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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory 
disease characterized by back pain and progressive spinal 
stiffness. The patient may have multiple joint involvement, 
followed by spinal, sacroiliac joint and hip pain and joint 
deformity. As a result, the patient’s quality of life will be 
seriously affected (1,2). What is more, AS is a common 
disease in young adults, with a peak age of onset in their 20s 
to 30s. A recent survey found that the prevalence of AS is 30 
per 10,000 people. With the change of living environment 
and life-style, there is an increase of incidence of AS (3). 
However, the pathogenesis of AS is still controversial. 

Genetic factors may be involved in the pathogenesis of the 
disease. A survey found that the prevalence rate of AS in 
HLA-B27 positive people is about 5–6% (4). In fact, human 
leukocyte antigen-B27 (HLA-B27), gut microbiome, innate-
like lymphoid cells and mechanical stress are important 
contributors. Tumor necrosis factor-alpha (TNF-α) and 
interleukin-17A (IL-17A) are major mediators involved in 
pathology (2,6). In addition, inflammation and autoimmune 
associated inflammation may lead to the occurrence and 
development of AS (5,6). Therefore, biological agents 
for inflammatory factors is not only the frontier of AS 
therapy, but also the direction of new drug research and 
development (7).
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At present, the first line choice for pain relieve is 
nonsteroidal anti-inflammatory drugs (NSAIDs). Patients 
with milder symptoms can choose disease-modifying 
antirheumatic drugs (DMARDs) or biological agents. 
However, the efficacy of these drugs in relieving AS 
is limited. In addition, there is heterogeneity in drug 
responses in different patients. Furthermore, AS patients 
often have complications or co-existing diseases, which 
may affect the choice of drugs and the treatment effect 
(8,9). Firstly, patients with AS may be complicated with 
uveitis, inflammatory bowel disease (IBD), or psoriasis, 
which usually have typical symptoms (10). What is more, 
AS patients are prone to cardiovascular diseases, which 
are promoted by the occurrence and development of 
atherosclerosis, a disease would also increase the risk of 
stroke (11,12). A latest multivariate analysis of patients with 
AS found that these people had a higher risk of developing 
pulmonary embolism (PE) and deep venous thrombosis 
(DVT). In addition, the hazard ratio (HR) in the first year 
was 2.8 and 2.2 respectively. Therefore, early diagnosis of 
AS and early intervention may reduce the risk of venous 
thromboembolism (VTE) in patients with AS (13). At the 
same time, there is evidence that AS patients are prone to 
diabetes mellitus (DM) and promote the occurrence and 
development of osteoporosis (14,15). Furthermore, AS 
patients may have intestinal flora abnormality, resulting 
in abnormal physiological state of the body and a variety 
of diseases (16). In fact, these complications and co-
existing diseases are likely to be related to a poor prognosis 
of AS patients and even promote AS (15). Therefore, 
the reasonable selection of drugs and multidisciplinary 
diagnosis and treatment of co-existing diseases are of great 
significance, which may improve the therapeutic effect and 
long-term prognosis of AS (17,18).

An increasing attention has been paid to the complications 
and the co-exist chronic diseases of AS. However, besides 
patient’s condition and physician experience, the cost, 
benefits and potential side effects of the drugs need to be 
taken into account during the selection of drug therapies. 
Therefore, the reasonable choice of drugs is still worth 
exploring. Through retrospective investigation and 
analysis, Li et al. found that multidisciplinary diagnosis 
and treatment of AS can reduce the delay in the diagnosis 
of AS and improve the prognosis (18). This paper briefly 
summarizes the recent clinical drug treatment, the 
possible complications of AS, as well as the selection of 

multidisciplinary drug therapy and other matters needing 
attention. We hope to provide ideas and clues for the 
rational use of drugs and synergistic treatment of AS in 
order to improve the clinical therapeutic effect.

Drugs commonly used in the treatment of AS

The goal of AS treatment is to improve the effect of 
treatment, and improve the quality of life of patients. 
Therefore, it is necessary to alleviate the symptoms such as 
pain and limitation of activity as far as possible, reduce the 
occurrence of extraarticular lesions or coexisting diseases, 
and maintain the psychosocial function of the patients to the 
maximum extent and delay the progress of the disease (19). 
In fact, drug therapy is still the main means of AS treatment 
and is effective in improving symptoms. At the same time, 
it may accompany with gastrointestinal and cardiovascular 
side effects (2). 

Nonsteroidal anti-inflammatory drugs (NSAIDs)

NSAIDs are still the first choice for AS treatment and 
can effectively relieve pain. There is evidence that many 
patients only need NSAIDs to achieve the treatment goal. 
It is estimated that 70–80% of AS patients have significant 
relief of back pain and stiffness after NSAIDs treatment 
(20,21). Commonly used drugs include ibuprofen, celecoxib 
and naproxen. However, the gastrointestinal, cardiovascular 
and other side effects caused by the use of these drugs need 
to be considered (22). In addition, attention should be paid 
to the regular use of these drugs. Furthermore, whether the 
use of NSAID in asymptomatic AS patients is effective in 
improving the condition remains to be proved by further 
clinical trials (23,24).

Disease-modifying antirheumatic drugs (DMARDs)

Conventional synthetic DMARDs can alleviate and 
improve the symptoms to some extent, however, it usually 
takes months. Commonly used drugs include sulfasalazine 
(SSZ), methotrexate (MTX) and thalidomide (25,26). 
SSZ can inhibit leukocyte migration, reduce proteolytic 
enzyme activity, and inhibit the effect of a variety of 
cytokines, which is effective in early diagnosed of young 
patients (27). However, a new guideline suggests that 
SSZ is recommended only for patients with persistent 
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peripheral arthritis prohibited by TNF inhibitors (2). MTX 
is a folic acid antagonist, which inhibits the expression of 
various cytokines by blocking the synthesis of DNA (28). 
Thalidomide improves clinical symptoms by regulating 
immunity and inhibiting TNF- α  gene expression. 
However, there is evidence that it may cause peripheral 
neuropathy (29). Despite the limited therapeutic effect and 
side effects of DMARDs, the low cost and the ability to 
improve certain symptoms are its advantages. In addition, 
biological DMARDs are highly effective drugs in achieving 
remission (30). The benefits of the combined use of these 
drugs need to be further clarified (2). 

Targeted biological agents

This kind of drugs usually take effect quickly and have 
good effects. At present, it is widely used in practice, 
and also a promised direction of new drug research and  
development (2). The most commonly used drugs are 
TNF-α inhibitors, including infliximab and cetuzumab. 
In fact, the use of TNF-α inhibitors can often improve 
the symptoms when the effect of NSAIDs are far from 
satisfactory. What is more, TNF inhibitors are also effective 
in patients with advanced AS (31). Another commonly 
used biological agent category is the IL-17 monoclonal 
antibody drugs. For example, secukinumab is an anti-
IL-17 monoclonal antibody, which has the similar curative 
effect with TNF inhibitors. However, secukinumab is 
the preferred biological agent for high risk patients with 
tuberculosis (TB) since TNF inhibitors may reactivate 
latent TB (32). In addition, secukinumab and other anti-
IL-17 biological agents may induce or aggravate IBD (33).  
These are the problems that should be paid more attention 
to in clinical drug selection. Ixekizumab is another 
monoclonal antibody against IL-17. It is commonly used 
in the treatment of psoriasis and psoriatic arthritis, and its 
clinical evidence for the improvement of AS remains to be 
clarified (34). Furthermore, the efficacy and safety of Janus 
kinase (JAK) 1 inhibitor and other biological agents need to 
be observed in further clinical trials (35). 

Common complications or coexisting diseases

Cardiovascular diseases

There is evidence that patients with AS are more likely to 
have cardiovascular diseases. AS may lead to the occurrence 

and development of cardiovascular diseases and increase the 
risk of stroke. At the same time, it is also associated with 
aortic valve insufficiency and acute coronary syndrome (12).  
A cohort study found that patients with AS are more likely 
to develop venous thrombosis, with a HR of 1.53 (13).  
A meta-analysis of AS and subclinical atherosclerosis 
suggested that AS may promote the occurrence and 
development of atherosclerosis (11). In addition, a group 
survey found that there was a correlation between AS and 
atrial fibrillation. AS was an independent risk factor for atrial 
fibrillation, suggesting that patients with AS need to prevent 
complications such as thrombosis at an early stage (36).  
Furthermore, the use of AS drugs such as NSAIDs is also 
a cause of cardiovascular disease (12). Therefore, early 
cardiovascular disease-related monitoring and prevention in 
patients with AS can minimize complications.

Arthritis, osteoporosis and fracture

AS patients are prone to arthritis, which may involve 
several joints, as a result, seriously reducing the quality of 
life. NSAIDs may relieve pain, but it has limited effect on 
arthritis. On the contrary, DMARDs such as SSZ have good 
effects on the improvement of peripheral joint disease (2). 
AS patients are also prone to osteoporosis, which can easily 
lead to bone fracture. What is more, this situation is obvious 
in the first 10 years of the course of the disease (15,37). 
Furthermore, AS patients are prone to fracture, resulting 
nerve injury, pneumonia, thrombus and other fracture-
related complications (38). A survey found that patients with 
AS are much more likely to develop spinal cord injury than 
the general population, and that the cervical spine is the 
most frequently affected (39). Since 65% of spinal fractures 
are associated with neurological complications, the patient’s 
initial complaint is usually mild and may be ignored. It is 
worth noting that even minor injuries can lead to vertebral 
fracture and spinal cord injury in patients with AS (40). 
Therefore, patients with AS should pay more attention to 
the early treatment of arthritis and osteoporosis.

Staphylococcal inflammation, IBD and psoriasis

Due to the obvious symptoms of some patients, there are 
many related reports. The prevalence of staphylococcitis 
in patients with AS was higher than that in the general 
population. A meta-analysis suggested that unilateral 
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anterior uveitis was the most common extraarticular 
complication of axial spondyloarthritis, with an incidence 
of 25–40% (41). A study found that TNF inhibitor therapy 
may effectively reduce the frequency and recurrence rate of 
uveitis in patients with AS (42). In addition, AS patients are 
prone to have an increased incidence of IBD. It is estimated 
that about 5–10% of AS patients have dominant IBD, and 
the presence of IBD may affect the choice of therapeutic 
drugs (41,43). Furthermore, according to the investigation, 
about 10% AS patients complicated with psoriasis (41). 
In fact, AS patients with psoriasis are more likely to have 
peripheral joint involvement than those without psoriasis. 
In addition, AS patients with psoriasis tend to have more 
severe symptoms (44). Therefore, the reasonable selection 
and use of drugs may affect the prognosis of patients.

Others

AS may cause pain, fatigue, decreased sleep quality, which 
affecting mental health, inducing depression, and reducing 
quality of life. A survey of 314 patients with AS found that 
184 (58.6%) had a high incidence of sleep disorders (45,46). 
In fact, psychosomatic factors may affect the overall quality 
and long-term prognosis of AS. Therefore, in addition to 
controlling disease activity, attention should also be paid to 
anxiety, depression, sleep disorders and sense of helplessness 
in patients with AS (47). Furthermore, there is a correlation 
and interrelationship between AS and intestinal flora 
abnormality (16). More and more attention has been paid 
to the importance of intestinal flora in maintaining body 
health. Intestinal flora may be involved in the occurrence 
and development of depression, IBD, osteoporosis and 
other diseases (48,49). Therefore, the relationship between 
AS and intestinal flora is worthy of further discussion.

Multidisciplinary combined therapy

Advantages

Heterogeneity exists in patients with AS. In fact, different 
patients have various conditions, reactivity to drugs, 
complications or coexisting diseases. Multidisciplinary 
therapy (MDT) is of great value in drug selection, 
reasonable combination, and the greatest benefit in 
improving the prognosis of AS. TNF inhibitors are 
currently the most effective treatment for AS, but may be 

resistant or ineffective to some of the patients. A number of 
patients who were treated with TNF inhibitors for weeks 
to months has no improvement of the symptoms. Some 
patients experienced an initial remission, however worsened 
later (19,50). Besides further search for specific therapeutic 
targets for AS (51), multidisciplinary diagnosis and 
treatment may be most beneficial to a better management. 
Most treatments with different clinical manifestations 
overlap, while some therapeutic drugs are more effective for 
certain characteristics. Furthermore, health care providers 
in different disciplines have their own best judgment and 
drug treatment experience. Therefore, multidisciplinary 
consultation and cooperation can help to choose the most 
appropriate strategy (52) (Figure 1).

Attentions

Patients with AS need an appropriate time point for the 
initiation of combined medication. For patients with mild 
early symptoms, the use of NSAIDs is effective. At the same 
time, the sequence of medication is also important. Patients 
with peripheral arthritis are usually treated with SSZ or 
methotrexate. The early use of biological agents needs to 
consider the performance-to-price ratio. Furthermore, 
the development of AS is a dynamic process, we need to 
monitor the progress of the disease and choose the most 
appropriate drugs for complications (19). 

Summary and prospect

The treatment of AS and its related complications is 
still a filed worth exploring. In fact, the heterogeneity of 
AS is significant for the selection of therapeutic drugs. 
Heterogeneity is mainly due to differences in pathology and 
etiology. MDT for AS has important value and development 
prospect. The choice of specific drug combinations requires 
further clinical evidence. Targeted drugs for inflammatory 
factors are the frontier of treatment, but the cost and safety 
of treatment still need to be considered. Furthermore, 
the research and development of multi-target therapeutic 
drugs has a broad prospect as a variety of mechanisms may 
be involved in AS and its co-existing diseases. In general, 
the poor prognosis and complications of patients are often 
related to the duration of the disease. Therefore, it is 
necessary to further study the molecular targets for early 
diagnosis of AS.
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