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Introduction: While ixekizumab (IXE) has demonstrated efficacy in axial 
spondyloarthritis (axSpA) clinical trials, real-world evidence is limited. This 
study describes the characteristics and treatment persistence of axSpA patients 
receiving IXE in routine clinical practice in Spain.
Methods: A retrospective study of axSpA patients treated with IXE was carried 
out in ten hospitals. Demographic, clinical, treatment-related characteristics, 
persistence and disease activity were collected at baseline, 12, 24 and 52 weeks. 
Descriptive analysis and Kaplan–Meier methods were used.
Results: The study included 106 axSpA patients, 69.8% had r-axSpA, 58.5% 
were male, and 63% had overweight or obesity. Mean (SD) disease duration 
was 12.8 (12.3) years. 98.1% had received b/tsDMARDs and 52.5% presented 
normal C-reactive protein (CRP) levels at baseline. Persistence rates were 99.0, 
80.5, and 56.3% at 12, 24, and 52 weeks, respectively. At week 52, 33.3% fewer 
patients had high/very high disease activity according to Ankylosing Spondylitis 
Disease Activity Index (ASDAS-CRP) scores and 18.9% showed an improvement 
of ≥50% in their Bath Ankylosing Spondylitis Disease Activity Index (BASDAI). 
Exploratory subanalyses showed IXE persistence was not influenced by gender, 
smoking status, BMI, axSpA clinical form, CRP levels, HLA-B27 status, prior 
biological (b) or targeted synthetic (ts) DMARD (b/tsDMARD) or secukinumab. 
IXE was discontinued by 40 (37.7%) patients during follow-up, mainly due to lack 
of effectiveness.
Conclusion: Most axSpA patients treated with IXE had long-standing, highly 
active disease involving multiple domains and prior multiple domains and prior 
b/tsDMARDs (b/tsDMARD) exposure. Despite this, half remained on IXE at 1 year 
with improved disease activity, highlighting its potential as a treatment option 
in daily practice.
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1 Introduction

Axial spondyloarthritis (axSpA) is a chronic inflammatory 
rheumatic disease characterized by inflammation and new bone 
formation in the axial skeleton, including the spine and sacroiliac 
joints (1, 2). Depending on the presence or absence of definite 
sacroiliitis as defined by plain X-rays, axSpA is classified as 
radiographic axSpA (r-axSpA) and non-radiographic axSpA 
(nr-axSpA) (3). The prevalence of the disease in Spain is in line with 
other European countries, ranging from 0.3 to 0.8%, with r-axSpA 
being the most prevalent form (4, 5). Factors influencing the presence 
of axSpA include being HLA-B27 positive, environmental factors and 
male sex (4–7). The main musculoskeletal manifestations of axSpA 
include back pain and progressive spinal rigidity, but it can also affect 
other domains such as peripheral joints, in the form of arthritis, 
dactylitis or enthesitis (8). Additionally, the systemic nature of the 
disease leads to extra-musculoskeletal manifestations including acute 
anterior uveitis, psoriasis and inflammatory bowel disease (2, 4, 9). 
Moreover, patients with axSpA often exhibit a higher prevalence of 
comorbidities associated with their inflammatory status, including 
higher cardiovascular risk (2, 9, 10).

The pain and reduced mobility associated with the disease has a 
substantial social, work and emotional burden, negatively affecting 
overall quality of life (10–13). Consequently, early diagnosis and 
treatment are essential to maintain functional status and prevent 
radiographic progression and long-term disability. Recommendations 
for axSpA management emphasize the importance of individualizing 
treatment based on the affected domain (axial, peripheral, or extra-
musculoskeletal manifestations) as well as their characteristics, 
including comorbidities and psychosocial factors (14). Current 
treatment strategies focus on effectively reducing signs and symptoms, 
and on preventing structural radiographic damage (15, 16). These 
approaches typically involve patient education, regular exercise, 
smoking cessation, and physiotherapy alongside the use of 
nonsteroidal anti-inflammatory drugs (NSAIDs) (14). Use of the latter 
has reported significant improvements in back pain and stiffness (17), 
although their prolonged use may be harmful to the gastrointestinal 
tract and renal and cardiovascular systems (14). Likewise, 
conventional synthetic disease-modifying antirheumatic drugs 
(csDMARDs), such as methotrexate and sulfasalazine, have a role in 
the treatment of peripheral symptoms that coexist with axial disease, 
although they are not effective for the treatment of axial symptoms. In 
cases where these drugs are ineffective or not recommended, or if 
symptoms are predominantly axial, biological and targeted synthetic 
disease-modifying anti-rheumatic drugs (bDMARDs and 
tsDMARDs) should be used. The administration of bDMARDs such 
as tumor necrosis factor inhibitors (TNFi) and interleukin-17 
inhibitors (IL-17i) or tsDMARDs such as Janus kinase inhibitors 
(JAKi) has been recommended as second line treatment in patients 
with persistently high disease activity (14). In clinical practice, the 
initiation of a TNFi or IL-17i is the standard approach (14). TNFi have 
shown efficacy in improving clinical and laboratory variables and 
reducing magnetic resonance imaging (MRI)-detected inflammation 
(18–22). However, about 30–40% of patients fail to achieve optimal 
clinical response (23). Moreover, the management of axSpA is 
specially challenging due to its long-term nature and bDMARDs loss 
of efficacy, with up to 50% of patients discontinuing treatment within 
4 years (24, 25). Alternative treatment classes targeting interleukin-17, 

a proinflammatory cytokine participating in neutrophil recruitment, 
host defense and mediating immuno-inflammation (26, 27), include 
ixekizumab (IXE). This treatment is currently approved for both r- 
and nr-axSpA (28) and is available in Spain for axSpA treatment since 
2021 (29). Results obtained in COAST clinical trials have 
demonstrated its efficacy in reducing disease activity and its acceptable 
safety profile (30), both on bDMARD-naïve and TNFi-experienced 
patients (31, 32). Although the benefits of IXE treatment have been 
demonstrated in clinical trials, in real-world clinical practice patient 
profiles are highly heterogeneous in terms of disease history, previous 
treatments, and clinical characteristics (30, 33). In particular, there is 
limited evidence on the effectiveness and persistence of IXE in more 
complex patient populations, such as those with multiple 
comorbidities or prior failures to bDMARDs, as well as over extended 
follow-up periods. Therefore, it is essential to assess treatment 
persistence and effectiveness in real-life settings (33). In this context, 
the present study aimed to describe the profile of axSpA patients 
treated with IXE in Spain, including treatment patterns and disease 
characteristics, as well as to evaluate the persistence and effectiveness 
of this treatment in routine clinical practice.

2 Methods

2.1 Population and study design

ESPADA (use of ixekizumab in patients with axial 
spondyloarthritis in real-world practice) is a descriptive, multicenter, 
retrospective observational study conducted in adult patients 
diagnosed with axSpA and treated with IXE in Spain (Figure 1). The 
study utilized a medical chart review approach, including data 
collected between December 2023 and March 2024 across ten Spanish 
hospitals. As this was a non-comparative observational study, only a 
single cohort of patients was evaluated.

Patients were included in the study if they met all the following 
inclusion criteria: (i) over 18 years; (ii) diagnosed with axSpA 
(r-axSpA or nr-axSpA) according to their rheumatologist and fulfilling 
the ASAS 2009 classification criteria for axSpA; (iii) had received at 
least one dose of IXE for axSpA under routine clinical practice; (iv) 
had initiated IXE treatment between June 1, 2020, and at least 
3 months before the starting date of the study, ensuring a minimum 
follow-up of 12 weeks; and (v) had at least one documented follow-up 
visit (regardless of continuation with IXE or not).

This study received approval from the Ethics Committee for 
Drugs Research (CEIm) of the Hospital Universitario La Paz (Reg. 
15/2023), and was exempt from the requirement to obtain informed 
consent from the participants due to its retrospective design. The 
study complied with the principles outlined in the Declaration of 
Helsinki, and applicable laws and regulations.

2.2 Study objectives and endpoints

The primary objective of the study was to describe the profile of 
patients with axSpA treated with IXE in routine clinical practice in Spain, 
including treatment patterns and patient and disease characteristics. 
Secondary objectives included the analysis of treatment persistence and 
assessment of clinical response to treatment during follow-up visits (12, 
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24 and 52 weeks). For this, the percentage of patients who persisted with 
treatment after 52 weeks and the percentage of patients with improved 
scores for Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) 
(34) and Axial Spondyloarthritis Disease Activity Score (ASDAS-CRP) 
(35) during follow-up visits, respectively, were evaluated.

To gain further insights, exploratory objectives included 
evaluating treatment persistence across various subgroups, based on 
gender, smoking status (never, ex- or smoker), BMI (normal weight, 
overweight or obesity), axSpA type (r-axSpA or nr-axSpA), C-reactive 
protein (CRP) levels at index date (normal- < 5 mg/L or 
elevated- ≥ 5 mg/L), presence of HLA-B27 (positive or negative), 
number of previous biological treatment lines (1 or 2+), and previous 
secukinumab treatment. Additionally, the clinical response to IXE was 
explored in patients with concomitant peripheral involvement.

2.3 Data collection and study variables

An electronic case report form (eCRF) was used by the physician 
and the research team. Variables were collected from the patient’s 
medical records. Neither the sponsor nor the Contract Research 
Organization in charge of the study had access to any patient 
identification (ID) data; only the site personnel had access to 
this information.

For the primary objective, at index date (defined as the day when 
patients initiated IXE treatment), patients´ variables were collected, 
including sociodemographic characteristics, disease-related 
characteristics, clinical characteristics, and treatment patterns 
(previous treatments, reasons for discontinuation, IXE treatment 
regimen). For secondary and exploratory objectives aimed at evaluating 
treatment persistence, date of IXE discontinuation and reasons for 

discontinuation were collected. In addition, to assess the secondary 
objective of treatment effectiveness, disease activity indexes of BASDAI 
and ASDAS-CRP were collected during follow-up visits (12 weeks, 
24 weeks, and 52 weeks) when available in medical records. The 
window period for these visits was ±4, ±6 and ±8 weeks, respectively. 
Additional disease activity indexes collected were patient’s global 
assessment of disease activity (PtGA), physician’s global assessment of 
disease activity (PhyGA) and pain. Furthermore, an exploratory 
assessment of the clinical response at peripheral level was conducted 
by collecting disease activity score 28 using CRP levels (DAS-28-CRP), 
number of tender joints (TJC), and number of swollen joints (SJC).

2.4 Instruments and assessments

BASDAI index was calculated using the average of six questions 
related to fatigue and pain. Each question was scored on a scale of 
0 to 10, where scores above 4 were typically indicative of high 
disease activity. ASDAS-CRP was calculated using an algorithm 
comprising three BASDAI questions (spinal pain, morning stiffness, 
and joint pain/swelling), whereby patients were categorized as 
having inactive disease (ASDAS score <1.3), low activity disease 
(ASDAS score in range 1.3–2), high activity disease (ASDAS score 
in range 2.1–3.5) and very high activity disease (ASDAS score >3.5). 
DAS-28-CRP scores were between 0 and 10, where scores above 5.1 
account for high disease activity, and below 3.2 for low disease 
activity. TJC and SJC were evaluated using a 0–28 or 0–68 and 0–66 
scale, respectively.

Pain was evaluated using a 0–10 numeric rating scale where 0 
represents “no pain”/ “no affected joints” and 10 “worst pain 
imaginable”/“10 affected joints.” Finally, PtGA and PhyGA scores were 

FIGURE 1

Study design.
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calculated using a 0–10 scale, with higher numbers representing a worse 
perceived disease activity by the patient or by the physician, respectively.

2.5 Statistical analysis

Categorical variables were reported using frequencies (absolute and 
relative), and the number of patients for each category was included. In 
contrast, quantitative data was represented as mean and standard 
deviation (SD). At week 52, the proportion of patients that discontinued 
IXE treatment was calculated, also detailing the mean time to 
discontinuation of those patients who discontinued. Discontinuation 
was considered when a therapy exposure gap exceeded 60 days (36, 37). 
Finally, persistence was assessed by using the Kaplan–Meier method to 
estimate the probability of IXE discontinuation at week 12, 24 and 52, 
censoring patients at the time of their last follow-up. Log-rank tests 
were used to evaluate differences in persistence between groups.

For the assessment of the clinical response to IXE treatment, all 
data collected during the follow-up period were considered, 
irrespective of whether or not patients continued on IXE treatment. 
Paired comparisons were calculated for each patient with BASDAI, 
ASDAS-CRP, DAS-28-CRP, TJC, SJC, PtGA, PhyGA, and pain scores 
with their respective values at the index date. Finally, the mean (SD) 
change for each index was calculated. A paired t-test, Cochran–
Mantel–Haenszel test or Wilcoxon signed-rank for paired samples test 
was employed as required for each case. Statistical analyses were 
performed using STATA software v.14.

3 Results

3.1 Sociodemographic, disease-related and 
clinical characteristics

A total of 106 axSpA patients (69.8% r-axSpA) were included, 
predominantly men (58.5%) with a mean (SD) age of 51.9 (12.1) years 
and a disease duration of 12.8 (12.3) years (Tables 1, 2). More than half 
of patients (63.0%) presented overweight or obesity, and 54.7% of the 
patients reported a history of smoking. Furthermore, 42.5% of patients 
experienced comorbidities, the most frequent depression or anxiety 
(12.3%) (Table 3).

Regarding laboratory characteristics, 51.9% of patients tested 
positive for HLA-B27, while 47.5% presented elevated CRP levels at 
baseline (Table 3). Over half of the patients (53.8%) had previously 
presented arthritis and 24.5% had enthesitis. Psoriasis was the most 
frequent extra-musculoskeletal manifestation (28.3%) (Table 2).

At baseline, the mean (SD) BASDAI score was 6.4 (2.0), while over 
95.1% of patients were classified as presenting “high disease activity” 
(60.5%, n = 49) or “very high disease activity” (34.6%, n = 28) 
according to ASDAS-CRP (Table 4).

3.2 Treatment patterns

Almost all patients (98.1%) had received at least one treatment 
line with b/tsDMARDs [mean (SD) number 2.3 (1.4)] prior to IXE 
(Table 5), mostly TNFi, and 64.2% of patients had received ≥2 b/
tsDMARDs. The main reasons for discontinuation of previous 

TABLE 1  Sociodemographic characteristics of the study population.

Sociodemographic characteristics (n = 106)

Age, mean (SD) years 51.9 (12.1)

Male, n (%) 62 (58.5)

BMI (n = 92), n (%)

  Underweight (BMI < 18.5) 1 (1.1)

  Normal (18.5 ≤ BMI < 25) 33 (35.9)

  Overweight (25 ≤ BMI < 30) 33 (35.9)

  With obesity (BMI ≥ 30) 25 (27.2)

Smoking habit, n (%)

  Ex-smoker 24 (22.6)

  Smoker 34 (32.1)

  Non-smoker 40 (37.7)

  Unknown 8 (7.6)

Employment status, n (%)

  Employed 54 (50.9)

  Dismissed 7 (6.6)

  Retired 14 (13.2)

  Not employed 7 (6.6)

  Unknown 24 (22.6)

Country of origin, n (%)

  Spain 95 (89.6)

  Other 11 (10.4)

BMI, body mass index; SD, standard deviation.

TABLE 2  Disease-related characteristics of the study population.

Disease-related characteristics (n = 106)

Descriptive data of disease and treatment, mean (SD) years [IQR]

  Time since diagnosis 12.8 (12.3) [3.2–20.3]

  Time since first symptoms to diagnosis 4.2 (6.28) [0.6–5.0]

 � Time since first symptoms to the start of 

ixekizumab treatment

16.7 (13.8) [6.5–22.5]

Type of axSpA, n (%)

  r-axSpA 74 (69.8)

  nr-axSpA 30 (28.3)

  Unknown 2 (1.9)

Predominant involvement, n (%)

  Axial 73 (68.9)

  Peripheral 12 (11.3)

  Mixed 21 (19.8)

axSpA features, n (%) (multiple response variable)

  Peripheral arthritis 57 (53.8)

  Enthesitis 26 (24.5)

  Uveitis 14 (13.2)

  Dactylitis 9 (8.5)

  Psoriasis 30 (28.3)

  IBD 3 (2.8)

axSpA, axial spondyloarthritis; IBD, inflammatory bowel disease; IQR, interquartile range; 
nr-axSpA, non-radiographic axial spondyloarthritis; r-axSpA, radiographic axial 
spondyloarthritis; SD, standard deviation.
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treatments were loss of response to treatment/secondary failure 
(49.8% of bDMARD-treated patients, and 60.0% of tsDMARD-treated 
patients), followed by lack of response/primary failure (30.9% of 
bDMARD-treated patients, and 20.0% of tsDMARD-treated patients), 
and adverse events (13.6% of bDMARD-treated patients, and 0.0% of 
tsDMARD-treated patients).

Regarding IXE treatment, many patients (55.7%, n = 59) were 
treated with IXE as monotherapy, defined as IXE alone or in 
combination with an NSAID (Table 5). Among those who received 
concomitant csDMARDs, the most frequently prescribed 
medication was methotrexate (72.4%, n = 21). At baseline, 54 
(87.1%) patients were receiving NSAIDs. Moreover, 18 (29.0%) 
patients were receiving glucocorticoids as concomitant treatment. 
During follow-up, 7 (38.9%) and 11 (16.7%) patients reduced their 
glucocorticoid or NSAID dose, respectively, while 5 (27.8%) and 
7 (13.0%) patients suppressed these concomitant treatments. 
Details about these treatment modifications are provided in 
Supplementary Table 1.

3.3 Persistence of ixekizumab treatment

IXE was discontinued by 40 patients (37.7%) during the 52-week 
follow-up, with a mean (SD) time to discontinuation of 27.2 (10.9) 
weeks in those patients who discontinued. IXE persistence showed 
rates of 99.0, 80.5 and 56.3% at 12, 24 and 52 weeks, respectively, not 
reaching the median time to discontinuation (Figure 2). The most 
frequently reported reason for discontinuation was primary 
non-response (52.5%, n = 21), followed by adverse events (22.5%, 
n = 9), and secondary loss of response (20.0%, n = 8). The mean time 
to discontinuation of subgroup analyses is described in 
Supplementary Table 2.

Exploratory analyses showed that although persistence 
appeared slightly higher in certain subgroups, such as patients with 
nr-axSpA compared to r-axSpA (63.5% vs. 51.9%), those receiving 
IXE as a second-line b/tsDMARD versus later lines (65.6% vs. 
51.8%), patients with normal weight compared to those with 
overweight or obesity (53.8% vs. 47.7, and 34.3%, respectively), and 
current smokers compared to never or former smokers (67.8% vs. 
50.1, and 24.4%, respectively), none of these differences reached 
statistical significance. No statistically significant differences in 
persistence were also found according to gender (male: 56.9%; 
female: 56.0%, p = 0.7), baseline CRP levels (normal: 52.8%; 
elevated: 47.0%, p = 0.3), HLA-B27 status (negative: 53.9%; positive: 
50.1%, p = 0.5) and previous secukinumab treatment (yes: 56.1%, 
no: 56.2%, p = 0.8) (Figure 3).

3.4 Clinical response to ixekizumab 
treatment

Among patients with treatment effectiveness data available at 
week 52, the proportion of patients classified as having “high” or 
“very high” disease activity by ASDAS-CRP significantly decreased 
after 12 weeks (66.7%, 20 out of 27 patients, p = 0.0082), 24 weeks 
(68.8%, 22 out of 30 patients, p = 0.0047), and 52 weeks (63.6%, 21 
out of 32 patients, p = 0.0009). Moreover, 18.9% (n = 37) achieved 
BASDAI50. All changes in BASDAI scores were statistically 

TABLE 3  Clinical characteristics of the study population.

Clinical characteristics (n = 106)

Positive HLA-B27 marker, n (%) 55 (51.9)

Family history, n (%) 22 (20.8)

Recent MRI, n (%) 11 (10.4)

Positive result in MRI (n = 11), n (%) 9 (81.8)

CRP, mean (SD) 9.3 (12.1)

Elevated CRP (≥5 mg/L) (n = 99), n (%) 47 (47.5)

ESR, mean (SD) 18.8 (19.8)

Most frequent comorbidities (n = 59), n (%)

  Depression or anxiety 13 (12.3)

  Diabetes 9 (8.5)

  Fibromyalgia 8 (7.6)

  Peptic ulcer 6 (5.7)

  Peripheral vascular disease 4 (3.8)

  COPD 4 (3.8)

  Any neoplasm 4 (3.8)

  Congestive heart failure 3 (2.8)

  Rheumatic disease 3 (2.8)

  Myocardial infarction 2 (1.9)

  Kidney failure 2 (1.9)

  Diabetes with complications 1 (0.9)

COPD, chronic obstructive pulmonary disease; CRP, c-reactive protein; ESR, erythrocyte 
sedimentation rate; HLA-B27, human leukocyte antigen B27; MRI, magnetic resonance; SD, 
standard deviation.

TABLE 4  Disease activity of the study population at index date.

Disease activity at index date

BASDAI (n = 86), mean (SD) 6.4 (2.0)

ASDAS (n = 81), n (%)

  Very high activity 28 (34.6)

  High activity 49 (60.5)

  Low activity 3 (3.7)

  Inactive 1 (1.2)

DAS-28 (n = 21), mean (SD) 3.6 (1.2)

Joint count (n = 83), mean (SD) 5.8 (3.3)

PtGA (n = 74), mean (SD) 7.2 (1.8)

PhyGA (n = 56), mean (SD) 6.2 (1.5)

Present pain (n = 99), n (%) 99 (93.4)

  Back pain 66 (66.7)

  Night pain 66 (66.7)

  Axial pain 84 (84.8)

Degree of pain (n = 99), mean (SD)

  Back pain 7.3 (1.5)

  Night pain 7.1 (1.6)

  Axial pain 7.2 (1.7)

BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; ASDAS, Ankylosing 
Spondylitis Disease Activity Score; DAS-28, disease activity score 28; PhyGA, physician’s 
global assessment of disease activity; PtGA, patient’s global assessment of disease activity; 
SD, standard deviation.
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significant, with a mean reduction of −1.0 (p = 0.0014), −1.3 
(p = 0.0005), and −1.3 (p = 0.0010) at weeks 12, 24, and 52, 
respectively (Table 6, Figure 4). Differences in the scores of the 
additional disease activity indexes between index date and follow-up 
visits were further analyzed, although the reduction in the number 
of patients assessed during follow-up should be considered 
(Supplementary Table 3). A progressive decrease in PhyGA and 
PtGA indexes was observed at weeks 12, 24 and 52. Changes in 
PtGA were statistically significant at all timepoints (−1.6, p = 0.0000; 
−0.9, p = 0.0139; and −2.1, p = 0.0006, respectively), while a 
significant decrease was observed in PhyGA at week 12 and 24 
(−1.5, p = 0.0015; −1.3, p = 0.0066, respectively), but was not 
statistically significant at week 52 (−2.3, p = 0.0531). This 
improvement was also noted by a significant reduction in back pain 
(−1.7, p = 0.0001; −1.6, p = 0.0055; and −2.0, p = 0.004, 
respectively), pain at night (−1.6, p = 0.0002; −1.7, p = 0.0027; and 
−2.2, p = 0.0026, respectively), and axial pain (−1.2, p = 0.0003; −1.1 
p = 0.0059; and −1.9, p = 0.0026, respectively). Although slight 
downward trends were observed during follow-up in other activity 
indices (DAS-28, TJC, and SJC) among patients with peripheral 
involvement, these results did not reach statistical significance. 
(Table 6).

4 Discussion

The ESPADA study is a retrospective observational study that 
characterizes the sociodemographic and clinical characteristics of 
axSpA patients treated with IXE in Spain, while also offering insights 
into treatment persistence and clinical response in routine practice. 
The heterogeneity of the study population, in terms of gender, disease 
distribution and other factors, enhances the generalizability of the 
findings to real-world settings.

Our cohort exhibited a more balanced gender distribution 
compared to clinical trials (31, 38–40), which predominantly 
include male patients (36), and approximately two-thirds (63.0%) 
of patients presented with overweight or obesity. This is 
particularly relevant given the documented sex-related differences 
in disease expression and management strategies (37, 41), with 
female patients often exhibiting slower improvements in disease 
activity (37). The demographic characteristics of our cohort are 
comparable to those in the BIOBADASER registry, which includes 
patients with a mean age of 54.2 years and 46.6% males 
representation (42). These similarities are noteworthy, as 
BIOBADASER has monitored the safety and effectiveness of 
biological treatments in Spanish patients since 2000. Our findings 
are also consistent with those of a Spanish study evaluating 
another IL-17 inhibitor (43).

Regarding disease presentation, most patients (69.8%) had 
r-axSpA, while the remaining 28.3% had nr-axSpA, aligning with 
other real-world studies with proportions ranging from 64–87 to 
13–27%, respectively (41, 44). The diagnostic delay in our cohort was 
4.2 years, with an average time of 16.7 years from symptom onset to 
IXE initiation. Although this delay is shorter than previously reported 
in Spain in 2017, where 75% of patients waited more than 6 years, it 
still highlights the ongoing challenge of timely diagnosis (45). 
Comorbidities were present in 42.5% of patients, with depression or 
anxiety affecting 12.3%, a notably higher rate than the 1–5% reported 
in other studies (32, 38, 39), which may have negatively impacted 
treatment outcomes.

HLA-B27 positivity was balanced in our cohort, contrasting with 
clinical trials that typically report significantly higher rates (36, 38, 
40). This marker has been associated with increased susceptibility to 
the therapeutic benefits of other IL-17 inhibitors (46). Moreover, high 
CRP has been identified as an efficacy predictor for TNFi, whereas 
normal CRP levels have been associated with reduced treatment 
response (47). In our cohort, although approximately 50% of patients 
presented with normal CRP at baseline, clinical response to IXE was 
favorable across all patients suggesting no influence of CRP on 
treatment persistence, consistent with previous studies (31, 48).

Regarding disease involvement, one-third of the patients 
presented mixed axial and peripheral predominance, and 
approximately 50% experienced peripheral arthritis (both rates 
slightly higher than those reported in previous real-world studies) 
(49–52). Psoriasis was present in approximately 30% of patients, a 
proportion comparable to that reported by COAST-V-W study (31), 
but lower than other clinical trials. Uveitis was present in 13.2% of 
patients, a manifestation with variable prevalence in the literature (44, 
53). A low proportion of patients (2.8%) had IBD consistent with the 
aforementioned studies. Additionally, 95.1% of patients were classified 
as having “high” or “very high” activity according to ASDAS-CRP 
at baseline.

TABLE 5  Treatment patterns.

Variables n (%)

Previous treatment lines (n = 106)

  0 0 (0)

  1 18 (17.0)

  ≥2 88 (83.0)

Previous b/tsDMARDs (n = 106)

  0 2 (1.9)

  1 36 (34.0)

  ≥2 68 (64.2)

Previous treatments (n = 106)

  csDMARDs 41 (38.7)

  b/tsDMARDs 104 (98.1)

  TNFi 100 (94.3)

  JAKi 42 (39.6)

  Secukinumab 5 (4.7)

Initial ixekizumab dose (n = 106)

  80 mg 26 (24.5)

  160 mg 80 (75.5)

  Monotherapya 59 (55.7)

Concomitant treatments (n = 62)b

  NSAIDs 54 (87.1)

  Glucocorticoids 18 (29.0)

  csDMARDs 29 (46.8)

b/tsDMARDs, biologic/targeted synthetic disease-modifying anti-rheumatic drugs; 
csDMARDs, conventional disease-modifying anti-rheumatic drugs; NSAIDs, nonsteroidal 
anti-inflammatory drugs.
aMonotherapy described as IXE alone or in combination with an NSAID.
bPercentages calculated based on the total number of patients receiving ixekizumab in 
combination with other treatments (n = 62).
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In terms of treatment patterns, nearly all patients had received at 
least one previous therapy with bDMARDs, mostly TNFi, with 64.1% 
having been treated with two or more prior b/tsDMARDs. This 
reflects Spanish reimbursement conditions, whereby IXE is covered 
for patients who have received TNFi or when TNFi are contraindicated 
(29). This is relevant as clinical trials evidenced that the effects of IXE 
are conditioned to previous treatments, with naïve patients showing 
better results compared to TNFi-treated patients. Moreover, extended 
treatment periods due to consecutive therapies have been associated 
with increased risk of treatment discontinuation (42). Previous results 
from COAST-W clinical trial evidenced that treatment with IL-17i of 
TNFi-experienced patients significantly improves disease activity, 
which was consistent with the results observed with other IL-17i (54, 
55). Both TNFi and IL-17i have proven effective for the treatment of 
axSpA through overlapping yet distinct inflammatory pathways. These 
differences contribute to their varying effects on disease manifestations 
such as psoriasis, IBD, or uveitis (56). Milanez et al. (57) demonstrated 
that TNF blockade does not influence IL-17 axis activity, whereas 
IL-17a, in addition to its pathological effects, induces several cascades 
that result in the expression of several cytokines, including TNFα (58). 
Altogether, these factors may explain the beneficial effects of IL-17 

inhibition observed in TNF-experienced patients. This aligns with 
ASAS–EULAR recommendations supporting a switch in mechanism 
toward IL-17a inhibition in patients who fail TNFi (14). Given that 
94.3% of our cohort had been previously treated with TNFi, our 
findings further support the beneficial role of IL-17 inhibition in 
improving disease activity in bDMARD experienced patients.

Notably, 55.7% of patients in our cohort received IXE as 
monotherapy, a finding consistent with results from clinical trials (31, 
36, 39, 40). Furthermore, almost one third (27.4%) received 
csDMARDs alongside IXE, likely due to peripheral musculoskeletal 
involvement. These rates exceed those reported in clinical trials (10, 
44, 59), but are comparable to findings from a similar real-world study 
evaluating IXE in psoriatic arthritis (60).

Kaplan Meier analysis estimated that 56.3% of patients remained 
on IXE after 52 weeks. These persistence rates were observed in a 
heavily pretreated population, underscoring robust drug survival even 
among patients with prior therapeutic failures. Other real-world 
studies have reported persistence rates similar to those observed in 
our study, further supporting the consistency of IXE use in routine 
clinical practice (44, 61, 62). Furthermore, comparable outcomes have 
been observed with other bDMARDs in similar populations (43).

FIGURE 2

Persistence of ixekizumab. Kaplan–Meier curve.
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FIGURE 3

Persistence of ixekizumab treatment by subgroups (A) gender, (B) BMI, (C) smoking status, (D) clinical form of axSpA, (E) baseline CRP levels, 
(F) HLA-B27 status, (G) number of previous b/tsDMARDs, (H) previous secukinumab treatment.
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Although our results showed slightly higher persistence among 
patients receiving IXE as second-line b/tsDMARD, the difference was 
not statistically significant. These findings are consistent with other 
RWE studies, suggesting that IXE persistence is not conditioned by 
previous bDMARD exposure (44), and that lack of treatment response 
remains the main reason for IL-17i discontinuation (41, 46, 53). In 
exploratory analyses, treatment persistence was also not significantly 
influenced by individual patient characteristics such as gender, BMI, 
smoking status, HLA-B27 status, and prior secukinumab treatment. 
Notably, persistence also appeared independent of baseline CRP 
levels, suggesting that IXE may sustain drug survival even in patients 
with normal CRP levels, where response to other bDMARDs can be 
more variable. Similarly, Weddell et al. found that adjusting for sex or 
prior bDMARD exposure did not significantly alter treatment survival 
outcomes in pooled analyses of IXE and secukinumab users (44).

Clinical response to IXE was demonstrated by significant reductions 
across all disease activity indexes, indicating consistent clinical 
improvement. For example, the mean BASDAI score decreased by 1.3 
points at week 52 compared to baseline (p = 0.0010). These results are in 
line with clinical trials reporting BASDAI reductions from week 16 (40) 
through week 52 (31) and beyond (32, 38), as well as with real-world 
studies demonstrating similar benefits (41). Our findings also suggest a 
potential benefit of IXE in axSpA patients with peripheral manifestations. 
This is supported by a previous study showing reductions in ASDAS, 
BASDAI, PhyGA and PtGA scores after 52 weeks in bDMARDs-naïve 
nr-axSpA patients treated with IXE (63). Comparable outcomes were 
observed in the COAST-X study, which examined IXE impact on 
sacroiliac joints after 16 weeks, and demonstrated a significant reduction 
in bone erosion and increases in fat lesions and backfill changes, which 
are associated with improved bone health and reduced inflammation (36).

Several limitations should be acknowledged. First, the retrospective 
design may lead to missing data, particularly if patients experiencing 
improvement did not return for follow-up, introducing potential bias. 
This limitation should be considered when interpreting results from 
indices with a reduced number of patients during follow-up. Larger 
prospective studies are warranted to confirm these findings and provide 
more definitive conclusions. Nonetheless, our design reflects real-world 
clinical practice. Future studies should also evaluate radiographic 
progression, on which real-world data is sparse across axSpA. The lack 
of standardized data collection timing may introduce variability, as 
some variables were not recorded uniformly within the designated 
temporal windows. Lastly, subgroup analyses should be interpreted with 
caution due to the small sample sizes and the exploratory nature of these 
comparisons, which did not include a priori sample size calculations.

5 Conclusion

The ESPADA study offers a comprehensive overview of the 
demographic and clinical characteristics of axSpA patients treated 
with IXE in Spain, as well as insights into treatment persistence and 
effectiveness. Our findings highlight that despite the comorbidity 
burden and the high rate of prior bDMARD use in our cohort, IXE 
significantly improved clinical outcomes across all patients and 
timepoints evaluated while also demonstrating favourable persistence. 
These findings support IXE as a valuable therapeutic option for axSpA, 
even in treatment-experienced populations with a long-standing and 

TABLE 6  Changes in disease activity indexes scores during follow-up.

BASDAI Mean (SD) 
change

p-value*

BASDAI 

scores

Index date vs. 12 weeks 

(n = 35)

−1.0 (1.7) 0.0014

Index date vs. 24 weeks 

(n = 38)

−1.3 (2.0) 0.0005

Index date vs. 52 weeks 

(n = 37)

−1.3 (2.2) 0.0010

ASDAS High/very 
high 

disease 
activity

Inactive/
low 

disease 
activity

p-value**

ASDAS 

scores [n, 

(%)]

Index date 

(n = 30)

27 (90.0) 3 (10.0) 0.0082

Week 12 

(n = 30)

20 (66.7) 10 (33.3)

Index date 

(n = 32)

30 (93.8) 2 (6.3) 0.0047

Week 24 

(n = 32)

22 (68.8) 10 (31.3)

Index date 

(n = 33)

32 (97.0) 1 (3.0) 0.0009

Week 52 

(n = 33)

21 (63.6) 12 (36.4)

Peripheral involvement Mean (SD) 
change

p- 
value***

DAS-28 Index date vs. 

12 weeks (n = 4)

−1.2 (1.0) 0.0679

Index date vs. 

24 weeks (n = 8)

−1.2 (0.9) 0.0117

Index date vs. 

52 weeks (n = 3)

−2.3 (1.5) 0.1088

TJC Index date vs. 

12 weeks (n = 26)

−0.8 (3.6) 0.1973

Index date vs. 

24 weeks (n = 21)

−1.5 (4.8) 0.2028

Index date vs. 

52 weeks (n = 10)

−2.3 (3.5) 0.1188

SJC Index date vs. 

12 weeks (n = 26)

−0.2 (1.4) 0.3473

Index date vs. 

24 weeks (n = 21)

−0.5 (2.4) 0.4611

Index date vs. 

52 weeks (n = 10)

−1.3 (2.2) 0.1229

BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; ASDAS, Ankylosing 
Spondylitis Disease Activity Score; DAS-28, disease activity score 28; SJC, swollen joint 
count; TJC, tender joint count.
n = number of patients at the follow-up date; *Student t-test; patients with both visits for 
comparison were considered; **Cochran–Mantel–Haenszel test; ***Wilcoxon signed-rank 
for paired samples.
Only patients with both visits were considered for comparison. For SJC and TJC, any scale 
was allowed; investigators selected the one used (0–28, 0–66, 0–68).
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highly active disease. Further research in larger cohorts is warranted 
to validate these results and explore the impact of individual patient 
characteristics on treatment outcomes.
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