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Introduction 

Ankylosing spondylitis (AS) is a common chronic 
inflammatory rheumatic disease, mainly involved with 
the axial skeleton and adjacent soft tissues. It can cause 
characteristic inflammatory back pain, peripheral arthritis, 

enthesis, etc., and lead to structural and functional 
impairments and a decrease in quality of life. New imaging 
techniques and therapies have substantially changed the 
management of this disease in the past decade (1). 

For most traditional treatment is ineffective AS patients, 
tumor necrosis factor α (TNF-α) inhibitors can quickly take 
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control of synovitis, reduce pain and stiffness, even delay 
the destruction of cartilage and bone, improve patients’ 
quality of life and reduce disability rate (2). It is difficult for 
most AS patients to afford long-term treatment costs. China 
has a high incidence of tuberculosis and hepatitis B, TNF-α 
inhibitors, long-term application, tuberculosis, and hepatitis 
B incidence are likely to rise (3-5). Therefore, it is necessary 
to search for drugs to effectively improve AS patient’s 
condition and suitable for china’s basic national conditions. 

Moreover, since AS is often delayed healing or recurrent, 
patients often accompanied by anxiety, depression and 
sleep disorders, making AS more complicated and difficult 
to treat (6-8). Anxiety, depression and sleep disorders not 
only reduce the pain threshold, but they can also increase 
the severity of pain, enlarge body perceived function 
(including pain), impair patients’ adaptation to pain for 
the tolerance (9-11). The reduction to cope with somatic 
disease capacity also has a negative impact on the treatment 
and rehabilitation programs of patient’s desirability (12). 
Therefore, AS should take rational and effective integrated 
interventions to get the best efficacy. 

Thal idomide is  a  relat ively broad spectrum of 
immunosuppressants that can inhibit the inflammatory 
processes the interleukin (IL)-1, IL-6 and TNF-α produced 
(13,14). Our previous studies have reported that thalidomide 
is safe and effective for refractory AS. Besides, there is no 
evidence to suggest that thalidomide will increase the chance 
of developing tuberculosis or hepatitis B at present (15,16). 
People with anxiety, depression and sleep disturbances are 
associated with serum in the elevated of IL-1, IL-6 and the 
TNF-α (17-19). After injection with IL-1 or TNF-α, it can 
induce sleep deprivation or depression-like symptoms (20).  
Thalidomide may be treated AS the same time, but also 
have a positive effect on psychological symptoms and sleep 
disturbances. The study enrolled a larger sample size of 
refractory AS patients. Thalidomide was treated somatic 
symptoms of AS patient’s efficacy and safety to determine 
whether it had a positive impact on refractory AS patients 
with psychological symptoms and sleep disorders.

We present the following article in accordance with the 
TREND reporting checklist (available at http://dx.doi.
org/10.21037/apm-19-409).

Methods 

Subjects 

Long-term follow-up of AS patients was recruited from two 

rheumatology clinics and departments in Fujian Provincial 
Hospital. Inclusion criteria: (I) comply with the 1984 
revision of New York AS classification criteria; (II) comply 
with disease activity standard: the scores of BASDAI ≥4; 
(III) refractory AS standards: traditional therapies are not 
valid (including non-steroidal anti-inflammatory drugs, 
sulfasalazine, methotrexate, and corticosteroids, etc.), or 
adverse reactions could not be tolerated; (IV) the scores 
of nocturnal pain and total back pain ≥4; (V) married with 
children or almost 2 years with no fertility requirements; 
(VI) normal liver and kidney function; (VII) ability to 
read and understand the contents of the questionnaires. 
Exclusion criteria: (I) combined with malignant tumors, 
Fibromyalgia syndrome, and other chronic somatic diseases; 
(II) associated with other mental illnesses. Before starting 
the medication, patients were informed that they must 
take effective contraceptive measures during the use of 
thalidomide. The study was conducted safety and security 
in accordance with the United States Celgene Corporation 
formulated of thalidomide education and Prescription safety 
system (STEPS) standard. This study was approved by the 
ethics committee of Fujian Provincial Hospital (approval 
ID: K-2018-10-014) and conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). All the subjects 
included in this study have been informed in detail and 
signed the informed consent.

Clinical evaluations 

All enrolled patient’s age, gender, duration, and other 
information, and physical status, psychological and sleep were 
recorded and assessed at baseline, 3 months and 6 months. 
Blood samples were taken to measure ESR, CRP level. 
The pain included nocturnal pain; last week/spine/at night 
due to AS, total back pain; last week/spine/due to AS). The 
pain score was determined from a visual analog scale (VAS), 
recording from 0 cm (none) to 10 cm (very severe). The 
revised SAS was used to evaluate the level of anxiety-related 
symptoms during the last week before the survey. This self-
administered test has 20 questions, with 15 items worded 
toward increasing anxiety levels and five questions worded 
toward decreasing anxiety levels. Each question was scored 
on a scale of 1–4 (rarely, sometimes, frequently, and always).

The scores ranged between 20 and 80. A score of 50–69 
shows the existence of anxiety, and a score of 70 or above 
means extreme anxiety was used to assess anxiety Symptoms, 
SAS standard score >50 who had symptoms of anxiety (21); 
The depression levels of the patients were evaluated using 
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SDS. This scale consists of 20 questions that examine the 
somatic, affective, and psychological symptoms associated 
with depression. Each question is scored between 1 and 4 
(rarely, sometimes, frequently, and always). The total score 
varies between 20 and 80. Higher scores reflected more 
severe depression. A score of 50–69 shows the existence 
of depression, and a score of 70 or above means extreme 
depression (22).

Sleep during the month preceding the evaluation was 
examined using the Pittsburgh Sleep Quality Index (PSQI), 
which includes 19 questions completed by the subject. 
These 19 items were broken down into the following seven 
components: subjective sleep quality, sleep latency, sleep 
duration, habitual sleep efficiency, sleep disorders, use of 
hypnotics, and daytime dysfunction. Sleep latency is assessed 
by two questions rated according to time to fall asleep. Sleep 
duration by one question rated by a four Likert scale from 
>7 to <5 h, and sleep efficiency by hours asleep divided by 
a total of hours in bed. Use of hypnotics and poor daytime 
functioning are rated by a four Likert scale (not during the 
past month, less than once a week, once or twice a week, 
three or more times a week). Sleep disorders are assessed by 9 
questions focused on: waking up in the middle of the night or 
early in the morning, getting up to go to the toilet, difficulty 
breathing properly, coughing or snoring loudly, being too 
cold, being too hot, having nightmares, experiencing pain, 
other reason disturbing sleep. Each question is rated by a four 
Likert scale (not during the past month, less than once a week, 
once or twice a week, three or more times a week). Subjective 
sleep is evaluated by one question rated by a four Likert scale 
from very good to very bad. The seven components were 
each scored from 0 (no difficulty) to 3 (severe difficulty), and 
summed, to give an overall score ranging from 0 to 21. PSQI 
score >7 who had sleep disorder (23).

Drug intervention

Thalidomide (Changzhou pharmaceutical factory,  
50 mg/tablet) was used 50 mg/d as an initial dose before 
sleep. Every 7 d increased by 50 mg/d until it reached  
150 mg/d. Before starting treatment with thalidomide, 
patients were taking all Disease-Modifying Antirheumatic 
Drugs (DMARDs) should be discontinued. Non-steroidal 
anti-inflammatory drugs could be maintained, but dose 
could not be increased. Symptoms Controlled can be 
discretionary reductions, with a minimum effective dose 
to maintain. If the patient appeared suspicious neuritis 
symptoms such as numbness, tingling, and others, 

thalidomide would be stopped treatment.

Statistical analysis

The data were analyzed using the Statistical Package for 
the Social Sciences (SPSS) version 17.0, disease-related 
parameters using descriptive statistics. The data of baseline, 
3 months and 6 months were used with analysis of variance, 
rate of comparison was tested with chi-square test, the 
statistical significance level was considered at P<0.05.

Results

Patient characteristics

Forty-one patients were recruited in the study, 35 patients 
(31 men, 4 women) with AS completed the clinical trials, 
their age was 21–46 years (mean age was 32.23±5.74 years), 
and their disease duration was 1–19 years (mean disease 
duration was 7.00±4.26 years).

Effectiveness and adverse reactions of thalidomide

Thirty-five consecutive patients with AS completed the 
study, there were 10 patients in which had no adverse 
reactions. There may be relevant with adverse reactions 
of thalidomide during follow-up (arranged by frequency 
of occurrence from most to least), including: drowsiness 
(10/35), dry mouth (8/35), constipation (8/35), dandruff 
(7/35), dizziness (4/35), skin rash (4/35), abdominal pain 
(3/35). The remaining rare side effects: decreased libido 
(1/35), hand tremors (1/35), memory decline (1/35), blurred 
vision (1/35), unresponsive (1/35), nausea and bloating 
(1/35). Six patients withdrew from the study because of 
adverse events, there were the main adverse reactions 
(arranged by frequency of occurrence from most to least), 
including: numbness (3/6), numbness around the lips (2/6), 
skin rash (2/6), drowsiness (2/6), dizziness (1/6), tingling 
fingertips (1/6).

Thalidomide was used to treat at baselines, the end of 3rd 
month and the end of the 6th month within each detection 
index comparisons between groups Variance analysis 
showed. The levels of ESR, CRP, nocturnal pain, total body 
pain, BASDAI, BASFI, BASMI, fingertip-to-floor distance, 
SAS, SDS, PSQI in AS patients were statistical significance 
among comparisons between groups (Table 1). Each 
detection index of AS patients was a pairwise comparison at 
baselines, the end of 3rd month and the end of 6th month.
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Table 1 AS patients at baselines, the end of 3rd month and the end of 6th month within each detection index comparisons between groups

Variables ESR* CRP*
Nocturnal 

pain*
Total body 

pain*
BASDAI* BASFI BASMI*

Fingertip-to-
floor distance

SAS SDS PSQI*

Baselines 23.4±24.7 2.7±2.2 7.7±1.7 6.6±2.1 5.6±1.3 4.0±2.6 2.1±2.0 19.5±9.5 51.7±9.3 55.1±9.5 7.2±3.6

End of 3rd month 9.5±9.7 1.3±1.3 4.5±3.1 4.6±2.6 4.1±2.2 2.2±2.5 1.6±1.7 11.9±7.9 45.8±9.0 48.1±9.3 4.3±1.8

End of 6th month 7.1±4.8 0.8±0.8 3.0±1.6 2.8±1.0 2.9±1.1 1.8±1.8 0.9±1.4 5.9±7.2 43.3±7.9 43.0±6.5 4.5±1.9

F value 11.2 7.9 38.4 31.2 26.5 9.1 4.4 23.5 8.6 17.9 13.7

P value <0.001 0.001 <0.001 <0.001 <0.001 0.001 0.015 <0.001 <0.001 <0.001 <0.001

Values are shown as mean ± standard deviation. *, heterogeneity of variance. ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; 
BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing 
Spondylitis Metrology Index; SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; PSQI, Pittsburgh Sleep Quality Index.

The end of 3rd month compared with baseline values

Thalidomide was used to treat AS patients. All clinical 
parameters, including ESR, CRP, nocturnal pain, total body 
pain, BASDAI, BASFI, fingertip-to-floor distance, SDS, 
SAS and PSQI, had significantly lower levels at month 
3 when compared to initial levels. The difference was 
statistically significant (P<0.05). But there was no statistical 
difference in BASMI consistently (P>0.05).

The end of 6th month compared with baseline values

Thalidomide was used to treat AS patients, all of the 
Clinical parameters, included ESR, CRP, nocturnal pain, 
total body pain, BASDAI, BASFI, BASMI, fingertip-to-
floor distance, SAS, SDS and PSQI, significantly lower 
levels of month 6 were found when compared to initial 
levels, the difference was statistically significant (P<0.05).

The end of 6th month compared with the end of 3rd month

The levels of ESR, CRP, BASMI, BASFI, SAS and PSQI 
were no significant change at the end of 6th month (P>0.05). 
But the levels of nocturnal pain, total body pain, BASDAI, 
fingertip-to-floor distance, and SDS, at 3rd month, 
decreased significantly when compared with those of the 
6th month (P<0.05) (Table 2).

The numbers of AS patients accompanied by depression, 
anxiety, and sleep disorders were paired wise comparison at 
baselines, the end of 3rd month and the end of 6th month

There were 18 patients (51%) suffering from anxiety 
symptoms, 23 patients (66%) suffering from depressive 

symptoms, and 15 patients (43%) suffering from sleep 
disorders, at baselines. At the end of 3rd month, there were 
12 patients (35%) suffering from anxiety symptoms, fourteen 
patients (40%) suffering from depressive symptoms, and 
2 patients (6%) suffering from sleep disorders. At the 
end of 6th month, there were 6 patients (17%) suffering 
from anxiety symptoms, 5 patients (14%) suffering from 
depressive symptoms, and 4 patients (11%) suffering from 
sleep disorders. The number of AS patients accompanied 
by anxiety, depression, and sleep disorders, at 3rd month 
reduced significantly when compared with those of baselines 
(P<0.05). The number of AS patients accompanied by 
anxiety, depression and sleep disorders, at 6th month reduced 
significantly when compared with those of baselines (P<0.05). 
Patients with depression, at 3rd month improved further 
when compared with this of the 6th month (P<0.05), But not 
anxiety and sleep disorders (P>0.05) (Table 3).

Discussion

There are few research reports on thalidomide for treating 
AS. This study is had further observation on efficacy and 
safety of thalidomide in patients with refractory AS physical, 
psychological symptoms and sleep disturbances (15).  
Studies have shown that thalidomide in the body by 
inhibiting the expression of TNF-mediated NF-κB and the 
expression of other genes regulated by NF-κB reduce the 
production of TNF-α, and TNF-α is an important cytokine 
involved in the inflammatory activity of AS (24). Small-scale 
clinical studies have shown that thalidomide is effective for 
a variety of rheumatic diseases, such as Systemic Juvenile 
Idiopathic Arthritis, skin manifestations of Systemic 
Lupus Erythematosus, Behcet’s Disease, Crohn’s disease, 
etc. Efficacy of thalidomide is poor in the treatment of 
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Table 2 Each detection index of AS patients was a pairwise comparison at baselines, the end of 3rd month and the end of 6th month

Variables
Baselines vs. end of  

3rd month (P)
Baselines vs. end of  

6th month (P)
End of 3rd month vs. end of  

6th month (P)

ESR* 0.01 0.001 0.475

CRP* 0.071 0.002 0.272

Nocturnal pain* <0.001 <0.001 0.029

Total body pain* 0.003 <0.001 0.001

BASDAI* 0.002 <0.001 0.015

BASFI 0.001 <0.001 0.539

BASMI* 0.475 0.014 0.253

Fingertip-to-floor distance <0.001 <0.001 0.003

SDS 0.001 <0.001 0.013

SAS 0.005 <0.001 0.238

PSQI* <0.001 0.001 0.985

*, using Dunnett T3 test. ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; BASDAI, Bath Ankylosing Spondylitis Disease 
Activity Index; BASFI, Bath Ankylosing Spondylitis Functional Index; BASMI, Bath Ankylosing Spondylitis Metrology Index; SAS, Self-
rating Anxiety Scale; SDS, Self-rating Depression Scale; PSQI, Pittsburgh Sleep Quality Index.

Table 3 The number of AS patients accompanied by depression, anxiety, and sleep disorders were paired wise comparison at baselines, the end of 
3rd month and the end of 6th month

Variables SAS >50 (case) χ2 P SDS >50 (case) χ2 P PSQI >7 (case) χ2 P

Baselines vs. end of 3rd month 18 vs. 12 2.1 0.147 23 vs. 14 4.6 0.031 15 vs. 2 13.1 <0.001

Baselines vs. end of 6th month 18 vs. 6 9.1 0.003 23 vs. 5 19.3 <0.001 15 vs. 4 8.7 0.003

End of 3rd month vs. end of 6th month 12 vs. 6 2.7 0.101 14 vs. 5 5.9 0.016 2 vs. 4 0.18 0.669

SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; PSQI, Pittsburgh Sleep Quality Index.

rheumatoid arthritis (25-27).
The study has shown that patients with laboratory 

parameters ESR, CRP. somatic symptoms such as nocturnal 
pain, total back pain. BASDI, BASFI, BASMI, fingertip-to-
floor distance were significantly improved compared with 
baseline. This is similar to our previous research results (15). 

Thalidomide is originally used as one of non-barbiturate 
hypnotics and has a good improvement nighttime sleep 
function, to improve the role of anxiety and depression is 
partly attributed to the improvement of sleep disorders. 
Sleep problems are usually depression and anxiety of the 
main complaint. Early awakening is the core symptom of 
depression, and difficulty falling asleep is the main symptom 
of anxiety disorders (28-30).

Our previous studies found that AS patients with 
sleep disorders than those without sleep disorders had 
significantly higher anxiety and depression scores (7). 

Sleep disorders, anxiety, and depression symptoms are 
significantly improved to a great extent also benefit from 
therapeutic role of thalidomide on AS. Thalidomide has 
significant improvement effect on active refractory AS pain, 
physical function, disease activity index and inflammatory 
markers, therefore, it is not difficult to understand that 
thalidomide can improve on AS accompanied with sleep 
disorders, anxiety, and depression. Anxiety, depression and 
sleep disorders of pathophysiologic mechanisms with some 
of the elevated proinflammatory cytokines are inseparable. 

Abedelmalek et al. (31) reported that their plasma of 
proinflammatory cytokines TNF-α and IL-1 would increase 
secretion after 30 healthy football players were partial 
sleep deprivation. On the contrary, by injecting exogenous 
TNF-α, IL-1, and IL-6, the subject appeared insomnia, 
drowsiness, fatigue, cognitive decline and other symptoms 
(20,32). In clinical practice, etanercept, infliximab, 
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and adalimumab are used to treat patients with active 
inflammation and can improve resistance activity AS patients 
with anxiety, depression and sleep disorders (33-35). Kaster 
et al. (36) reported that TNF-α in mice induced depression-
like symptoms, which could be completely blocked by 
thalidomide. In addition to TNF-α, IL-1 and IL-6 are 
also involved in the occurrence of sleep disorders, anxiety 
and depression (37), and thalidomide also can inhibit these 
pro-inflammatory cytokines (38). May be due to the above 
mechanism, after the application of thalidomide, active 
refractory AS accompanied by anxiety, depression and sleep 
disorders have been significantly improved. About security 
aspects of thalidomide, six patients withdrew from the study 
because of adverse events, the three patients had neuritis 
performance, such as extremity, lips numb or tingling 
fingertips and so on, and the remaining three cases appeared 
to be difficult to tolerating skin rash, drowsiness or dizziness.

Thirty-five consecutive patients with AS completed the 
study, 10 patients had no adverse reactions. In the study, 
we observed that the most tolerable common adverse 
reactions were drowsiness (10/35), dry mouth (8/35), 
constipation (8/35), dandruff (7/35), dizziness (4/35), skin 
rash (4/35), abdominal pain (3/35), decreased libido (1/35), 
hand tremors (1/35), memory decline (1/35), blurred vision 
(1/35), unresponsive (1/35), nausea and bloating (1/35) For 
solving the problem of drowsiness, we inform patients early 
to bed and early to rise, to drink a cup of coffee or tea after 
shower in order to improve daytime drowsiness. For solving 
the problem of constipation, in addition to told to eat food 
containing dietary fiber, to treat AS at the same time can be 
combined with total glucosides of Paeony which diarrhea 
is a common adverse reaction to improve constipation (39).  
One case of hand tremor in patients because of mild 
symptoms, the patient continued to use the Medication and 
hand tremor disappeared after a month. 

Conclusions

In summary, refractory AS patients not only have 
somatic symptoms but are also accompanied by anxiety, 
depression, and sleep disorders. Thalidomide can 
improve effectiveness and safety in the treatment of 
physical, psychological symptoms and sleep disturbances 
accompanying refractory AS.
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