Research Article

International Journal of

Clinical Rheumatology

Psychological status is associated with
drug efficacy in patients with ankylosing

spondylitis

Background: Quality of life in patients with Ankylosing Spondylitis (AS) is significantly associated with
psychological disorders, such as depression and anxiety. Effective prevention and control of depression
and anxiety in AS patients depend on important advances in our comprehensive understanding of
its risk factors. However, whether psychological disorders in AS patients are related to drug efficacy is
unclear. For this reason, the objective of this study was to explore the association between psychological
status and drug efficacy in AS patients. Methods: A total of 3,147 AS patients were recruited from out-
patient departments of 12 general hospitals in China. The level of anxiety disorder was evaluated with
the Zung Self-Rating Anxiety Scale and the Zung Self-Rating Depression Scale was used to evaluate
the level of depression. The association between psychological status and drug efficacy was analyzed
for overall and different drugs. Results: The mean anxiety index was significantly (p<0.001) lower in AS
patients in efficacy group (0.474 + 0.004) than patients in inefficacy group (0.512 + 0.005). The mean
depression index was significantly (p<0.001) lower in AS patients in efficacy.
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Abbreviations

AS: Ankylosing Spondylitis; SAS: Zung Self-
rating Anxiety Scale; SDS: Zung Self-rating
Depression Scale; NSAIDs: Non-Steroid Anti-
Inflammatory Drugs; SSZ: Sulfasalazine; TNF:

Tumor Necrosis Factor
Introduction

Ankylosing Spondylitis (AS) is a chronic
inflammatory ~ disease  characterized by
inflammatory back pain that can lead to
structural and functional impairments [1]. The
mean prevalence of AS is 7.4 to 31.9 per 10,000
[2]. AS increases the risk of mortality [3]. AS
imposes substantially direct and indirect costs
to individuals, families, and societies [4,5]. In
addition to economic costs, AS has a long-term
negative impact on the quality of life [6].

Due to the progress in early diagnosis and
efficient therapy, the prognosis of AS has been
dramatically improved over the past decades,
therefore, greater focus now is on the patient's
quality of life [7,8]. Quality of life in patients with
AS is significantly associated with psychological
disorders, such as depression and anxiety [9-11].
Disease activity and functional disability are
the main risk factors of psychological disorders

in patients with AS [12]. In addition, low
socioeconomic status, lack of health insurance
and fatigue contribute to psychological disorders
in patients with AS [11,13].

Effective prevention and control of depression
and anxiety in patients with AS depend on
important advances in our comprehensive
understanding of its risk factors. There is high
prevalence of psychological disorders in patients
with other drug-refractory chronic disease
[14]. These patients psychological disorders
can be significantly improved after effective
therapy [15,16]. Although Non-Steroid Anti-
Inflammatory Drugs (NSAIDs) and Tumor
Necrosis Factor (TNF) o blockers are effective,
not all patients achieve remission or a major
response  [17]. However, whether
psychological disorders in patients with AS
are related to drug efficacy is unclear. For this

clinical

reason, the objective of this study was to explore
the association between psychological status
and drug efficacy in patients with ankylosing
spondylitis.

Patients and methods
Patients

Patients with AS were recruited from out-patient
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departments of 12 general hospitals in China
between November 2015 to October 2017.
Patients were included if they met the Modified
New York criteria for AS [18].
excluded if

Patients were

* They coexisted with other rheumatic
diseases, malignancies, central nervous
system diseases, chronic kidney diseases,
chronic liver diseases and thyroid diseases.

e They were pregnant. This study was
approved by the Ethics Committee of the
Third Affiliated Hospital of Sun Yat-sen
University. All patients signed informed
written consent forms.

Data collection

Demographic, status  and
prescription
collected by trained interviewers according to a
pre-established questionnaire from November

2015 to October 2017.

psychological

medication information were

Psychological status assessment

The level of anxiety disorder was evaluated
with the Zung Self-Rating Anxiety Scale (SAS).
SAS is a 20-item self-administrated scale to
measure anxiety based on scoring in 4 groups of
manifestations: cognitive, autonomic, motor and
central nervous system symptoms [19]. The Zung
Self-Rating Depression Scale (SDS) was used to
evaluate the level of depression. SDS is also a 20
items on the scale that rate the rating affective,
psychological and somatic symptoms associated
with depression [20]. The scores greater than 45
indicate anxiety or depression.

Pharmacologic therapy and efficacy of
therapy

The prescription medication information and
efficacy of therapy were collected in interview by
self-reported. Prescription medications included
Non-Steroidal ~ And-Inflammatory ~ Drugs
(NSAID:s), sulfasalazine (SSZ) and anti-Tumor
Necrosis Factor (TNF) agent Eenbrel. NSAIDs
continued were defined as using NSAIDs for
more than 12 weeks. The efficacy of therapy was
defined as Pain (visual analog scale (VAS) and
Patient Global Assessment of Disease Activity
(PGA) improved by at least 20 mm. The efficacy
of NSAIDs was assessed 2 weeks after using them.
The efficacy of SSZ and Enbrel were assessed 12
weeks after using them.

Statistical analysis

All statistical analyses in this study were
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performed using SPSS software (version 18.0).
Continuous variables were presented as means
with standard errors; categorical variables were
presented as percent. Tests of significance were
performed using t-test for continuous variables
and chi-squared tests for categorical variables. In
addition, linear regression models were performed
to evaluate the association between anxiety
or depression and the efficacy of therapy after
adjusting for sex, age, age of onset and different
drugs. A two-sided p-value less than 0.05 were
considered to be statistically significant. Pearson
correlation analysis was performed to evaluate
the association between anxiety and regression.

Results

Demographic characteristics and drug therapy
status between drug efficacy group and drug
ineflicacy group among patients with AS

A total of 3,147 patients with AS were included
in the study. Of the 3,147 patients, 1,441
(45.8%) patients were reported to be efficacy
and 1,706 (54.2%) participants reported to be
ineflicacy. Demographic characteristics and drug
therapy status were listed in Table 1. There were
no significant differences in gender, age group
and age of onset between these two groups.
There was a significant difference in drug therapy
status between these two groups. For example,
the efficacy group had higher proportions of
drug therapy status than the inefficacy group
for NSAIDs on demand (32.8% wvs 22.2%),
NSAIDs continued (49.8% w»s 33.2%), SSZ
(54.9% vs 27.6%) and biologic agents (12.8%
vs 8.6%).

Anxiety and depression index between drug
efficacy group and drug ineflicacy group among
patients with AS

The mean anxiety index was significantly
(p<0.001) lower in AS patients in efficacy group
(mean # standard error: 0.474 + 0.004) than AS
patients in inefficacy group (mean + standard
error: 0.512 + 0.005). The difference was
significant for NSAIDs on demand, NSAIDs
continued and SSZ between these two groups
(Table 2).

The mean depression index was significantly
(p<0.001) lower in AS patients in efficacy group
(mean # standard error: 0.532 + 0.003) than AS
patients in inefficacy group (mean + standard
error: 0.566 + 0.004). The difference was
significant for NSAIDs on demand, NSAIDs
continued and SSZ between these two groups

(Table 2).
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Table 1. Demographic characteristics and drug therapy status between efficacy group and inefficacy group

among patients with ankylosing spondylitis.

Efficacy group (N=1441) Inefficacy group (N=1706)
N Percent or mean (+ SE) N Percent or mean (+ SE) p value
Gender
Male 1149 79.7% 1366 80.0%
0.8157
Female 292 20.3% 340 20.0%
Age group (years)
0-19 311 21.6% 324 19.0%
20-39 988 68.6% 1174 68.8%
0.0910
40-59 135 9.3% 197 11.6%
=60 7 0.5% 1 0.6%
Therapy
NSAIDs on demand 473 32.8% 378 22.2% <0.0001
NSAIDs continued 718 49.8% 567 33.2% <0.0001
SSZ 791 54.9% 471 27.6% <0.0001
Etanercept 185 12.8% 146 8.6% 0.0005
Age of onset 1441 20.9+0.19 1706 21.4+0.18 0.1379
N: number of participant; SE: standard error

Table 2. Anxiety and depression index between efficacy group and inefficacy group among patients with

ankylosing spondyilitis.

Efficacy group (N=1441) Inefficacy group (N=1706 )
N Mean (+ SE) N Mean (+ SE) p value
Anxiety index

Overall 1441 0.474 + 0.004 1706 0.512 +0.005 <0.0001
NSAIDs on demand 473 0.481 +0.008 378 0.520+0.010 <0.0001
NSAIDs continued 718 0.462 £+ 0.005 567 0.495 = 0.008 <0.0001
SSz 791 0.474 £ 0.006 471 0.502 +0.009 <0.0001
Etanercept 185 0.459£0.010 146 0.460 = 0.012 0.8574

Depression index
Overall 1441 0.532 +0.003 1706 0.566 + 0.004 <0.0001
NSAIDs on demand 473 0.533 £0.007 378 0.562 + 0.009 <0.0001
NSAIDs continued 718 0.524 + 0.005 567 0.552 +0.007 0.0026
SSz 791 0.532 £ 0.005 471 0.559 + 0.008 0.0126
Etanercept 185 0.516 £ 0.009 146 0.526 £ 0.011 0.5673

N: number of participant; SE: standard error

Anxiety and depression index were associated
with efficacy of drug therapy among patients
with AS

We employed linear regress models to estimate
the associations between anxiety or depression
and the efficacy of drug therapy adjusting for sex,
age group, age of onset, and drug therapy status
(NSAIDs on demand, NSAIDs continued,
SSZ and biologic agents). Compared with
the inefficacy group, the anxiety index would
decrease 0.0315 (95% CI: 0.0180-0.0450,
p<0.0001) in efficacy group for patients with AS
after adjusting for co-variables. Compared with

the inefficacy group, the depression index would
decrease 0.0269 (95% CI: 0.0148-0.0390,

p<0.0001) in efficacy group for patients with AS
after adjusting for co-variables (Table 3).

Anxiety index was associated with
depression index

Using Pearson correlation analysis, wefound
strong association between anxiety index and
depression index (correlation coeflicient: 0.851,
Figure 1).

Discussion

To our knowledge, this is the first study to
examine the association between psychological
status and drug efficacy in patients with
ankylosing spondylitis. AS patients in drug
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Table 3. Regression coefficients were estimated by linear regression model*.

Parameter Estimate 95% ClI p value
For anxiety
Efficacy -0.0315 -0.045 | -0.018 <0.0001
Inefficacy 0
For depression
Efficacy -0.0269 | -0.039 -0.0148 & <0.0001
Inefficacy 0

Cl: confidence interval. *The data were adjusted for sex, age group, age of onset and drug therapy status (NSAIDs
on demand, NSAIDs continued, SSZ and Etanercept)

anxiety index

depress index

Figure 1. Anxiety index was associated with

depression index.

inefficacy group had a higher anxiety index and
depression index than patients in drug efficacy
group.

Although the mechanisms by which drug efficacy
impact psychological status are not entirely clear,
disease activity may play an important role in the
association between psychological status and drug
efficacy in patients with ankylosing spondylitis
[12]. In this study, AS patients in drug inefficacy
group have higher degree disease activity than
patients in drug efficacy group while disease
activity is suspected to be one of the main risk
factors of psychological disorders in patients with
AS [12]. In addition, drug inefficacy will increase
medical costs for patients with AS, while anxiety
and depression are significantly associated with
increased medical costs [21,22].

Furthermore, we compared anxiety index and
depression index between drug efficacy group
and drug inefficacy group for different drug
therapy status. Anxiety index and depression
index were significantly lower in efficacy
group than inefficacy group for NSAIDs on
demand, NSAIDs continued and SSZ. Very
interestingly, there was no significant difference
between eflicacy group and ineflicacy group for
Etanercept. Consistent with a previous study
[22], biologic agents may have an antidepressant
efficacy besides their anti-inflammatory effect
that is independent of their clinical effect.
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From the above discussion, different drug
therapy status will lead to different results for
patients with AS. Therefore, we want to know
whether the differences of anxiety index and
depression index between drug efficacy group
and drug ineflicacy group contributes to the
differences of drug therapy status. It is displayed
in Table 1 that there is a significant difference in
drug therapy status between these two groups.
Therefore, in addition to adjust for sex, age
and age of onset, we estimated the association
between psychological status and drug efficacy
after adjusting for different drug therapy status
(NSAIDs on demand, NSAIDs continued, SSZ
and Etanercept). Consistent with above results,
the association between psychological status and
drug efficacy was still significant after adjusting
for sex, age, age of onset and different drug
therapy status.

This study has several strengths, especially the use
of large sample size with high representativity.
However, there are several limitations in this
study. This is a cross-sectional observational
study, which cannot build a causal association
between psychological status and drug efficacy.
This is a cross-sectional observational study;
it cannot build a causal association between
psychological status and drug efficacy. Although
drug therapy inefficacy can lead to anxiety and
depression, anxiety and depression may lead
to drug therapy ineflicacy. In addition, many
risk factors, such as disease activity, functional
disability, socioeconomic status and lack of
health insurance are not taken into account in
this study.

Conclusions

In summary, these findings from the study
indicate that there is a significant association
between psychological status and drug efficacy in
patients with ankylosing spondylitis. Our results
have potential implications on clinical assessment
and management of ankylosing spondylitis.
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