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Association between clinical characteristics and pain relief 
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ABSTRACT

Objectives: The aim of this study was to evaluate pain relief in axial spondyloarthritis (axSpA) patients treated with non-steroidal anti-inflammatory 
drugs (NSAIDs) and to investigate the relation of the demographic, clinical, and psychological characteristics with pain relief.
Patients and methods: Between February 2017 and December 2019, a total of 94 patients (61 males, 33 females; mean age: 28.3±8.1 years; 
range, 14 to 54 years) who were diagnosed with axSpA and treated with NSAIDs were included. The patients were assessed at baseline and at 
three months. A reduction of 30% in the Numeric Rating Scale (NRS) indicates a clinically meaningful improvement. The patients were divided 
into the relief group (≥30% improvement in NRS) and non-relief group (<30% improvement). Potential influential factors for pain relief such as 
neuropathic pain (NP), disease activity, function, pain catastrophizing, and pain self-efficacy were assessed. The relationship between patients’ 
characteristics and pain relief was analyzed.
Results: Seventy-two (76.6%) patients achieved pain relief. These patients had significantly higher baseline erythrocyte sedimentation rate, 
C-reactive protein, and lower percentage of NP. There was no significant difference between the two groups in function, pain catastrophizing, and 
pain self-efficacy. Multiple logistic regression analysis revealed that patients with NP were less likely to achieve pain relief (odds ratio [OR]: 3.531, 95% 
confidence interval [CI]: 1.155-10.789; p=0.027).
Conclusion: Pain relief is still insufficient in some axSpA patients, despite the administration of NSAIDs. The presence of NP is significantly associated 
with poor pain relief. Alternative medications instead of NSAIDs are needed to achieve optimal pain relief, when NP is diagnosed.
Keywords: Axial spondyloarthritis, neuropathic pain, non-steroidal anti-inflammatory drugs, pain relief.

Axial spondyloarthritis (axSpA), including 
ankylosing spondylitis (AS) and non-radiographic 
axial spondyloarthritis (nr-axSpA), is a chronic 
inflammatory disease that mainly affects the 
axial skeleton. The reported prevalence of 
axSpA is between 0.32% and 1.4% in different 
surveys.1

Chronic back pain is a prominent and early 
feature of axSpA.2,3 Pain is associated with 

functional limitation and disease activity which 
seriously affects the quality of life and mental 
health of patients.4,5 Eighty-to-ninety percent of 
axSpA patients consider pain to be the primary 
symptom to be treated and improved urgently.6 
Moreover, the Assessment of SpondyloArthritis 
international Society (ASAS) defines improvement 
of symptoms, a reduction of pain as an important 
target in axSpA management.7
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Pain relief can be achieved by pharmacological 
and non-pharmacological treatments, in rare 
cases, including surgical methods. Non-steroidal 
anti-inflammatory drugs (NSAIDs) are 
recommended as the first-line drug treatment. 
They play an anti-inflammatory and analgesic 
role in the treatment of axSpA.8 Currently, 
NSAIDs are widely used in the treatment of pain 
in patients with axSpA. However, pain control is 
still insufficient in some patients, and about 30% 
of patients still have no pain relief, despite the 
use of NSAIDs.9,10

Pain is affected by many factors, including 
physical, psychological and social pain. Swinnen 
et al.11 reported that women with axSpA 
exhibited a two-to-three-fold increased likelihood 
of widespread pain. Previous studies have 
suggested that neuropathic pain (NP) component 
contribute to higher pain severity in patients with 
axSpA.12-15 It is not clear which specific patient 
characteristics are associated with poor pain relief 
in patients treated with NSAIDs. Early prediction 
of individuals with poor pain relief allows for 
alternative treatment options to be considered.

In the present study, we aimed to evaluate 
pain relief in axSpA patients treated with 
NSAIDs and to investigate the relationship 
between demographic, clinical, and psychological 
characteristics and pain relief.

PATIENTS AND METHODS

This prospective study was conducted at The 
Third Affiliated Hospital of Southern Medical 
University, Department of Rheumatology and 
Immunology between February 2017 and 
December 2019. A total of 94 patients (61 males, 
33 females; mean age: 28.3±8.1 years; range, 
14 to 54 years) who were diagnosed with axSpA 
according to the 2009 ASAS classification criteria 
and treated with NSAIDs were included. Inclusion 
criteria were as follows: a diagnosis of axSpA, 
reporting an average pain score from any joint 
≥3 on a 0-10 Numeric Rating Scale (NRS), 
and willing and able to participate in the study. 
Patients with other diseases, such as osteoarthritis, 
rheumatoid arthritis, gout, fibromyalgia, severe 
infection, diseases of mental health, surgical 
history or who were pregnant were excluded.

Outcome measures

Pain intensity was assessed by a 0-10 NRS 
(0= no pain, 10= worst pain possible). For each 
patient, we computed the raw change in the 
NRS score by subtracting the endpoint from 
the baseline. Then the percentage of pain relief 
(raw change/baseline ¥ 100) was calculated. 
A reduction of 30% in the NRS represented 
a clinically meaningful improvement.17,18 The 
patients were divided into two groups according 
to their percentage of pain relief. The relief group 
was defined as patients with a percentage of pain 
relief of ≥30%, while the non-relief group with a 
percentage of pain relief of <30%.

The Douleur Neuropathique 4 Questionnaire 
(DN4) was used to assess the neuropathic 
component of pain. It is a 10-item questionnaire 
consisting of both sensory descriptors and signs 
related to bedside sensory examination.19 Patients 
with a total score of ≥4 were diagnosed with NP. 
The sensitivity and specificity of Chinese version 
of the DN4 were 82.7% and 97.1%, respectively.20

A set of instruments was developed by the 
ASAS to measure health outcomes in axSpA.21,22 
Disease activity was assessed using the erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP), 
Bath Ankylosing Spondylitis Disease Activity 
Index (BASDAI), and Patient Global Assessment 
(PGA). The BASDAI is consisted of six questions 
regarding fatigue, spinal pain, pain or swelling of 
peripheral joints, local tenderness, and morning 
stiffness. Each question is scored on an NRS, and 
the final BASDAI score with a range from 0 to 10 
is calculated by summing the first four questions 
and the average of the last two questions, and 
dividing the result by five. The PGA was assessed 
by the following question: How active was your 
spondyloarthritis last week? The answer was 
recorded on a NRS, and the score ranges from 
0 (not active) to 10 (very active). Higher BASDAI 
and PGA scores indicate a higher disease activity. 
Physical function was measured with the Bath 
Ankylosing Spondylitis Functional Index (BASFI). 
The BASFI includes 10 questions, which refers to 
difficulty in completing certain movements that 
reflect physical function in daily life. The BASDAI 
and BASFI have a good reliability in Chinese AS 
patients. The intraclass correlation coefficient 
(ICC) were 0.95 and 0.96, respectively.23 Spinal 
mobility was measured by occiput-to-wall distance, 
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finger to floor distance, chest expansion, and the 
Bath Ankylosing Spondylitis Metrology Index 
(BASMI). The BASMI is an objective tool including 
tragus-to-wall distance (TWD), modified Schobers’ 
test, cervical rotation, lateral spinal flexion, and 
intermalleolar distance.

Pain catastrophizing refers to the individuals' 
tendency to focus excessively on pain sensations 
and exaggerate their threat value, and to feel 
helpless in their efforts to reduce or manage 
their pain. It was assessed using the Pain 
Catastrophizing Scale (PCS), which comprised 
of 13 items graded on 0-4 Likert scale (0= not at 
all, 4= all the time).24 The total score ranged from 
0 to 52, and the total score ≥30 indicates that the 
patient has a tendency of pain catastrophizing. 
The Cronbach alpha of Chinese version was 0.91, 
and ICC was 0.94.25

Pain self-efficacy was measured using the 
Pain Self-Efficacy Questionnaire (PSEQ). It is a 
10-item inventory designed to assess patients’ 
confidence in coping with pain conditions 
on a scale of 0 (not at all confident) to 
6 (completely confident), with higher scores 
indicating better pain self-efficacy.26 The 
Chinese version of PSEQ showed a good 
retest reliability (ICC 0.75) and high internal 
consistency (Cronbach alpha 0.93).27

All patients received regular NSAIDs for three 
months. Those with BASDAI score ≥4 for more 
than four weeks, or patients with severe symptoms 
and who were expected to relieve symptoms as 
soon as possible, tumor necrosis factor inhibitor 
(TNFi) were also administered.28 The patients 
were evaluated by an independent observer at 
baseline and at the time of return to hospital after 
three-month treatment. Demographic and other 
clinical characteristics include age, sex, body 
mass index (BMI), employment, income, presence 
of smoking habits or drinking habits, human 
leukocyte antigen B27 (HLA-B27), peripheral 
joint pain, and prescribed medications were 
collected by questionnaires and from electronic 
medical records.

Statistical analysis

Statistical analysis was performed using the 
IBM SPSS version 20.0 software (IBM Corp., 
Armonk, NY, USA). Continuous variables were 
presented in mean ± standard deviation (SD) 
or median (interquartile range [IQR], while 
categorical variables were presented in number 
and frequency. To study differences between 
two groups, independent samples t-test was 
performed for normally distributed variables, 
whereas the Mann-Whitney U test was conducted 
for skewed variables. Categorical variables were 

Table 1. Comparisons of demographic characteristics between relief and non-relief groups (n=94)

Relief (n=61) Non-relief (n=33) Total

Characteristics n % Mean±SD n % Mean±SD n % Mean±SD t/c2 p

Age (year) 28.3±8.6 28.2±6.6 28.3±8.1 -0.048 0.962

Sex
Male
Female

47
25

65.3
34.7

14
8

63.6
36.4

61
33

64.9
35.1

0.020 0.888

Body mass index (kg/m2)
<18.5
18.5~23.9
≥24

10
37
25

66.7
72.5
89.3

5
14
3

33.3
27.5
10.7

15
51
28

16.0
54.3
29.8

3.806 0.149

Current smokers 17 23.6 9 40.9 26 27.7 2.520 0.112 

Current drinking 8 11.1 6 27.3 14 14.9 3.472 0.062

Full-time employment 49 68.1 13 59.1 62 66.0 0.603 0.437

Average monthly family 
income (¥)

<1000
1000-3000
3000-6000
>6000

8
21
21
22

11.1
29.2
29.2
30.6

1
8
9
4

4.5
36.4
40.9
18.2

9
29
30
26

9.6
30.9
31.9
27.7

2.702 0.440

SD: Standard deviation; IQR: Interquartile range;  ¥: The renminbi is the official currency of the People’s Republic of China; * p<0.05. 
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compared using the Chi-square test (c2) or Fisher  
exact test. Variables with a p value of <0.05 
in the univariate analysis were included in the 
multivariate analysis. A logistic regression analysis 
was conducted to analyze the variables that 
contributed to pain relief. A p value of <0.05 was 
considered statistically significant.

RESULTS

Seventy-one (75.5%) patients were newly 
diagnosed and never received NSAIDs at baseline. 
The remaining patients were taking NSAIDs 
unregularly or intermittently. After inclusion in the 
study, each patient received one type of NSAID 
for at least three months. Sixty-seven (71.3%) 
patients were treated with celecoxib (200 mg daily 
or b.i.d.), 17 (18.1%) with loxoprofen (60 mg daily 
or b.i.d.), 10 (10.6%) with etoricoxib (60 mg daily). 
Seventy-six (80.9%) patients were treated with 
combination of TNFi and NSAIDs. The TNFi was 
etanercept (25 mg or 50 mg once a week), which 
was administered subcutaneously.

The median pain intensity in 94 patients 
with axSpA decreased from 4.0 (range, 3.0 to 
5.0) to 2.0 (range, 0 to 3.0) at three months of 
follow-up. Seventy-two (76.6%) patients achieved 
pain relief, and 22 (23.4%) had no pain relief, 
with a NRS score of 1 (0-2) and 4 (3-5) out of 10, 
respectively. The median change in NRS for two 
groups over three months was 3 (range, 2 to 4) 
and 0 (range, -1 to 0), respectively. The pain relief 
rates of celecoxib, loxoprofen, and etoricoxib were 
77.6%, 76.5%, and 70%, respectively at three 
months of follow-up. The pain relief rate was not 
significantly different among all three NSAIDs 
(c2=0.281, p=0.869).

Demographic characteristics were compared 
between the relief and non-relief groups (Table 1). 
The patients without pain relief reported more 
smoking and alcohol drinking, although the 
difference was not statistically significant 
[40.9% vs. 23.6%, c2=2.520, p=0.112; 27.3% 
vs. 11.1%, c2=3.472, p=0.062, respectively). 
There were no statistically significant differences 
between two groups in terms of age, sex, BMI, 
full-time employment, and average monthly family 
income (p>0.05).

Statistically significant differences were 
found for ESR, CRP, and the presence of NP 
between the two groups (p<0.05). There was no 
significant difference between the two groups 
in pain intensity on average, BASDAI, PGA, 
physical function, spinal mobility, receiving 
TNFi treatment, pain catastrophizing, and pain 
self-efficacy (p>0.05). Patients with pain relief 
had significantly higher ESR and CRP values 
than those without pain relief (21.5 [10.0-37.2] 
vs. 10.0 [5.0-23.4], Z=-2.676, p=0.007; 12.4 
[4.0-32.0] vs. 4.0 [2.8, 11.7], Z=-2.207, p=0.027, 
respectively) (Table 2). The median DN4 score of 
the relief group was 2 (range, 1 to 3), while that 
of non-relief group was 3 (range, 1 to 4). The 
percentage of patients diagnosed with NP was 
significantly higher in non-relief group than relief 
group (40.9% vs. 18.1%, c2=4.909, p=0.027, 
respectively) (Table 2). Subgroup analysis of 
TNFi-naive patients also showed patients with 
pain relief reported lower percentage of NP 
than those without pain relief (9.1% vs. 57.1%, 
c2=4.923, p=0.047, respectively). Multivariate 
logistic regression analysis showed that NP was 
independently associated with pain relief. Patients 
with NP were less likely to achieve pain relief 

Table 3. Logistic regression analysis of factors influencing pain relief in axSpA 
patients (n=94)

Variable B SE p OR 95% CI

Presence of NP 1.261 0.570 0.027 3.531 1.155-10.789

ESR 0.039 0.025 0.114 1.040 0.991-1.091

CRP 0.009 0.009 0.705 1.009 0.965-1.055

Constant -1.885 1.102 0.087

SE: Standard error; OR: Odds ratio; CI: Confidence interval; NP: Neuropathic pain; ESR: Erythrocyte sedimenta-
tion rate; CRP: C-reactive protein.
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(p=0.027, odds ratio [OR]: 3.531, 95% confidence 
interval [CI]: 1.155-10.789) (Table 3).

DISCUSSION

The present study showed that pain relief was 
achieved in 76.6% of axSpA patients treated with 
NSAIDs, and there were about one-third of the 
patients whose pain could not be relieved, similar 
to previous studies.9,10 We also found that the pain 
relief rate was not significantly different among 
celecoxib, loxoprofen, and etoricoxib, confirming 
previous results showing that various NSAIDs 
were equally effective in patients with axSpA.29

In our study, there was no significant 
difference in cigarette smoking or alcohol 
drinking between patients with pain relief and 
those without, unlike previous studies. Zhao 
et al.30,31 reported that smoking and alcohol 
consumption were associated with the increased 
disease activity in patients with axSpA. Previous 
studies showed that smoking and drinking 
alcohol had a significant relationship with the 
progression of spinal structural damage.32,33 In 
the present study, we hypothesized that smoking 
and drinking adversely affected pain relief. The 
possible reason why we did not achieve this 
result may be due to insufficient sample size. 
Further studies are needed to evaluate, if quitting 
smoking and limiting alcohol could relieve pain 
and improve clinical outcomes more effectively.

Acute phase reactants such as ESR and CRP 
are considered important laboratory indicators 
for monitoring disease activity of axSpA patients. 
Patients with elevated ESR or CRP may have 
more severe pain and prolonged morning 
stiffness. Our study showed that patients with 
pain relief reported higher baseline ESR and 
CRP values than those without pain relief. This 
finding suggests that inflammatory low back pain 
responds well to NSAIDs therapy. Previous studies 
reported that the continuous use of NSAIDs in 
patients with an elevated CRP results in reduced 
progression of structural damage in the spine 
compared to on-demand use only.34 However, an 
elevated ESR or CRP is only present in 30 to 40% 
of the patients, and it is necessary to realize that 
a normal value does not preclude the presence 
of inflammation.22 Considering the possible risks 
and benefits, NSAIDs should be prescribed if the 

patient has other symptoms of inflammatory low 
back pain.

The present study showed that 23.4% of the 
patients with axSpA had NP, which is slightly 
higher than previous studies.12,13,15 Patients with 
no pain relief reported higher rates of NP, 
and the presence of NP predicts poor pain 
relief in axSpA patients treated with NSAIDs. 
Of note, NSAIDs reduce the sensitivity of 
local pain receptors to inflammatory substances 
by blocking cyclooxygenase, interfering with 
prostaglandin synthesis.35 Patients with NP 
would be less likely to respond to NSAIDs. It 
referred medical staff that NP should be assessed 
before treatment. Considering the possible side 
effects, NSAIDs should not be used to treat pain 
in patients with NP, and alternative drugs should 
be selected. Andrade et al.36 reported that TNFi 
can alleviate experimentally induced NP through 
the modulation of TNF receptor expression. 
Wu et al.37 reported that TNFi attenuated the 
NP component of AS in addition to reversing 
sensory loss and improving lateral spinal mobility. 
The diagnosis and treatment of NP remain a 
challenge, due to its complex mechanism.38 
Further studies on the pathogenesis and the 
management of NP in axSpA patients are 
warranted.

Our findings indicated that the percentage of 
patients who received TNFi was higher in patients 
with pain relief than in those without, although 
the difference was not statistically significant. 
Wu et al.37 studied the brain effects related to 
the change in pain after TNFi treatment, and 
the results showed that TNFi treatment produced 
changes in brain areas implicated in sensory, 
motor, affective, and cognitive functions. Pain 
intensity reduction was associated with cortical 
thinning of the secondary somatosensory cortex. 
Moreover, previous evidence has suggested that 
combination therapy with TNFi plus NSAIDs is 
superior to NSAIDs monotherapy for reaching 
ASAS partial remission in patients with early, 
active axSpA.39,40 These findings suggest that 
TNFi can be considered as the first-line treatment 
for eligible patients.

It is known that pain catastrophizing, pain self-
efficacy are related to pain intensity in patients 
with chronic pain.41-43 Rosenberg et al.44 reported 
that patients with greater pain catastrophizing 
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were more likely to report lower pain relief after 
spinal cord stimulation. Tanaka et al.45 also 
reported that pain catastrophizing, and self-
efficacy were predictors of pain relief in patients 
with knee osteoarthritis receiving conservative 
treatment. However, there were no significant 
difference in catastrophizing and self-efficacy 
between two groups in our study. The discrepancy 
may result from different outcome measures and 
the heterogeneity of research subjects. This needs 
to be further verified by cohort study.

There are several limitations to our study. First, 
we did not exclude those patients with TNFi and 
NSAIDs, which may have a confounding effect on 
the results. Second, potential predictors included 
in the study may not be comprehensive enough, 
patients' exercise habits, and social support were 
not studied. Third, only a screening tool (DN4) 
was used to identify neuropathic component of 
pain. Although the DN4 has been validated in 
several studies as a sensitive and specific tool 
for the detection of NP, additional tests such as 
somatosensory testing are needed to confirm NP. 

In conclusion, pain relief is still insufficient in 
some axSpA patients, despite the administration 
of NSAIDs. The presence of NP seems to be 
significantly associated with poor pain relief. 
Alternative medications rather than NSAIDs are 
needed to achieve optimal pain relief, when NP 
is diagnosed.
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