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ABSTRACT

Objective

SpA is a phenotypically heterogeneous disease, with AS and PsA as its best studied subtypes. 

This study aimed to investigate whether, despite a different phenotypic presentation, patients 

with undifferentiated SpA (USpA) have similar disease activity and response to treatment to 

those with AS and PsA.

Methods

175 patients presenting at a dedicated SpA outpatient clinic were recruited in a real-life 

prospective cohort with follow-up every 3 months. Clinical characteristics, disease activity at 

presentation and response to treatment of USpA were compared with AS and PsA.

Results

Twenty-three per cent (n = 40) of the patients were classified as USpA. These patients were 

younger and tended to have a shorter disease duration than AS and PsA patients. USpA 

patients exhibited a mixed axial (inflammatory back pain in 87.5%) and peripheral (peripheral 

arthritis in 62.5%) phenotype, with almost half of the patients having low-grade sacroiliitis on 

conventional X-ray. The overall disease activity in USpA was similar to AS and higher than in 

PsA, also when analysing only anti-TNF naive patients. Initiation of TNF blockade significantly 

decreased disease activity in USpA, with a similar amplitude to that in AS and PsA.

Conclusion

USpA is a frequent, severe and anti-TNF-responsive phenotypic subtype of SpA. In agreement 

with the new ASAS classification criteria for axial and peripheral SpA and emerging data on TNF 

blockade in non-radiographic axial SpA and peripheral uSpA, these data emphasize the need 

for early diagnosis and optimal treatment of not only AS and PsA but also other SpA subforms.
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INTRODUCTION
AS and PsA are the best studied SpA subtypes, which also includes IBD-related SpA (IBD-SpA), ReA 

and USpA.1,2 The latter is a poorly described subgroup that fulfils the SpA criteria but cannot be 

classified in one of the other subtypes. However, increasing evidence indicates that these subtypes 

represent different presentations of one disorder rather than related but distinct entities.2

The classification of SpA has implications for clinical practice. Registration trials for TNF 

blockers were conducted only in AS and PsA and not other SpA subtypes. While IBD-SpA may 

receive anti-TNF for the IBD, and ReA is not that prevalent, the issue arising here is the appropriate 

treatment of USpA, since several observations argue that USpA is not fundamentally different 

from other SpA subtypes. First, a substantial proportion of USpA will evolve to fullblown AS. 

Sacroiliitis on radiographs can take years to develop3,4 but the disease burden is similar in 

axial SpA without and with radiographic sacroiliitis.5,6 Also, USpA can progress to other SpA 

subtypes such as PsA. To classify patients in an early stage, the Association of SpondyloArthritis 

International Society (ASAS) developed classification criteria starting from the major clinical 

presentation, axial or peripheral joint inflammation, rather than from prototypical phenotypes, 

allowing the inclusion of early and less typical cases without key phenotypic features.7 The 

diagnostic potential of these criteria, however, remains to be established. Second, increasing 

evidence demonstrates that TNF blockade is also effective in USpA. Pivotal phase II trials with 

infliximab were conducted simultaneously in AS and SpA. The latter trial included not only AS 

and PsA but also USpA.8 Although the subgroups were too small for wellpowered sub-analyses, 

the treatment response appeared similar. Subsequent clinical trials suggested good response 

to anti-TNF in non-AS, non-PsA SpA, both in patients classified as USpA phenotypically9 and in 

patients with non-radiographic axial SpA10 and peripheral SpA according to ASAS.11

These observations suggest that USpA is an important SpA subgroup at risk of late diagnosis 

and suboptimal treatment. This study aimed to test this hypothesis by comparing the clinical 

presentation, disease activity and response to anti-TNF treatment of USpA with AS and PsA in a 

prospective cohort study.

PATIENTS AND METHODS

Patient cohort

Patients presenting at the SpA outpatient clinic of the Department of Clinical Immunology and 

Rheumatology at the Academic Medical Center/University of Amsterdam between June 2007 

and March 2010 were included in this real-life prospective cohort. In the Netherlands ethics 

approval is not required for this observational study as the patients were not subjected to any 

additional procedures.

Patients were older than 17 years and fulfilled the ESSG criteria.1 Demographic and disease 

characteristics, HLA-B27 and X-rays of the sacroiliac joints were collected at the first visit. 

Sacroiliitis grade ≥2 bilaterally or ≥3 unilaterally were designated high-grade sacroiliitis, and 

grade <2 bilaterally or <3 unilaterally low grade. Patients fulfilling the modified New York criteria 

were classified as AS,3 those fulfilling the Classification Criteria for Psoriatic Arthritis (CASPAR) as 
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PsA,12 those with arthritis and IBD as IBD-SpA and those with arthritis after proven genitourinary 

or gastrointestinal infection as ReA. Patients fulfilling the ESSG criteria but none of these other 

criteria were classified as USpA.

Every 3 months the patient’s and physician’s global assessment of disease activity, BASDAI,13 

Ankylosing Spondylitis Disease Activity Score (ASDAS),14 66/68 swollen joint count (SJC) 

and tender joint count (TJC), Schober, chest expansion, ESR, CRP and medication use were 

measured and recorded. Patients were treated according to standard clinical patient care, 

hence all therapies were allowed without restrictions.

Statistical analysis

Clinical features of USpA were compared with AS on the one hand and PsA on the other. AS was not 

compared with PsA to avoid false-positive findings due to multiple testing. Other subtypes were 

not analysed. Independent sample t-tests were used for normally distributed parameters, Mann-

Whitney U test for non-normally distributed parameters, χ2 tests for categorical parameters and 

Wilcoxon matched pairs tests for assessment of treatment effects in each subgroup. Statistical 

tests were two-sided. P values <0.05 were considered statistically significant.

RESULTS

Clinical characteristics of USpA compared with AS and PsA

175 SpA patients were included, consisting of 74 AS, 45 PsA, 29 IBD-SpA and 3 ReA patients. Ten 

fulfilled both the AS and PsA criteria, 6 both the AS and IBD-SpA criteria. The 40 remaining 

patients were classified as USpA (23% of the cohort). Compared with AS, USpA patients were 

younger (P = 0.002) and tended to have shorter disease duration (P = 0.060) (Table 1). Albeit 

a lower HLA-B27 prevalence in USpA (42.5%) than AS (68.1%) (P = 0.008), 50.0% had a positive 

SpA family history. USpA patients less frequently had inflammatory back pain (IBP) (P = 0.038) 

but more frequently had arthritis (P = 0.005) and enthesitis (P = 0.003) than AS patients. X-rays 

in USpA revealed sacroiliitis in 47.5% but, in contrast to AS, this was almost exclusively low grade 

(P<0.001). One patient had high-grade sacroiliitis without IBP or limitation in spinal or chest 

mobility, but with peripheral arthritis, and was diagnosed with USpA and not AS.

Compared with PsA, USpA patients were younger (P<0.001), less frequently male (P = 0.025) 

and had a younger age at onset (P = 0.001). USpA displayed more frequently signs of axial 

disease such as IBP (P<0.001), buttock pain (P = 0.003) and low-grade sacroiliitis (P<0.001) than 

PsA. As 10 PsA patients also fulfilled the modified New York criteria,3 high-grade sacroiliitis was 

more prevalent in PsA than USpA (P = 0.007). Peripheral arthritis (P = 0.041) and dactylitis (P = 

0.063) were more common in PsA than USpA.

We also assessed how USpA would be classified according to the ASAS criteria;7 however, since 

MRI was not performed, post hoc application of these criteria was hampered. Twenty-five per cent 

fulfilled the axial SpA and another 25% the peripheral SpA criteria. This suggests that a majority of 

USpA patients would also fulfil the ASAS criteria, although the exact overlap remains unknown.
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Table 1. Demographic and clinical characteristics, disease activity and medication use at inclusion

  USpA (n=40) AS (n=74) PsA (n=45)

Age, mean (SD) years 38.9 (11.9) 46.8 (13.6)* 50.7 (10.0)*

Age at disease onset, mean (SD) years 33.5 (11.7) 37.7 (15.4) 42.3 (11.7)*

Disease duration, mean (SD) years 5.4 (8.4) 9.2 (10.9)§ 8.3 (9.1)

Male gender, % 42.5 58.1 66.7*

BMI, mean (SD) kg/m2 24.5 (4.0) 26.0 (5.7) 26.5 (5.9)§

HLA-B27 positive, % 42.5 68.1* 35.5

Positive SpA family history, % 50.0 31.1* 35.6

Inflammatory back pain (history/presence), % 87.5 97.3* 48.9*

Buttock pain (history/presence), % 47.5 50.0 17.8*

Sacroiliitis low grade, % 45.0 0.0* 11.1*

Sacroiliitis high grade, % 2.5 100.0* 22.2*

Peripheral arthritis (history/presence), % 62.5 35.1* 82.2*

Enthesitis (history/presence), % 62.5 33.8* 44.4§

Dactylitis (history/presence), % 6.2 7.7 22.2§

Uveitis (history/presence), % 10.0 21.6 2.2

Urethritis/diarrhea (history/presence), % 2.5 0.0 0.0

Patient’s global assessment, median (IQR) 0-100 mm VAS 63 (48-76) 50 (25-72)* 38 (15-63)*

Physician’s global assessment, median (IQR) 0-100 mm VAS 51 (33-63) 45 (26-63) 30 (15-44)*

BASDAI, median (IQR) 5.3 (3.8-6.3) 5.0 (3.0-6.1) 3.2 (1.3-6.0)*

BASDAI ≥4, % 69.2 63.4 45.5*

ASDAS, median (IQR) 2.7 (2.1-3.4) 2.9 (2.1-3.4) 1.9 (1.1-2.9)*

ASDAS ≥2.1, % 76.7 75.9 47.2*

Axial nocturnal pain, % 55.0 52.7 22.2*

Schober, median (IQR) centimetres 4.0 (3.5-5.0) 3.5 (3.0-4.0)* 4.0 (3.5-5.0)

Chest expansion, median (IQR) centimetres 4.3 (4.0-5.0) 4.0 (3.0-5.0) 5.0 (4.0-5.0)

Swollen joint count, median (IQR) 0-66 joints 0 (0-2) 0 (0-0)* 0 (0-2)

Tender joint count, median (IQR) 0-68 joints 1 (0-4) 0 (0-2) 3 (0-6)

Peripheral nocturnal pain, % 37.5 25.7 33.3

CRP, median (IQR) mg/l 2.0 (1.0-8.8) 4.0 (1.2-12.0) 2.2 (1.0-6.4)

ESR, median (IQR) mm/h 7 (2-15) 11 (5-24)§ 5 (3-19)

NSAIDs, % 77.5 68.9 53.3*

Corticosteroids, % 5.0 1.4 0.0

Methotrexate, % 5.0 4.1 51.1*

Sulphasalazine, % 30.0 5.4* 4.4*

Other DMARDs, % 5.0 2.7 2.2

Anti-TNF therapy, % 10.0 25.7* 40.0*

BMI = body mass index; VAS = visual analogue scale; IQR = interquartile range; DMARDs = disease-
modifying anti-rheumatic drugs (the other abbreviations are explained in the text). Positive SpA family 
history includes the presence of ≥1 of the following: AS, psoriasis, IBD, ReA or uveitis, in first- or second-
degree relatives. Significance of the comparisons is determined by independent sample t-tests or Mann-
Whitney U tests for continuous variables and chi-square tests for categorical variables. §Trend (0.05≤P<0.1) 
and *significant difference (P<0.05) versus USpA. 
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Disease activity of USpA compared with AS and PsA at inclusion

Most disease activity parameters were similar between USpA and AS with the exception of a 

higher patient’s global assessment (P = 0.026) and SJC66 (P = 0.001) in USpA (Table 1). ESR 

tended to be lower in USpA than AS (P = 0.052) and the Schober less limited (P = 0.009). 

Compared with PsA, USpA had a higher patient’s global assessment (P = 0.002), physician’s 

global assessment (P = 0.001), BASDAI (P = 0.013) and ASDAS (P = 0.013), and more frequent 

nocturnal axial pain (P = 0.002). There were no differences when axial and peripheral USpA were 

compared with each other (data not shown).

Influence of treatment on disease activity at inclusion

The use of SSZ was higher (P<0.001) and TNF blockers lower (P = 0.047) in USpA than AS. Compared 

with PsA, NSAID usage was higher (P = 0.020) and anti-TNF usage lower (P = 0.002) in USpA (Table 

1). To assess whether the lower use of anti-TNF in USpA vs AS and PsA influenced the disease 

activity, we performed a sub-analysis in patients naive to anti-TNF (supplementary Table S1, 

available at Rheumatology Online). The disease activity was similar in anti-TNF naive USpA and AS 

with the exception of a higher Schober (P = 0.016) and SJC66 (P = 0.007) in USpA. Compared with 

anti-TNF naive PsA, patient’s global assessment (P = 0.015) and axial nocturnal pain (P = 0.014) was 

higher in USpA, with a similar trend for physician’s global assessment (P = 0.054) and ASDAS (P = 

0.083). The TJC68 was lower in anti-TNF naive USpA compared with PsA (P = 0.045).

Anti-TNF therapy in USpA

The initiation and efficacy of TNF blockade in patients with a follow-up of  ≥24 weeks, corresponding 

to 19 USpA, 53 AS and 38 PsA patients, was assessed prospectively. A first anti-TNF was initiated in 

8 (42.1%) USpA, 22 (41.5%) AS and 10 (26.3%) PsA patients. The disease activity in USpA starting 

anti-TNF was high and comparable to AS and PsA (Fig. 1), with a similar CRP and ESR (data not 

shown). Initiation of anti-TNF seemed to reduce disease activity also in USpA as shown in Fig. 1. 

Additionally, the median SJC66 decreased from 2 (IQR 0-2) to 0 (IQR 0-2) and ESR from 7 (IQR 2-17) 

to 3 (IQR 2-12) mm/h. Although mostly not statistically significant because of the small number of 

patients included here, the response seemed comparable in USpA, AS and PsA.

DISCUSSION
This prospective cohort study assessed the similarities and differences in patient characteristics, 

disease activity and response to anti-TNF treatment between USpA and the better characterized 

SpA subgroups AS and PsA in a real-life outpatient setting. The major findings are that (I) USpA is a 

common SpA subtype that presents at younger age than AS and PsA, (II) USpA exhibits a mixed axial 

and peripheral phenotype, frequently with low-grade sacroiliitis, (III) USpA depicts a disease activity 

similar to AS and higher than PsA and (IV) USpA appears to respond as well to anti-TNF as AS and PsA.

That USpA is a common SpA subtype (23%) is in agreement with previous reports.1,4 The 

annual estimated incidence of 46.5 USpA patients per 100 000 and incidence of SpA of 62.5 

per 100 000 in a Spanish registry,15 together with observations that the prevalence of SpA 
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might be similar to that of RA,16 indicate that USpA is a prevalent condition. Demographically 

USpA differed slightly from AS and PsA: patients were younger, had shorter disease duration 

and younger age of onset, and were more frequently female, which corresponds to previous 

studies.4-6,17-20 HLA-B27 prevalence (42%) was slightly lower than previously described (57-86%).4-

6,17-20 However, in AS HLA-B27 positivity was also lower than commonly described, probably 

because of our medium-sized cohort, and would be higher if more patients were included. 

Interestingly, although HLA-B27 prevalence in USpA was not high, 50% had a positive SpA family 

history, consistent with observations that SpA subtypes segregate together in families.2

USpA demonstrated a mixed axial and peripheral phenotype, intermediate between the 

pronounced axial AS and the marked peripheral PsA. In USpA almost 90% had IBP and almost 

50% low-grade sacroiliitis on X-ray, which concords with other cohorts.4,17 Since USpA had 

a young age and short disease duration and since low-grade sacroiliitis is a risk factor for 

development of AS,17,19 this suggests that an important fraction of USpA may evolve to overt 

AS over time. USpA patients had a high disease activity, comparable to AS and higher than PsA, 

that was independent of phenotypical presentation and still valid when assessing exclusively 

Figure 1. Changes in disease activity parameters during treatment with anti-TNF therapy. The panel 
represents the patient’s and physician’s global assessment of disease activity on a 100 mm visual analogue 
scale (VAS), the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), and Ankylosing Spondylitis 
Disease Activity Score (ASDAS) in undifferentiated spondyloarthritis (USpA), ankylosing spondylitis (AS) 
and psoriatic arthritis (PsA). Data are presented as the median (interquartile range). * P<0.05 by Wilcoxon 
matched pairs test, week 24 compared to week 0 by subtype.
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anti-TNF naive patients. Previous studies also reported similar disease activity between 

SpA subgroups.4-6 Despite this high disease activity, a lower proportion of USpA received 

anti-TNF compared with AS and PsA at inclusion. While this reflects the anti-TNF approval and 

reimbursement regulations in different SpA subtypes, it also indicates that USpA patients are at 

risk of suboptimal treatment since TNF blockade seems equally effective in all SpA subtypes,8-11 

which is supported by the evaluation of anti-TNF initiation in USpA in the current cohort.

This study gives a good reflection of the real-life situation but has limitations. First, the 

population in an academic hospital may be different from that of general rheumatology clinics. 

Second, the heterogeneity of USpA makes it difficult to define the most relevant disease activity 

parameter. AS parameters such as BASDAI and ASDAS may underestimate peripheral disease 

activity, whereas SJC and TJC as used in PsA will miss axial disease. Third, our observational open 

design and limited patient number preclude strong conclusions regarding response to anti-TNF. 

However, it indicates that randomized controlled trials with anti-TNF or novel therapies should be 

conducted not only in AS and PsA but also in other SpA subtypes. Finally, the ESSG criteria1 were 

used and not the ASAS criteria7 as these were not yet established when the study was started. 

Despite the limitations, however, the data from this real-life prospective cohort concord with 

the concept that non-AS, non-PsA patients represent a relevant part of SpA. Early recognition, 

adequate assessment and monitoring of disease activity, optimal use of existing therapies and 

studies of novel drugs should thus not be limited to AS and PsA but be extended to all SpA forms.

RHEUMATOLOGY KEY MESSAGES
 - USpA is a frequent subtype of SpA with a mixed peripheral and axial phenotype

 - Disease activity in USpA is not lower than in AS and PsA

 - Clinical trials are also needed in SpA subtypes other than AS and PsA
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Supplementary Table 1. Disease activity at first visit in anti-TNF naive patients

  USpA (n=36) AS (n=55) PsA (n=27)

Patient’s global assessment, median (IQR) 0-100 mm VAS 64 (48-78) 56 (26-75) 38 (18-65)*

Physician’s global assessment, median (IQR) 0-100 mm VAS 50 (33-63) 53 (30-70) 36 (24-51)§

BASDAI, median (IQR) 5.4 (3.7-6.4) 5.2 (3.4-7.2) 3.8 (1.8-6.6)

BASDAI ≥4, % 68.6 67.3 50.0

ASDAS, median (IQR) 2.8 (2.1-3.5) 3.0 (2.2-3.4) 2.2 (1.4-3.1)§

ASDAS ≥2.1, % 76.9 79.5 52.2§

Axial nocturnal pain, % 52.8 54.5 22.2*

Schober, median (IQR) centimetres 4.0 (3.5-5.0) 3.5 (3.0-4.3)* 4.0 (3.5-5.0)

Chest expansion, median (IQR) centimetres 4.5 (4.0-5.0) 4.0 (3.0-5.0) 4.0 (4.0-5.0)

Swollen joint count, median (IQR) 0-66 joints 0 (0-2) 0 (0-0)* 0 (0-3)

Tender joint count, median (IQR) 0-68 joints 1 (0-4) 0 (0-2) 4 (0-7)*

Peripheral nocturnal pain, % 38.9 27.3 40.7

CRP, median (IQR) mg/l 2.9 (1.0-10.6) 4.0 (1.1-9.2) 3.2 (1.1-7.7)

ESR, median (IQR) mm/h 9 (2-16) 11 (5-24) 9 (4-20)

USpA = undifferentiated spondyloarthritis; AS = ankylosing spondylitis; PsA = psoriatic arthritis; VAS = visual 
analogue scale; BASDAI = Bath Ankylosing Spondylitis Disease Activity Index; ASDAS = Ankylosing Spondylitis 
Disease Activity Score; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; IQR = interquartile 
range. Significance of the comparisons is determined by Mann-Whitney U tests for continuous variables or 
chi-square tests for categorical variables. § Trend (0.05≤P<0.1) and * significant difference (P<0.05) versus USpA.
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