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— ABSTRACT S—

Background/Objective. Disease activity in spondyloarthritis (SpA) is evaluated through conventional scores
such as BASDAI or ASDAS. The aim of this study was to determine disease activity in SpA patients under biologi-
cal therapy with further assessment on the quality of each activity indicator and their clinical value together with
their impact on NSAID intake.

Materials and methods. Over nine months (January—August 2015) we enrolled 100 patients with SpA on anti-
TNF therapy (33% IFX; 35% ADL; 32% ETA). We collected demographic, clinical (BASDAI, ASDAS, PtGA) and
laboratory data (ESR, CRP). Frequency of NSAID ingestion expressed as days per week was included in a
questionnaire. Considering their biologic treatment, patients were divided into disease activity groups and sample
characteristics were correlated and compared. Statistical analysis was performed with SPSS 20.0, using specific
tests such as Pearson, Spearman or ANOVA.

Results. Patients with active disease, stated by both activity scores had an increased NSAID intake. Out of 86%
of patients with a BASDAI under 4, only 82.6% had an ASDAS-CRP lower than 1.3. BASDAI correlated to both
ASDAS scores (r = 0.65 and 0.71, P<0.001) and PtGA correlated to both disease activity scales, with a stronger
correlation to BASDAI (r = 0.912, P<0.01) than ASDAS (r = 0.67 and 0.71, P<0.01 for both).

Conclusion. We proved that disease activity scores have good discriminatory power, with a strong correlation be-
tween the subjective BASDAI and PtGA. However, ASDAS-CRP proves to be more rigorous than other variables
when targeting high and low disease activity, thus indicating the need of an objective component in assessing
these patients.

— Keywords: spondyloarthritis, disease activity scores, discriminatory power, anti-TNF therapy E—

Abbreviations: [FX-infliximab, ADL-adalimumab, ETA-etanercept, BASDAI-Bath Ankylosing Spondylitis Disease Activity Index,
ASDAS-Ankylosing Spondylitis Disease Activity Score, TNF-tumor necrosis factor, SpA-spondyloarthritis, NSAID-non-steroidal
anti-inflammatory drugs, ELISA-enzyme linked immunosorbent assay, ESR-erythrocyte sedimentation rate, CRP-C reactive protein,
PtGA-patient global assessment, MRI-magnetic resonance imaging, CI-confidence interval, SD-standard deviation, SMD-standardized
mean difference, AUC-area under curve, ROC-receiver operating characteristic.

INTRODUCTION Since their arrival, anti-TNF (tumor necrosis fac-
tor) agents such as adalimumab (ADL), infliximab
(IFX) or etanercept (ETA) have become the main-
stay treatment in SpA by improving patients’ signs
and symptoms and lowering overall disease activity
(1,5).

Disease activity in SpA is widely evaluated
through disease activity scores such as BASDAI
(Bath Ankylosing Disease Severity Index) or ASDAS
(Ankylosing Spondylitis Disease Activity Score),

Spondyloarthritides (SpA) reside in the heteroge-
neous group of chronic, inflammatory diseases that
primarily affect the spine and peripheral joint struc-
tures (1). Since the issuing of the new ASAS (4s-
sessment of Spondyloarthritis International Society)
classification criteria in 2009, we group patients ac-
cording to the predominant disease target — either
axial, ranging from non-radiographic SpA to anky-
losing spondylitis (AS) or peripheral form (2-4).
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with no proven superiority between the two 6,7. The
ASDAS score consists of three questions elected
from BASDAI, a PtGA (patient global assessment)
and the inflammatory markers (either ESR or CRP).

The aim of this study was to evaluate the clinical
quality and discriminating power between the above
indices when subdividing patients with anti-TNF
therapy according to their disease status indicated by
BASDAI, ASDAS or PtGA.

MATERIALS AND METHODS
Patient recruitment and data collection

The present study type was prospective, observa-
tional and cross-sectional. Over a period of nine
months (January — August 2015), 117 patients with
established SpA according to the New York modi-
fied criteria or the ASAS classification criteria were
enrolled in the study. Patients with both axial and
peripheral forms were included, with no discrimina-
tion in further statistical analysis. No patient in the
study group had supplementary synthetic DMARD
(disease modifying antirheumatic drug).

The inclusion criteria were based on continuous
anti-TNF therapy with one of the agents — ADL, [FX
or ETA in the past six months. Criteria of exclusion
consisted of discontinuation or delay in treatment
administration in the last three months or intraarticu-
lar glucocorticoid administration more recent than
six weeks.

Demographic data was collected by the same
physician together with clinical (disease activity
scores BASDAI, ASDAS and PtGA) and laboratory
parameters (inflammatory markers ESR erythrocyte
sedimentation rate and CRP C-reactive protein).
The laboratory reference for ESR values ranges from
2 to 20 mm/h and for CRP between 0 to 5 mg/L.

As cited by literature guidelines (8,9), we consid-
ered a BASDALI score of 4 or greater to indicate an
active disease status with a suboptimal control of the
disease. According to the ASAS group recommenda-
tions (10), an ASDAS score of less than 1.3 corre-
sponds to an inactive disease, greater or equal to 1.3
and less than 2.1 defines a moderate disease activity,
ASDAS values between 2.1 and 3.5 relates to high
disease activity, whereas ASDAS greater than 3.5
reflects a very high disease activity.

We evaluated patients’ global assessment using
the PtGA score and setting a cut-off level of over 5
for high disease activity and values lower than 5 for
low disease activity (11). This score represents pa-

tient’s grading of his disease using a visual analogue
scale (VAS, 0 not active ranging to 10 extremely ac-
tive).

Statistical analysis

The statistical analysis was performed using the
SPSS statistical software, version 20.0, setting a
standardized significant P value at 0.05. Data was
expressed as mean value + standard deviation (SD).
Differences between groups were recorded with the
aid of Student t-test, whereas Spearman and Pearson
tests were used for correlations. ANOVA test was
used to analyze the differences among group means
and variations between them.

In order to compare the discriminating ability of
the composite indices regarding disease activity we
used the standardized mean difference (SMD) with
values showing good (>0.80), moderate (0.50-0.80)
or small (<0.50) discriminating power. Thus, the
higher the value the greater the discriminating ca-
pacity (12).

We calculated the area under the curve (AUC) for
indices of disease activity. Values superior to 0.90
stand for high accuracy, from 0.70 to 0.90 for moder-
ate accuracy, and from 0.50 to 0.70 for poor accura-

cy (13).

RESULTS

We enrolled 117 SpA patients and after applying
the inclusion/exclusion criteria mentioned in the pri-
or method section, 17 patients were excluded from
the study group due to criteria non-fulfillment. Thir-
ty-three percent of patients were treated with IFX,
35% of them with ADL and the remaining 32% had
ETA as anti-TNF therapy. Seventy-eight percent
were of male gender and 93% were HLA B27 posi-
tive. The mean disease duration was 97.29 months
+74.7 SD (standard deviation), as represented in
Fig. 1. All patients included in the present study
were Caucasian by race.

For the ADL cohort we performed patient distri-
bution according to disease activity status, taking
into account both BASDAI and ASDAS scores. Out
of the 35 SpA patients with ADL therapy, 12% were
classified as having a high disease activity with a
BASDALI greater than 4. Mean BASDALI for the “in-
active group” was 1.2141.19, while the highly active
had a mean score of 6.57+2.52. We noted significant
differences in all disease activity indicators (AS-
DAS, acute phase reactants) Table 1.
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Mean disease duration was slightly higher in pa-
tients with active disease, although the difference
did not reach statistical significance (119.5 months
versus 102.2 in patients with BASDAI lower than 4,
P=0.71).

TABLE 1. Comparison in disease activity indices
between ADL patients with high and low disease activity

Variable High disease Low disease p
activity (BASDAI>4) | activity (BASDAI<4)
ASDAS-CRP 4.08t1.77 1.2940.81 <0.01
ASDAS-ESR 3.85+1.53 1.19+0.65 <0.01
CRP (mg/l) 54.76+36.01 7.54+10.1 <0.01
ESR (mm/h) 50+33.17 9.4818.52 <0.01

Interestingly, patients with active disease mea-
sured through BASDALI score had increased daily
NSAID ingestion (P=0.02).

The structure of ASDAS-differenciated catego-
ries among SpA patients undergoing ADL treatment
is as follows: 23 patients were considered as having
an inactive disease status based on their ASDAS-
CRP calculated score (mean 0.87+0.29), while 5 pa-
tients had a moderately active disease. Three patients
belonged to the highly active disease and 4 out of the
total of 35 patients were labeled with very high dis-
ease activity, as seen below in Table 2.

NSAID consumption was significantly higher in
patients with higher ASDAS-CRP values (P<0.01),

FIGURE 1. Disease duration
(months) in study lot
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TABLE 2. Mean disease activity scores in ADL-treated
spondyloarthritis patients (disease activity categories —
O=inactive; 1=moderate; 2=high disease activity; 3=very
high disease activity)

ASDAS-CRP BASDAI
Mean Std. Deviation Mean Std. Deviation
0 ,875238 ,2926537 ,738095 ,8015461
1 1,760000 ,2115420| 2,020000 1,353139
2 2,716667 ,2818392 | 3,536667 ,4647939
3 4,622500 ,7891081| 6,350000 2,8219379
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with a mean frequency set at two days per week for
patients in the last group (very high disease activity).

Using the BASDAI cut-off of 4, we divided the
ETA treated patients into low and high activity sub-
groups. However, results could not be interpreted be-
cause there was only one patient with BASDAI over 4.
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Further we divided patients on ETA upon AS-
DAS activity categories according to the ASAS
group approved distribution (see Table 3). Thirteen
patients corresponded to the inactive group (score
<1.3) with a mean ASDAS-CRP of 0.87+0.3, 12 had
a moderate disease activity (mean of 1.63+0.2). The
high disease activity group comprised of 6 patients
with a mean score of 2.63+0.2 and only one patient
was categorized as having a very high disease activ-
ity.

Differences between the BASDAI and ASDAS
scores detailed below were not significant (P=0.56).

TABLE 3. Comparison between mean disease activity
scores in ETA-treated patients

ASDAS disease N ASDAS-CRP BASDAI
activity category (mean % SD) (mean  SD)
Inactive 13 0.87+0.3 0.7610.6
Moderate 12 1.6310.2 1.5+0.7
High 6 2.63+0.2 2.05+0.42
Very high 1 3.7 4.2

The IFX treated group gathered a total of 33 eli-
gible patients. Patients were subgrouped according
to BASDALI cut-offs in high and low disease activity
categories (see Table 4). Twenty-one percent were
found as having an insufficiently controlled disease,
with a mean BASDAI score of 5.07+1.18.

TABLE 4. Differences in disease activity between patients
with detectable and undetectable IFX serum levels

Variable High disease Low disease p
activity (BASDAI>4) | activity (BASDAI<4)
ASDAS-CRP 2.98+1.12 1.47+0.74 <0.01
ASDAS-ESR 3.08+1.07 1.62+0.87 <0.01
CRP (mg/I) 40.36+53.83 4.79%5.05 <0.02
ESR (mm/h) 40.86+£32.13 14.81+16.36 <0.05

NSAID consumption was increased in IFX pa-
tients with active disease: approximately 4 days per
week in contrast to the other group 1.5 days per week
(P=0.1).

The division of ASDAS-differenciated categories
among SpA patients on IFX therapy is the following:
13 patients were considered as having an inactive
disease status based on their ASDAS-CRP calculat-
ed score, while 10 patients had a moderately active
disease. Six patients were classified as suffering
from highly active disease and 4 out of the total of 33
patients were categorized as very high disease activ-
ity.

Using a crosstabulation task, we noted that out of
86% of patients with a BASDAI under 4 suggesting

a well controlled disease, only 82.6% had an AS-
DAS-CRP lower than 1.3, thus indicating that the
latter is a more restrictive and rigorous score in as-
sessing disease activity status.

We evaluated disease activity for the entire study
group of 100 patients based on conventional scores:
BASDAI, ASDAS-CRP, ASDAS-ESR, acute phase
reactants and PtGA.

When used as an external criterion PtGA (patient
global assessment) showed that 12% of patients had
active disease with a PtGA of over 5 while 88% were
classified as low disease activity (PtGA<S). Mean
ASDAS-CRP and ASDAS-ESR in the active group
were 3.39 and 3.24, respectively as seen below in
Table 5. Mean BASDALI score in the high activity
group according to PtGA was 5.66.

We showed that both ASDAS scores had good
discriminating capacities, with similar values when
using the SMD [ASDAS-CRP — SMD 2.0034 (95%
CI 1.2909-2.716) and ASDAS-ESR — SMD 2.0034
(95% CI 1.2909-2.716)]. In our study group, based
on PtGA, BASDAI outperformed ASDAS scores
with a SMD of 3.3391 (95% CI 2.5334-4.1447).

TABLE 5. Disease activity scores in patients with high
and low disease activity according to PtGA

High disease Low disease
Variable activity activity P
(PtGA>5,n=12) | (PtGA<5, n=88)
BASDAI 5.66+1.91 1.34+1.31 <0.001
ASDAS-CRP 3.39+1.31 1.44+0.8 <0.001
ASDAS-ESR 3.24+1.35 1.44+0.75 <0.001
CRP (mg/I) 34.91+29.11 8.75+18.86 <0.001
ESR (mm/h) 40.61£29.29 14.56+16.5 <0.001

We used ROC curves of the disease activity
scores by using the PtGA > 5 as variable of high dis-
ease activity state. For ASDAS-CRP, ASDAS-ESR
and BASDAI the AUCs (area under curve) were
0.89 (P=0.05; 95% CI 0.80-0.99), 0.88 (P<0.001;
95% CI 0.77-0.99), and 0.99 (P=0.009; 95% CI
0.97-1.00), respectively. For CRP and ESR the
AUCs were 0.81 (P=0.001; 95% CI 0.64-0.97) and
0.79 (P=0.003; 95% CI 0.61-0.96), respectively.
This shows the high accuracy of the three scores in
assessing SpA activity, but with a lower fidelity of
the inflammatory markers alone.

Fig. 2 shows the ROC curves of the three com-
posite indices and inflammatory markers as afore-
mentioned.

Optimal cut-off values for ASDAS indicating
high disease activity were calculated using ROC
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analysis. Therefore, a value of ASDAS-CRP >2.6
had a sensitivity of 89% and a specificity of 80%.
For ASDAS-ESR, a value over 2.5 had a sensitivity
of 89% and a specificity of 70%.

When dividing patients according to BASDAI
score (>4 high disease activity; <4 low disease activ-
ity), 14% showed a more active disease than the rest
of 86% who had low disease activity. Mean ASDAS
scores in the first group were 3.31 and 3.16, respec-
tively, as detailed in Table 6.

TABLE 6. Disease activity scores in patients with high
and low disease activity according to BASDAI

High disease Low disease
Variable activity activity P
(BASDAI>4, n=14) | (BASDAI<5, n=86)
ASDAS-CRP 3.31+1.34 1.41+0.75 <0.001
ASDAS-ESR 3.16%1.32 1.41+0.71 <0.001
CRP (mg/I) 42.39+45.88 7.0849.82 <0.001
ESR (mm/h) 41.5+31.12 13.82+14.84 | <0.001

Both ASDAS scores showed good discriminatory
value with a SMD of 2.1587 for ASDAS-CRP (95%
CI 1.4822-2.8351) and 1.8503 for ASDAS-ESR
(95% CI 1.1922-2.5084) when relating to BASDALI.

When correlating disease activity scores for the
entire study group (n=100) we observed that BAS-
DAI correlated to both ASDAS scores (r= 0.65 and
0.71, P<0.001) and that PtGA correlated both to dis-
ease activity scales, with a stronger correlation to
BASDALI (r= 0.912, P<0.01) than ASDAS (r= 0.67
and 0.71, P<0.01 for both) and to acute phase reac-
tants.

FIGURE 2. ROC curves of disease composite
indices and inflammatory markers

Mean values for the variables of interest for the
study group are shown in Table 7.

TABLE 7. Mean values of disease activity variables in
SpA in the study group (n=100)

Variable Mean * standard deviation SD
BASDAI 1.78+1.79

ASDAS-CRP 1.65+1.04

ASDAS-ESR 1.63+0.99

ESR 17.25+£19.69

CRP 11.45+21.5

PtGA 1.93+1.88
DISCUSSIONS

All the existing tools ranging from inflammatory
markers to disease activity scores orient the clinician
to the intensity of the disease activity. Among the
latter, BASDALI is the most widely used tool for
measuring SpA activity. However it can only par-
tially reflect disease intensity because it is entirely
patient-oriented and it does not encompass individu-
al clinical manifestations. On the other hand ASDAS
score combines patient measures with acute phase
reactants therefore recent studies proposed using
ASDAS in order to differentiate various levels of
disease activity (14,17,18).

Our study compared the performance of disease
activity scores when applying them to a cohort of
SpA patients on anti-TNF therapy. We found good
correlations between BASDAI and the two ASDAS
variants but also between ASDAS and inflammatory
markers such as CRP and ESR. All scores had good
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discriminatory values. When using BASDAI as cri-
terion, ASDAS-CRP had better discriminatory pow-
er than ASDAS-ESR or acute phase reactants. Its
discriminatory capacity was similar to results of
other studies (14,15). However when applying the
PtGA as variable, BASDAI outperformed ASDAS
scores, showing the importance of patients’ own
evaluation of the disease. These results are in accor-
dance with other published studies, including that of
Van der Heijde et al. that states that the only situation
in which BASDAI can surpass ASDAS scores was
when assessing whether the patient is or not in an
acceptable symptom state (PASS patient acceptable
symptom state) (15,16,19).

Until their certified role in radiographic progres-
sion, the use of NSAIDs in patients with SpA under-
going biologic therapy is linked to an increased dis-
ease activity. This theory was highlighted in the
present study that showed a higher intake in patients
with active disease.

Disease activity in SpA patients can indeed be
evaluated through the abovementioned tools, show-
ing good sensibility and specificity rates in our study.

However, more objective tools impose in order to
make rational and undoubted treatment decisions.
Therefore, an option would be supplementary deter-
mination of anti-TNF serum drug levels and anti-
drug antibodies. These results can help explain the
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