first – “de-
coy function” – is revealed when DcR3 competitively 
binds to soluble TL1A, which in turn leads to destruc-
tion of  the  sTL1A-DR3 complex, and prevention of  its 
immunostimulatory effects, and inhibition of  apopto-
sis. The second – “non-decoy function” – is when DcR3 
acts as an effector molecule to modulate the activities 
of many cell types directly, including regulation of den-
dritic cell differentiation and maturation.

Indeed, elevated levels of TL1A and/or its receptors, 
DR3 and DcR3, have been reported in the peripheral 
blood of several inflammatory rheumatic diseases such 
as rheumatoid arthritis (RA) [10], systemic sclerosis [11], 
systemic lupus erythematosus [12], and non-rheumatic 
conditions including atopic dermatitis [13], psoriasis [14], 
and IBDs [15]. Recently, biological therapies targeting 
the TL1A-related axis have shown very promising re-
sults in the treatment of patients with IBDs, confirming 
the significant role of  the TL1A axis in development 
of these groups of diseases [16].

Since SpA are closely related, clinically and patho-
genetically, to IBDs, we hypothesized that the TL1A axis 
may also be involved in the pathogenesis of this group 
of inflammatory joint diseases and may represent a new, 
promising target for treatment of SpA.

As of  now, there is very little evidence regarding 
the TL1A axis in patients with SpA. Except for one paper 
reporting evaluated levels of TL1A in a group of patients 
with AS [17], our search of  the  literature failed to find 
studies addressing this question.

Therefore, in the present study we aimed to deter-
mine the serum concentrations of soluble forms of TL1A 
and its receptors, DR3 and DcR3, in patients with SpA in 
comparison with healthy controls, and to evaluate possi-
ble relationships between concentrations of the investi-
gated molecules and the clinical pattern of the diseases.

Material and methods

All consecutive patients diagnosed with SpA who 
were admitted to the Department of Rheumatology and 
Internal Medicine of the University Clinical Hospital in Bi-
alystok between October 2021 and December 2023 and 
gave informed consent were included. All patients re-
cruited into this study had to fulfill classification criteria 
of one of the following forms of SpA: the 1984 modified 
New York criteria for ankylosing spondylitis, the Classifi-
cation criteria for Psoriatic Arthritis (CASPAR), the 2009 
Assessment of  SpondyloArthritis International Society 
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(ASAS) classification criteria for nr-axSpA, or the  2011 
ASAS classification criteria for pSpA [18–21].

The following exclusion criteria were used: presence 
of  active infectious disease, history of  allergy and/or 
recent neoplasm, overlap with other systemic autoim-
mune condition.

Clinical assessment of  patients with SpA includ-
ed evaluation of  the  presence of  sacroiliitis (based on 
X-ray and/or magnetic resonance imaging [MRI]), axial 
inflammation (based on X-ray and/or MRI of the spine 
and clinical assessment), peripheral joint inflammation, 
dactylitis, enthesitis, uveitis, skin psoriasis, presence of 
inflammatory bowel disease.

Disease activity was measured using scales in com-
mon use, depending on the dominant form of the dis-
ease: the  Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI) in cases of axial involvement, or the Dis-
ease Activity Score in 28 joints (DAS28) in cases of pe-
ripheral joint involvement [22].

In addition, the  levels of  inflammatory parameters 
(erythrocyte sedimentation rate [ESR], C-reactive pro-
tein [CRP]) were examined in the study group.

The control group consisted of 36 volunteers without 
diagnosed inflammatory arthritis or other inflammatory 
conditions, allergy, or a recent history of cancer.

Measurements of the serum concentrations of TL1A 
and soluble forms of DR3 and DcR3 were performed us-
ing commercially available ELISA kits (R&D Systems) in 
accordance with the manufacturer’s recommendations. 
All measurements were performed in duplicate.

Statistical analysis

The collected data were statistically analyzed with 
Statistica Version 14.1.0.4 software using descriptive 
statistics, the Shapiro-Wilk test (for testing distribution 
of all parameters), non-parametric tests and Pearson’s 
χ2 test, as appropriate. Because of the lack of normality 
of the data distribution, the assessment was made using 
the Mann-Whitney U test. All data have been reported as 
median (min.–max.), unless stated otherwise.

Bioethical standards

The study was approved by the Bioethics Committee 
of  the  Medical University in Bialystok (ethics approval 
number: APK.002.321.2021) on June 24th 2021, and all 
subjects gave written informed consent to participate.

Results
Characteristics of study groups

The study group consisted of 82 patients with SpA, 
including 29 patients with r-axSpA, 24 with PsA, 14 with 
nr-axSpA, and 15 patients with pSpA (including 2 with 
reactive arthritis and 3 with arthritis associated with in-
flammatory bowel disease).

There were 33 females (mean age 44.5, median age 
45 years) and 49 males (mean age 44.7, median  
age 44 years). The median age of patients with SpA  
was 44 years, the youngest participant was 18 years old, 
and the oldest 81 years of age. Information regarding 

Table I. Clinical characteristics of the study groups (the results are given as number of patients with the presence 
of specific diagnosis/symptom if not indicated otherwise)

Clinical characteristics (total number of patients with available information,  
if data not available for all)

Patients with SpA Control 
group

Age [years], median (min.–max.) 44 (18–81) 44 (19–77)

Presence of HLA B27 36

Sex

Female 33 28

Male 49 8

Patients with r-axSpA 29  

Patients with PsA 24  

Patients with nr-axSpA 14  

Patients with pSpA* 15  

Presence of HLA B27 (n = 55) 36  

Presence of inflammatory bowel disease 3  

Presence of uveitis 12  

* The group of patients with peripheral spondyloarthritis includes patients with reactive arthritis (n = 2) and patients with arthritis asso-
ciated with inflammatory bowel disease (n = 3).
r-axSpA – radiographic axial spondyloarthritis, nr-axSpA – non-radiographic axial spondyloarthritis, PsA  –  psoriatic arthritis, pSpA  –  peri-
pheral spondyloarthritis, SpA – spondyloarthropaties.
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the presence of HLA B27 was available for 55 patients, 
36 (66%) of whom had HLA B27 haplotype.

Detailed characteristics of the study groups are pre-
sented in Table I.

At the time of the study, 36 patients were receiving 
conventional disease-modifying drugs, 13 patients were 
receiving biological therapy (12 patients anti-TNF-α anti-
bodies and one patient anti-IL-17 antibody), and 12 were 
receiving glucocorticosteroids. Detailed data regarding 
treatment are presented in Table II. 

The control group included 28 women and 8 men.
 
Serum concentrations of soluble forms 
of tumor necrosis factor-like cytokine 1A, 
death receptor 3, and decoy receptor 3

We found no significant differences between 
the study and the control groups in the serum con-
centration of TL1A (median [min.–max.]: 18.82 pg/ml 
[0.00–24,556.00 pg/ml] vs. 16.18 pg/ml [0.00–17,606.00 
pg/ml], respectively, p > 0.05) or DR3 (median [min. 
–max.]: 1,766.77 [52.00–26,958.8 pg/ml] vs. 2,517.76 pg/ml  
[234.32–25,791.80 pg/ml], respectively, p > 0.05). How-
ever, we observed a significantly higher concentration 
of DcR3 in patients with SpA (median [min.–max.]:  
292.31 pg/ml [93.241–13,862.10 pg/ml]) as compared 
with the controls (126.73 pg/ml [10.68–1482.74 pg/ml],  
p = 0.003). The DR/DcR ratio was significantly low-
er in patients with SpA (median [min.–max.]: 4.05  
[0.14–235.39]) as compared with the controls (17.22 
[0.00–750.66] (p = 0.002).

We found a weak correlation between serum levels 
of  Tl1A and DcR (Spearman’s rho: 0.28, p < 0.05) and 
between serum concentration of  DcR3 receptor and 
CRP concentration as well as ESR values (Spearman’s 
rho: 0.25 and 0.24, respectively, p < 0.05 for both) in pa-
tients with SpA. There were no significant differences in 
the  concentrations of  investigated molecules between 
patients with different forms of  SpA or between pa-
tients with or without specific manifestations of the dis-
eases (e.g. with and without uveitis). We did not find any 
significant correlations between serum concentrations 
of TL1A, DR3, or DcR3 and clinical activity of the disease 
measured with BASDAI (in axial forms of SpA) or DAS28 
(in peripheral forms of SpA).

Discussion

To the best of our knowledge, this is the first study 
evaluating soluble forms of all 3 molecules of the TL1A/
DR3/DcR3 axis in the serum of patients with SpA. We 
did not find significant differences in the concentration 
of TL1A between patients with SpA and healthy controls. 
This is in contrast with the study by Konsta et al. [17], who 

reported significantly higher levels of TL1A in the blood 
of patients with r-axSpA in comparison with healthy 
controls [15]. The difference between our results and 
the findings of Konsta et al. [17] may be due to the fact 
that we investigated TL1A levels in a more heterogenous 
population, including patients with different forms 
of SpA, of whom only 29 (35%) had r-axSpA. Moreover, 
7 (24%) of those 29 patients with AS were on biological 
therapy at the time of enrollment. Although we did not 
find a significant difference in the concentration of TL1A 
between patients with or without biological therapy 
in the total group of patients with SpA, it cannot be 
excluded that the treatment with biologics influenced 
the results. Indeed, Konsta et al. [17] noted significantly 
higher levels of TL1A in patients with r-axSpA naïve to 
anti-TNF agents as compared with patients receiving 
anti-TNF agents, in whom the serum concentration 
of TL1A was comparable to healthy controls. Also, there 
was no significant difference in the serum concentration 
of soluble DR3 receptor between patients with SpA and 
the controls. However, we found a significantly higher 
concentration of soluble forms of the DcR3 receptor in 
patients with SpA as compared with the control group.

There were no significant differences in the  serum 
concentrations of TL1A, DR3, DcR3 receptor, or DR3/DcR3 
ratio between patients with different forms of  SpA.  
Also, we did not find any significant differences in the 
serum concentrations of the investigated molecules or 
the  DR3/DcR3 ratio between patients with or without 
biological therapy.

As mentioned above, to the best of our knowledge, 
in the available literature there are no reports evaluating 
soluble receptors of TL1A in patients with SpA. Our finding 
of an elevated DcR3 receptor concentration is in line with 

Table II. Therapies of patients during the study

Treatment Number 
of patients

Nonsteroidal anti-inflammatory drugs 39

Glucocorticosteroids* 12

Methotrexate** 18

Sulfasalazine*** 18

Biological treatment

Adalimumab 6

Golimumab 2

Infliximab 2

Etanercept 2

Secukinumab 1

Patient without treatment 11

* Methylprednisolone at a dose of 2 to 24 mg per day.
** Methotrexate at a dose of 5 to 30 mg per week.
*** Sulfasalazine at a dose of 1 to 3 g per day.
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findings in other inflammatory conditions such as IBD [15] 
or RA [23, 24].

We also found weak but statistically significant cor-
relations between the level of the soluble DcR3 receptor 
and laboratory markers of  inflammation, such as ESR 
and CRP. This observation indicates that an increase in  
DcR3 concentration is associated with inflammatory ac-
tivity in patients with SpA. This is again in line with re-
ported TL1A and DcR3 receptor concentrations in other 
inflammatory conditions such as RA [24], which might 
point to activation of the TL1A-DcR3 axis.

Conclusions

The TL1A/DR3/DcR3 axis is activated in patients with 
SpA, and the serum level of DcR3 is elevated. It suggests 
that the TL1A axis may be considered a therapeutic tar-
get in SpA patients, as it remains a promising target for 
biological therapy in patients with inflammatory bowel 
disease, a condition clinically linked to SpA. Further in-
vestigations of the phenomena are needed.
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