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Abstract
Aim. To evaluate the clinical value of the Ankylosing Spondylitis Disease Activity Score (ASDAS) in assessing 
disease activity in axial SpA patients in comparison with conventional clinical measures of disease activity in daily 
clinical practice. 
Patients and methods. Eighty-fi ve patients with axial SpA were included in a cross-sectional study. Disease 
activity was assessed by Bath Ankylosing Spondylitis Disease Activity (BASDAI) score, ASDAS score with 
C-reactive protein (ASDAS-CRP), ASDAS score with erythrocyte sedimentation rate (ASDAS-ESR), patient’s 
global assessment of disease activity (PtGA), CRP and ESR, while physical function was evaluated by the Bath 
Ankylosing Spondylitis Functional Index (BASFI). The correlation between different markers of disease activity 
and functional capacity and ASDAS scores were determined. Patients were grouped into high and low disease 
activity states according to PtGA scores, CRP levels and BASDAI scores. We compared the discriminating ability 
of the two ASDAS versions and the conventional clinical measures of disease activity in differentiating between 
patients with high and low disease activity by using standardized mean differences and receiver operating char-
acteristic (ROC) curve analysis. 
Results. ASDAS-CRP and ASDAS-ESR showed good correlation with BASDAI (r = 0.84 and 0.72, respectively), 
PtGA (r = 0.82 and 0.74, respectively), and BASFI (r = 0.74 and 0.70, respectively). Moderate correlations were 
seen between the two ASDAS versions and ESR and CRP (r ranged from 0.43 to 0.70). The ASDAS versions had 
higher discriminating capacities as compared to conventional patient-reported measures (BASDAI and PtGA) and 
objective markers of disease activity (CRP and ESR). The ASDAS-CRP performed better than ASDAS-ESR. Both 
ASDAS versions and BASDAI had high areas under the curve (AUC) according to PtGA and CRP levels (AUC 
ranged from 0.66 to 0.92, all p < 0.01). The calculated cut-offs for discriminating between disease activity states 
in our axSpA patients were relatively similar to the Assessment of Spondyloarthritis International Society (ASAS) 
endorsed cut-offs.
Conclusions. ASDAS versions had higher discriminating ability in patients with axSpA in terms of high and low 
disease activity states than conventional measures. These fi ndings suggest that ASDAS is a valid and reliable 
assessment tool for axial SpA patients in daily clinical practice.
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INTRODUCTION
Axial spondyloarthritides (axSpA) are immune 

mediated disorders that cause chronic infl ammation 
mainly in the sacroiliac joints and axial skeleton, in 
addition with a wide variety of other musculoskele-
tal and extra-articular manifestations (1). AxSpA 

have a signifi cant negative impact on the patient’s 
life, consequently several key elements have been 
established to evaluate the patient: disease activity, 
function, spinal mobility, structural damage, and 
quality of life (2). These elements should accurately 
refl ect the patient’s state and should be easy to use in 
daily clinical practice. In what concerns assessing 
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disease activity, no gold standard measure has been 
found because of the complexity and heterogeneity 
of axSpA. The conventional measures used in clini-
cal practice are either single-item measures like pain, 
stiffness, patient global assessment (PtGA) and phy-
sician global assessment (PGA), acute-phase reac-
tants, or composite indices like Bath Ankylosing 
Spondylitis Disease Activity (BASDAI) score (3,4). 
The aforementioned indices have certain limitations 
because they measure only part of disease activity 
and are fully patient or physician oriented (5,6). 

The Ankylosing Spondylitis Disease Activity Score 
(ASDAS) is the fi rst validated assessment tool which 
combines patient-reported measures with acute phase 
reactants (6,7). It includes the following items: back 
pain, duration of morning stiffness, peripheral joints 
pain and/or tumefaction, patient global assessment of 
disease activity and an acute phase reactant (CRP or 
ESR). Several studies have shown that ASDAS is high-
ly discriminating in distinguishing patients with differ-
ent levels of disease activity and is also sensitive to 
change (8-15). All in all, they concluded that ASDAS 
performs at least equally well as BASDAI, if not better, 
hence ASDAS appears to be the best method to use in 
clinical trials (16). Moreover, there have been studies 
that have determined ASDAS cut-off values for disease 
activity states and levels of improvement (17), which 
proved to have had great clinical value, an accurate as-
sessment of disease activity being central for treatment 
modifi cations decisions (18). 

It seems that more and more studies report that 
ASDAS has numerous advantages; however its use 
in clinical practice requires further assessment. The 
validity and feasibility of the new instrument needs 
to be checked in populations with different charac-
teristics than the original population in which the 
composite index was developed and validated before 
putting it into service in clinical practice. 

The aim of our study is to compare the perfor-
mance of the ASDAS score and conventional mea-
sures of assessing disease activity in axSpA patients 
in daily clinical practice. 

PATIENTS AND METHODS
Patients

This cross-sectional study included 85 patients 
diagnosed with axSpA according to the imaging arm 
of the new Assessment of Spondyloarthritis Interna-
tional Society (ASAS) criteria (19). They attended 
our tertiary Rheumatology Unit between September 

2014 and April 2015 as inpatients or outpatients. The 
study was approved by the ethics committee and 
written informed consent was obtained from all pa-
tients according to the Declaration of Helsinki. 

Clinical assessment

The following clinical variables were collected: 
age, sex, disease duration, age at disease onset, fam-
ily history, peripheral arthritis, extra-articular mani-
festations of spondyloarthritis (uveitis, psoriasis, in-
fl ammatory bowel disease). We also recorded the 
patient´s medication history within the last 3 months 
including intermittent or continuous use of non-ste-
roidal anti-infl ammatory drugs (NSAIDs), disease-
modifying anti-rheumatic drugs (DMARDs) and 
anti-TNFα agents. Spinal mobility was assessed by 
measurement of lumbar fl exion (modifi ed Schober’s 
test), lateral spinal fl exion, tragus-to-wall distance, 
cervical rotation, intermalleolar distance. Based on 
the aforementioned spinal measurements, the Bath 
Ankylosing Spondylitis Metrology Index (BASMI) 
was calculated for all patients (20). The patients’ 
function was evaluated by Bath Ankylosing Spondy-
litis Function Index (BASFI) which consists of 10 
questions designed to evaluate the patients’ percep-
tion of their functional ability and how well they are 
able to complete the activities of daily living. The 
mean of the 10 scales indicate the BASFI score, 
which had a range of 0 to 10, with higher scores in-
dicating more functional limitation (21). Disease ac-
tivity was evaluated using several subjective mea-
sures including patient’s global assessment (PtGA), 
Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) (22) and Ankylosing Spondylitis Disease 
Activity Score (ASDAS) (7). PtGA score represents 
the patient’s rating of disease activity on a visual 
analogue scale (VAS) of 10 cm (0 = not active; 10 = 
extremely active). BASDAI is a validated disease 
activity questionnaire that includes patient-reported 
assessments of fatigue, back pain, peripheral joint 
pain and/or swelling, localized tenderness and the 
severity and duration of morning stiffness. All scores 
are recorded on a numerical rating scale, ranging 
from 0 to 10, with higher scores indicating greater 
disease activity. Traditionally, a cut-off level of 4 is 
used to defi ne the presence of an active disease (1). 
ASDAS is a composite score consisting in three in-
dividual questions from the BASDAI, the PGA 
score, and CRP or ESR. ASDAS was calculated with 
the following two formulae recommended by ASAS: 
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(1) ASDAS-CRP = 0.12 x back pain (BASDAI Q2) 
+ 0.06 x duration of morning stiffness (BASDAI Q6) 
+ 0.11 x PGA + 0.07 x peripheral joints pain and/or 
swelling (BASDAI Q 3) + 0.58 x Ln (CRP + 1); (2) 
ASDAS - ESR = 0.08 x back pain + 0.07 x duration 
of morning stiffness + 0.11 x PGA + 0.09 x periph-
eral joints pain and/or swelling + 0.29 x √ESR (7). 
Cut-offs values of ASDAS for disease activity states 
are the following: ASDAS < 1.3 for inactive disease; 
1.3 ≤ ASDAS < 2.1, moderate disease activity; 2.1 ≤ 
ASDAS ≤ 3.5, high disease activity; and ASDAS > 
3.5, very high disease activity (17). 

In addition, disease activity was assessed by tra-
ditional serologic markers of disease activity: the 
C-reactive protein (CRP) (control reference < 6 mg/l) 
and erythrocyte sedimentation rate (ESR) (control 
reference <20 mm/hr). 

Statistical analysis 

Normal distribution for quantitative variables 
was tested by applying Kolmogorov-Smirnov test. 
Descriptive statistics are presented as mean and 
standard deviation (SD), median and interquartile 
range (IR = 75th-25th percentiles) or frequency (per-
centage), depending on the type of variable. The Stu-
dent’s t or the Mann-Whitney U tests were used to 
compare continuous variables between axSpA pa-
tient subgroups. The chi-square or the Fisher tests 
were performed to compare categorical variables. 
Normally distributed variables were analyzed by the 
Pearson’s test and non-normally distributed vari-
ables by the Spearman’s rank test. Correlations ≥ 
0.90 were interpreted as very high, 0.70-0.89 high, 
0.50-0.69 moderate, and 0.25-0.49 low. 

AxSpA patients were divided into subgroups of 
patients with high and low disease activity according 
to the following parameters: PtGA score (≥ 5 for 
high disease activity versus < 5 for low disease ac-
tivity), CRP level (≥ 6 mg/l for high disease activity 
versus< 6 mg/l for high disease activity) and BAS-
DAI score (≥ 4 for high disease activity versus < 4 
for high disease activity). In order to evaluate and 
compare the discriminating ability of the composite 
indices and other markers of disease activity with re-
spect to patient subgroups with high and low disease 
activity we calculated the standardized mean differ-
ence (SMD), which represents the difference of the 
group means divided by the pooled SD of the group 
means. The higher the SMD value, the greater the 
discriminating capacity (7). SMD values were con-
sidered to represent good (≥ 0.80), moderate (0.50-
0.80) or small (< 0.50) discriminating power. 

ASDAS, BASDAI and other indices optimal cut-
offs for discriminating between axSpA patients with 
high disease activity and those with low disease activ-
ity were estimated by plotting receiver operating char-
acteristic (ROC) curves. We also calculated the area 
under the curve (AUC) in this setting for various indi-
ces of disease activity. AUC values ≥ 0.90 stand for 
high accuracy, from 0.70 to 0.90 for moderate accu-
racy, and from 0.50 to 0.70 for poor accuracy.

P-value < 0.05 was considered statistically sig-
nifi cant. Statistical analysis was carried out using 
SPSS 15.0 (SPSS Inc, Chicago, USA).

RESULTS
Patient characteristics

The characteristics of axSpA patients are summa-
rized in Table 1. The study population comprised 85 
axSpA patients with mean (SD) age of 40.3 (11.2) 
and disease duration of 12.1 (8.8) years. Two-third 
of the patients had a high or very high disease activ-
ity state according to ASDAS-CRP cutoff (≥ 2.1) 
and 60% of the patients had a BASDAI ≥ 4, refl ect-
ing a cohort with active disease. Seventy-two 
(84.7%) patients had radiographic sacroiliitis and 
were diagnosed with AS according to New York cri-
teria (23), while 13 (15.3%) patients were classifi ed 
as nr-axSpA based on the presence of active sacroili-
itis on magnetic resonance imaging (MRI) (19). Ex-
cept for more severe spinal mobility impairment in 
AS patients, there were no signifi cant differences in 
demographic, clinical and laboratory characteristics 
between patients with AS and nr-axSpA (data not 
shown, all p > 0.05).

Using BASDAI cut-off 4, we divided patients in 
low and high activity subgroups. The demographic 
and clinical variables refl ecting disease activity and 
functional capacity of the axSpA patients in these 
subgroups are shown in Table 2. Patients with high 
disease activity (BASDAI ≥ 4) had signifi cantly 
higher values of PtGA, BASFI and of the two AS-
DAS versions than those with low disease activity 
(BASDAI < 4). The means of the ASDAS versions 
were 4.1 and 3.7 in patients with high disease activ-
ity and these values correspond to a PtGA of 6.7. 

Correlations with markers of disease activity 
and functional capacity

Table 3 shows r coeffi cients for the correlations 
between the various disease activity markers and 
measures of functional capacity in axSpA patients. 
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Both ASDAS-CRP and ASDAS-ESR showed good 
correlations with subjective markers of disease ac-
tivity including BASDAI (0.84 and 0.72, respective-
ly; p < 0.01) and PGA (0.82 and 0.74, respectively, 
p < 0.01). They also showed good correlations with 
functional disability as expressed by BASFI. Moder-
ate correlations were seen between the two ASDAS 
versions and objective markers of disease activity, 
ESR and CRP (r ranged from 0.43 to 0.70, p < 0.01). 
There were no signifi cant correlations between the 
two ASDAS versions and BASMI (r = -0.13, p = 
0.37 and r = -0.12, p = 0.39, respectively). However, 
we found weak to moderate correlations between 
ASDAS versions and measures of spinal mobility 
which are included in BASMI (r ranged from 0.36 to 
0.50, p < 0.01). We found a moderate positive cor-
relation between CRP and ESR (r = 0.52, p < 0.01). 
CRP levels were not correlated with BASDAI 
(r = 0.19; p = 0.16), PGA (r = 0.17, p = 0.19) or 
BASFI (r = 0.18; p = 0.20). ESR levels were corre-
lated signifi cantly with BASFI (r = 0.37, p = 0.005), 
but not with BASDAI (r = 0.16, p = 0.23) and PGA 
(r = 0.21, p = 0.10). BASDAI correlated signifi cant-
ly with BASFI (r = 0.79, p < 0.001). We found no 
correlations between any of the markers of disease 
activity and age, disease duration or peripheral in-
volvement (data not shown, all p > 0.05).

TABLE 1. Characteristics of patients with axial 
spondyloarthritis (n = 85)
Characteristi cs AxSpA

(n =85)
Age, mean (SD), years 40.3 (11.2)
Male, n (%) 63 (74.1)
Disease durati on, mean (SD), years 12.1 (8.8)
AS/nr-axSpA, n (%) 72 (84.7)/13(15.3)
Syndesmophytes, n (%) 32 (37.6)
Peripheral arthriti s, n (%) 15 (17.6)
Number of swollen joints, mean (SD) 1.03 (1.5)
Enthesiti s, n (%) 34 (40)
Dactyliti s, n (%) 11 (12.9)
Uveiti s, n (%) 16 (18.8)
Psoriasis, n (%) 5 (5.9)
IBD, n (%) 5 (5.9)
Family history, n (%) 9 (10.6)
NSAIDs, n (%) 78 (91.8)
DMARDs/anti -TNFα, n ( %) 47 (55.3)/ 14 (16.5)
ESR (mm/h), mean (SD) 24.2 (22.3)
CRP (mg/l), mean (SD) 19.2 (21.5)
PtGA (0-10), mean (SD) 5.9 (2.8)
BASDAI (0-10), mean (SD) 4.8 (2.6)
BASFI (0-10), mean (SD) 4.6 (2.8)
BASMI (0-10), mean (SD) 3.4 (2.8)
ASDAS-ESR, mean (SD) 3.3 (1.2)
ASDAS-CRP, mean (SD) 3.1 (1.2)

SD, standard deviati on
AS, ankylosing spondyliti s; nr-axSpA, non-radiographic axial spondylo-
arthriti s; IBD, infl ammatory bowel disease; NSAID, nonsteroidal anti -
infl ammatory drug; DMARDs, disease-modifying anti -rheumati c drugs; 
TNFα, tumour necrosis factor alpha; ESR, Erythrocyte Sedimentati on 
Rate; CRP, C-Reacti ve Protein; PtGA, Pati ent Global Assessement; BAS-
DAI, Bath Ankylosing Spondyliti s Disease Acti vity Index; BASFI, Bath An-
kylosing Spondyliti s Disease Functi onal Index; BASMI, Bath Ankylosing 
Spondyliti s Metrology Index; ASDAS, Ankylosing Spondyliti s Disease 
Acti vity Score.

TABLE 2. Characteristics of patients with high and low 
disease activity according to BASDAI

Low disease 
acti vity

BASDAI < 4
(n = 36)

High disease 
acti vity

BASDAI ≥ 4
(n = 49)

p

Age, years 36 (15) 40 (22) 0.07
Male, n (%) 28 (77.8) 35 (71.4) 0.51
Disease 
durati on, years

8 (9.5) 11 (11) 0.48

ESR (mm/h) 15 (17) 20 (30) 0.35
CRP (mg/l) 6 (8) 14 (26) 0.08
PtGA (0-10) 3 (2.5) 8 (2) < 0.001
BASFI (0-10) 1.5 (2.7) 6.2 (2.5) < 0.001
BASMI (0-10) 2 (5) 3 (4) 0.87
ASDAS-CRP 2.2 (0.8) 4 (1.4) < 0.001
ASDAS-ESR 2.1 (0.9) 3.7 (1.3) < 0.001

Data are presented as median (IR = 75th percenti le – 25th percenti le), 
unless stated otherwise
ESR, Erythrocyte Sedimentati on Rate; CRP, C-Reacti ve Protein; PtGA, 
Pati ent Global Assessement; BASDAI, Bath Ankylosing Spondyliti s Dis-
ease Acti vity Index; BASFI, Bath Ankylosing Spondyliti s Disease Func-
ti onal Index; BASMI, Bath Ankylosing Spondyliti s Metrology Index; 
ASDAS, Ankylosing Spondyliti s Disease Acti vity Score.

TABLE 3. Correlation coeffi cients (r) between markers of 
disease activity and severity in axial spondyloarthritis 
patients (n = 85)

ASDAS - CRP ASDAS -ESR

ASDAS - CRP 1 0.87**

ASDAS - ESR 0.87** 1

BASDAI 0.84** 0.72**

PGA 0.82** 0.74**

ESR 0.43** 0.70**

CRP 0.54** 0.50**

BASFI 0.74** 0.70**

BASMI -0.13 - 0.12

Schober’s test -0.41** -0.34**

Lateral fl exion -0.49** -0.40**

Tragus-to-wall distance 0.36** 0.36**

Cervical rotati on 0.49** 0.49**

Intermalleolar distance -0.50** -0.36**

**p < 0.01
ASDAS, Ankylosing Spondyliti s Disease Acti vity Score; CRP, C-Reacti ve 
Protein; ESR, Erythrocyte Sedimentati on Rate; BASDAI, Bath Ankylosing 
Spondyliti s Disease Acti vity Index; PGA, Pati ent Global Assessement; 
BASFI, Bath Ankylosing Spondyliti s Disease Functi onal Index; BASMI, 
Bath Ankylosing Spondyliti s Metrology Index.
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Discrimination between high and low disease 
activity states

Table 4 shows the discriminating ability of vari-
ous markers of disease activity when patients are 
classifi ed into high and low disease activity states 
according to their PtGA scores or CRP levels. When 
PtGA was used as an external criterion for disease 
activity state, 61% of axSpA patients had high dis-
ease activity (PtGA ≥ 5) and 39% of the patients had 
low disease activity (PtGA< 5). In patients with high 
disease activity, according to their own assessment, 
the means of the ASDAS versions were 3.9 and 3.1, 
and these values corresponded with a mean BAS-
DAI value of 6.3. The SMDs between disease activ-
ity states showed that both ASDAS-CRP and AS-
DAS-ESR had very good discriminating abilities, 
with ASDAS-CRP’s discriminating power being 
signifi cantly higher [ASDAS-CRP: 2.90 (95% CI 
2.35-3.61); ASDAS-ESR: 1.60 (95% CI 1.16-2.16), 
both p < 0.001]. Moreover, ASDAS-CRP outper-
formed BASDAI which had a SMD of 2.16 (95% CI 
1.62-2.71). Also, BASFI showed a good discrimi-
nating ability (SMD: 1.07 (95% CI 1.07-2.06), p < 
0.001). In contrast, ESR and CRP showed poor dis-
criminating abilities (SMD < 0.50; p > 0.05).

According to the CRP values, 54% of the axSpA 
patients had high disease activity (CRP ≥ 6 mg/l) and 
46% of the patients had low disease activity (CRP < 

6 mg/l). Again, the variable that discriminated the 
best between disease activity states was ASDAS-
CRP (SMD = 2.34 (95% CI 1.78-2.89); p < 0.001). 
Both ASDAS versions outperformed BASDAI, as 
well as all the other indices of disease activity. More-
over, the SMDs of ASDAS-CRP was signifi cantly 
higher than the SMD of BASDAI. 

Figure 1 shows the ROC curve of the three com-
posite disease activity indices by using the PtGA ≥ 5 
as an external criterion of high disease activity state. 
For ASDAS-CRP, ASDAS-ESR and BASDAI the 
AUC were 0.91 (95% CI 0.84-0.97), 0.89 (95% CI 
0.81-0.97), and 0.92 (95% CI 0.87-0.99), respective-
ly (all p < 0.001). Optimal cut-offs for ASDAS val-
ues as indicators of high disease activity were calcu-
lated based on ROC analyses. A value of > 2.7 for 
ASDAS-CRP score had a sensitivity of 79%, a spec-
ifi city of 89%, a positive predictive value of 93% 
and negative predictive value of 70%. Similarly, a 
value of ASDAS-ESR score > 2.5 had a sensitivity 
of 79%, a specifi city of 83%, a positive predictive 
value of 90% and negative predictive value of 69%. 

Performing the ROC analysis of the aforemen-
tioned indices by using the CRP level ≥ 6 mg/l as 
defi nition of high disease activity state, the AUCs for 
ASDAS-CRP, ASDAS-ESR and BASDAI were 
0.81 (95% CI 0.71-0.89); p < 0.001, 0.77 (95% CI 
0.67-0.87); p < 0.001 and 0.66 (95% CI 0.54-0.78); 
p = 0.01, respectively. 

TABLE 4. Discrimination between axSpA patients with high and low disease activity 
states*

PtGA score (0-10) CRP (mg/l)

PtGA < 5
(n = 33)

PtGA ≥ 5
(n = 52)

SMD
(95% CI)

CRP < 6
(n = 39)

CRP ≥ 6
(n = 46)

SMD
(95% CI)

ASDAS-CRP 2.3 (0.8) 3.9 (0.1) 2.90
(2.35-3.61)

2.6 (0.1) 3.9 (1.1) 2.34
(1.78-2.89)

ASDAS-ESR 2.1 (0.9) 3.7 (1.0) 1.60
(1.16-2.16)

2.5 (0.9) 3.6 (1.2) 1.02
(0.57-1.48)

BASDAI 2.5 (1.5) 6.3 (1.9) 2.16
(1.62-2.71)

4.2 (2.5) 5.4 (2.5) 0.48
(0.05-0.91)

PGA 2.7 (1.1) 7.7 (1.7) - 5.1 (2.8) 6.5 (2.8) 0.5
(0.07-0.93)

ESR 18.9 (17.9) 27.5 (24.3) 0.39
(0.05-0.83)

4.2 (2.5) 5.4 (2.5) 0.48
(0.05-0.91)

CRP 16.5 (22.3) 21.0 (21.0) 0.21
(0.22-0.65)

4.9 (1.1) 31.1 (23.1)
-

BASFI 2.4 (2.3) 5.9 (2.2) 1.07
(1.07-2.06)

4.1 (2.4) 5.0 (2.9) 0.33
(0.09-0.76)

* Disease acti vity states are based on pati ent’s global assessment (PtGA) score: high ≥ 5 versus low < 5 and 
C-reacti ve protein (CRP): high ≥ 6 mg/l versus low < 6 mg/l.
Values are shown as mean (SD).
SMD, standardized mean diff erence; CI, confi dence interval.
ASDAS, Ankylosing Spondyliti s Disease Acti vity Score; Erythrocyte Sedimentati on Rate; 
BASDAI, Bath Ankylosing Spondyliti s Disease Acti vity Index; PtGA, Pati ent Global Assessement; 
BASFI, Bath Ankylosing Spondyliti s Disease Functi onal Index.
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DISCUSSION
In a cohort of patients with axSpA we found that 

ASDAS had good correlation with other indices of 
disease activity and a higher discriminating power 
between patients with high and low disease activity 
than conventional measures. Our results suggest that 
ASDAS is a valid tool for disease activity assess-
ment in daily clinical practice. 

Given the complexity of the disease it is unlikely 
that individual variables are appropriate for assess-
ing disease activity in axSpA patients. Among the 
composite indices, BASDAI was the most widely 
used measure of disease activity in axSpA. A recent 
review discussed the limits of this instrument that 
measures only a part of disease activity, is fully pa-
tient-oriented, does not weight individual clinical 
manifestations (3). Patients and doctors have differ-
ent perspectives of the disease and the aforemen-
tioned questionnaire does not provide an objective 
basis for disease assessment (5). On the contrary, the 
ASDAS, a relatively new validated assessment tool 
which combines patient-reported measures with 
acute phase reactants, refl ects disease activity from 
both patient and doctor perspective. Several studies 

reported that ASDAS is able to differentiate patients 
with various levels of disease activity and those with 
different levels of change (6-15), so it turned out to be 
a highly discriminatory tool, and the best method to 
use in clinical trials (16). A recent longitudinal study 
demonstrated that markers of disease activity were as-
sociated with structural damage as assessed by 
mSASSS (modifi ed Stokes AS Scoring System). In 
this respect, ASDAS outperformed all the other mea-
sures of disease activity, including BASADAI and 
CRP (24). At the same time, it proved highest respon-
siveness compared to BASDAI and CRP in what con-
cerns changes in MRI infl ammation (8,16). ASDAS 
performed better in most of the studies in AS patients 
and was relevant also in early spondyloarthritis, nr-
axSpA, peripheral spondyloarthritis and axial psori-
atic arthritis (11,25). Until recently, most therapeutic 
trials used BASDAI as a tool to select candidates for 
anti-TNFα agents, as well as for monitoring therapeu-
tic response. However, recent studies are more and 
more debating upon the validity of this approach, em-
phasizing that ASDAS might be a more appropriate 
tool for selection of patients for anti-TNFα treatment 
and for monitoring treatment response (12-14).

Our study compared the performance of the AS-
DAS score and of the conventional measures of as-
sessing disease activity in a cohort of unselected 
axial SpA patients monitored in daily clinical prac-
tice. In line with the two original studies (6,7) that 
validated ASDAS in three different cohorts (the Out-
come in Ankylosing Spondylitis International Study 
– OASIS cohort, the Norwegian register NOR-
DMARD and a cohort from a randomized clinical 
trial with TNF blockers), we have found good cor-
relations between both ASDAS versions and other 
patient-reported measurements of disease activity. 
We also found moderate correlations between AS-
DAS and objective markers of disease activity (ESR 
and CRP). Similar results were reported in other ob-
servational and therapeutic studies (8-11,15).

Using different defi nitions for disease activity, 
we have shown that both ASDAS versions had better 
discriminating ability in patients with axSpA than 
conventional measures, including PtGA, CRP and 
ESR. Interestingly, even when PtGA was used as an 
external indicator of disease activity state, ASDAS-
CRP outperformed BASDAI. In the aforementioned 
situation, BASDAI performed better than the AS-
DAS-ESR version. In our study, ASDAS-CRP had 
the highest discriminating power among all markers 
of disease activity. Moreover, in our cohort, ASDAS-

FIGURE 1. ROC curves for the composite disease 
activity indices (ASDAS-CRP, ASDAS-ESR and 
BASDAI), by using patient’s global assessment as 
external indicator 
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CRP showed a much better discriminating ability 
than in other studies (6,7,11,15). The aforemen-
tioned results highlight the ASAS recommendation 
to preferably use the ASDAS-CRP version and, only 
when CRP is not available, use the ASDAS-ESR 
version as an alternate (7). In contrast, other re-
searchers found little or no difference in performance 
between the two versions of ASDAS (11,15). On the 
whole, the studies concerning the discriminating 
ability of various measures of disease activity 
showed that ASDAS performs at least equally well 
as BASDAI, if not better (6-15). Van der Heijde et 
al. (7) reported that the only situation in which BAS-
DAI outperformed the ASDAS versions was the dis-
tinction between being versus not being in accept-
able symptom state according to the patient (PASS). 

It was shown that loss of function and disability 
in axSpA patients are due to both persistent infl am-
mation and structural damage (26). Our observation 
that BASFI, the most widely used functional index, 
showed good correlation with composite indices of 
disease activity (ASDAS-CRP, ASDAS-ESR and 
BASDAI) and had good discriminating ability be-
tween patients with high and low disease activity, 
suggests that function was signifi cantly infl uenced 
by disease activity in our cohort. 

Our results enabled us to estimate the different 
ASDAS levels and their meaning: e.g. mean values 
around 4 correspond to a PtGA and a BASDAI score 
of at least 6. Similar results were reported by van der 
Heijde et al. (7). We also performed ROC analysis to 
fi nd the best cut-off value of ASDAS scores for dif-
ferentiating between high and low disease activity. 
The calculated ASDAS cut-offs in our axSpA pa-

tients were relatively similar to the Assessment of 
Spondyloarthritis International Society (ASAS) en-
dorsed cut-offs (17). 

One of the limitations of our single-centre, cross 
sectional study is the potential selection bias as we 
addressed only patients referred to a tertiary Rheu-
matology centre who could not be always consecu-
tively included. Moreover, our cohort was heteroge-
neous as it comprised AS and nr-axSpA patients with 
various treatments, including anti-TNFα agents. 
However, we included only patients which fulfi lled 
the imaging arm of ASAS criteria for classifi cation 
of axSpA, and patients from both groups had similar 
characteristics in terms of disease activity. Due to 
the small number of patients with nr-axSpA we were 
not able to examine the indices’ performance in these 
patient subgroups. 

To conclude, our study has shown that ASDAS 
versions had higher discriminating ability than con-
ventional measures to differentiate between patients 
with axSpA in terms of high and low disease activity. 
Our fi ndings suggest that ASDAS is a valid and reli-
able assessment tool for axSpA patients in daily clini-
cal practice. However, in order to prove ASDAS fea-
sibility it is necessary to carry out further prospective 
longitudinal studies on larger populations of axSpA 
with various degrees of activity and severity.
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