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Gut microbiota in axial spondyloarthritis:  
genetics, medications and future treatments
Yemula N1*      , Sheikh R2**

ABSTRACT

Axial spondyloarthritis, also referred to as ankylosing spondylitis, is a chronic inflammatory condition that 

predominantly affects the axial spine but may also present with peripheral arthritis. It falls within the umbrella of 

disorders known as spondyloarthropathies. In addition to axial spondyloarthritis, this group includes psoriatic arthritis, 

enteropathic arthritis, reactive arthritis, and undifferentiated spondyloarthropathy, with axial spondyloarthritis 

being one of the most common. The overall mechanisms underlying the development of axial spondyloarthritis are 

complex and multifactorial. There is a significant and well-recognized association between axial spondyloarthritis 

and the HLA-B27 gene, but there have also been non-HLA genes identified in the disease process, as well as certain 

inflammatory cytokines that play a role in the inflammatory process, such as tumor necrosis factor (TNF). More 

recently, there has been research and new evidence linking changes in the gut microbiota to the disease process of 

axial spondyloarthritis. Research into the role of the gut microbiota and gut dysbiosis is a large, ever-growing field. 

It has been associated with a multitude of conditions, including axial spondyloarthritis. This mini-review highlights 

the symbiotic relationship of the gut microbiota with the pathogenesis, therapeutic agents and future treatments of 

axial spondyloarthritis .
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INTRODUCTION

Axial spondyloarthritis is a chronic inflammatory con-

dition that typically affects the spine. The condition 

typically affects young adults, with a male predomi-

nance roughly three times that of females. The mean ax-

ial spondyloarthritis incidence per 10,000 people was 

23.8 in Europe, 16.7 in Asia, 31.9 in North America and 

7.4 in Africa
1
. Its classification falls under the umbrella 

of spondyloarthropathies, referring to a group of rheu-

matic diseases that are linked by common clinical and 

genetic features. The other related conditions include 

reactive arthritis, psoriatic arthritis and enteropathic 

arthritis. Axial spondyloarthritis may be further classi-

fied depending on joint involvement. The Assessment 

of Spondylarthritis International Society previously re-

structured the classification of spondyloarthropathies, 

and this is now based upon the predominant pattern of 

joint involvement, either axial or peripheral, acknowl-

edging that patients may have features of both
2.

Axial spondyloarthritis presents with back pain 

and morning stiffness in the spine, whereas peripher-

al spondyloarthritis includes symptoms of peripheral 

joint arthritis, enthesitis and dactylitis. There may also 

be extra-articular features such as anterior uveitis. Re-

garding investigation, plain radiography is the first-line 

imaging modality, although further imaging with MRI 

may be needed to detect early and subtle changes. The 

available treatment options depend on the pattern of 

joint involvement. The first-line treatment for axial 

disease are NSAIDs (Non-steroidal anti-inflammatory 

drugs). For peripheral involvement, NSAIDs, gluco-

corticoids, or conventional synthetic disease-modify-

ing anti-rheumatic drugs (csDMARDs) can be used. 

When the response to any of these treatments, in both 

axial and peripheral involvement, is insufficient, these 

drugs can be substituted or combined with biological 

DMARDs (bDMARDs), such as tumor necrosis factor 

inhibitors (TNFis)
3
.

The exact etiology of this condition is not fully under-

stood. However, in recent years, an increasing number 

of studies have highlighted several different factors that 

may be related to disease occurrence. First, the MHC 

class 1 allele human leukocyte antigen (HLA)-B27 plays 

a major genetic role in the pathogenesis of this condi-

tion. Three identified aminopeptidases, ERAP1, ERAP 

2, and NPEPPS, have also been identified as having a 

genetic link to axial spondyloarthritis vulnerability
4
. 
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dylitis”, ‘axial spondyloarthritis’, “gut microbiota” and 

“gut dysbiosis”. Duplicated articles were discarded, 

and a manual search of primary articles was also per-

formed to ensure that no articles were lost. The search 

was limited to 42 full text articles published in English, 

and consisted of case studies, case-control and cohort 

studies, literature reviews, systematic reviews and me-

ta-analyses. 

GENETICS

Studies have attempted to investigate the role of 

HLA-B27 in shaping the microbial population. It is 

possible that HLA-B27 significantly alters the gut mi-

crobiota and therefore may be an underlying mecha-

nism for the development of axial spondyloarthritis. 

Several hypotheses have been postulated, including 

the misfolding of HLA-B27 within the endoplasmic 

reticulum leading to the induction of proinflammato-

ry cytokines and autophagy
11,12

.
  

Molecular mimicry 

between bacterial peptides presented by HLA-B27 and 

cross-reactive peptides may also be possible; the bacte-

rial peptide Klebsiella has been cautiously mentioned 

as a trigger for axial spondyloarthritis
13

. The presence 

of certain bacteria, including Salmonella and Shigella, is 

a well-known trigger for HLA-B27-associated reactive 

arthritis, while cross-reactivity between gram-negative 

bacteria and HLA-B27-associated monoclonal antibod-

ies has also been reported
14

. 

Animal studies have also shown the development 

of arthritis and colitis following the introduction of 

commensal intestinal bacteria to germ-free HLA-B27 

transgenic rats
15

. Therefore, microbial bacteria may be 

needed for the pathogenesis of HLA-B27-associated 

diseases. Lin et al. reported significant differences in the 

cecal microbiota of HLA-B27-transgenic rats compared 

with wild-type controls
16

. In particular, sequencing re-

vealed an increase in Prevotella spp. and a decrease in 

Rikenellaceae. This was the first study that associated 

HLA-B27 with altered cecal microbiota. Though, it re-

mains unclear whether these changes were the cause of 

the disease, a consequence of the condition, or unrelat-

ed to the disease, indicating the need for further inves-

tigation. Moreover, the sequencing techniques applied 

have limitations, and it’s possible that some potentially 

harmful organisms may not have been identified.

A case-control study comparing 28 axial spondyloar-

thritis patients with 32 healthy controls reported de-

creased intestinal bacterial diversity in the axial spon-

dyloarthritis group compared with the control group
17. 

Focusing on anti-inflammatory (Bifidobacterium, Lac-

tobacillus) and proinflammatory (Bacteroides, Esche-

richia coli) species, significant correlations between 

Furthermore, immune reactions involving specific cy-

tokine pathways, such as the interleukin (IL)-23/17 

axis, have been implicated in pathogenesis
5
. 

Mounting evidence indicates a potential interplay 

between the gut microbiota and both the development 

and manifestation of axial spondyloarthritis. The hu-

man microbiome is home to trillions of microorgan-

isms, including bacteria, viruses, fungi, archaea and 

protozoa. Over 2000 different bacterial species have 

been identified, of which the majority belong to four 

main phyla, Actinobacteria, Bacteroidetes, Firmicutes 

and Proteobacteria
6
.

Gut microbial changes start in utero and typical-

ly change between the first and third trimesters. Both 

brain-gut axis regulatory mechanisms and immune ac-

tivation by the intestinal mucosa are affected by pla-

cental hormones, e.g., progesterone and estrogen
7
. By 

three years of age, the gut microbiota typically reaches 

a stable state yet remains susceptible to influences from 

lifestyle and host-related factors.

The vast diversity of organisms is unique to each 

individual and is heavily influenced by both genetic 

and environmental factors. Genetic predisposition is 

thought to explain only approximately 5-10% of bacte-

rial variability. Environmental factors, including mode 

of delivery, diet and antibiotic usage, among others, 

are significant in determining an individual’s microbial 

composition
8
. 

The gut microbiome plays a predominantly symbiot-

ic role in shaping human physiology. These compounds 

contribute significantly to nutrient and drug metabo-

lism, metabolite synthesis, immune system develop-

ment and control, protection against pathogenic colo-

nization, and maintenance of the gut mucosal barrier
9
. 

Alterations in the composition of the gut microbiota, 

known as dysbiosis, have been implicated in a multi-

tude of neurodegenerative and autoimmune condi-

tions, inflammatory bowel disease and type 1 diabetes 

mellitus
10

. 

Here, we review the literature to explain the relation-

ship between gut commensal bacteria and the develop-

ment and treatment options for axial spondyloarthritis.

METHODS

The main aim of this manuscript is to discuss our pres-

ent knowledge of the relationships between gut mi-

crobiota alterations and axial spondyloarthritis and to 

understand whether probiotics have any role in axial 

spondyloarthritis management. Medline and Embase 

(OVID) were used to search for all of the studies pub-

lished from the start of the database until December 

2023, using keywords such as “Ankylosing/Axial Spon-

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC47561/
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quently contributing to auto-immune disease, such as 

axial spondyloarthritis 
25,26,27,28

.

The upregulation of proinflammatory cytokines has 

been associated with gut dysbiosis. ELISA revealed in-

creased concentrations of proinflammatory cytokines, 

including IL-23, IL-17 and IFN-g, in response to mi-

crobial changes
29

. An increased abundance of Actino-

bacteria in axial spondyloarthritis patients has been 

observed
29

, with similar results also replicated
30

. This 

suggests that the unique gut microbiota pattern of axial 

spondyloarthritis patients may activate autoimmunity 

through various mechanisms, such as the upregulation 

of inflammatory cytokines.

The IL-23/IL-17 axis has been shown to be a key 

factor in axial spondyloarthritis pathophysiology
31

. Re-

search has shown that intestinal dysbiosis triggers ho-

meostatic changes in this pathway, leading to both axial 

spondyloarthritis-related intestinal and joint inflamma-

tion
32. 

Colonic tissue from transgenic HLA-B27-positive 

rats showed a positive correlation between intestinal 

inflammation and increased IL-23 and IL-17
33

. Prevotel-

la species have been postulated as key contributors to 

triggering axial spondyloarthritis in susceptible pop-

ulations by altering microbial metabolites and barrier 

function
30

. The subsequent loss of immune tolerance 

and increased cytokine storms of IL-23, IL-6 and IL-8 

can worsen intestinal inflammation and lead to the sys-

temic dissemination of bacterial products
34

.

Alternatively, microbiota-induced activation of mu-

cosa-associated invariant T (MAIT) cells, a type of an-

tibacterial lymphocyte located in the intestinal lamina 

propria, has also been hypothesized to play a role
35

. 

MAIT cells, when activated, induce a proinflamma-

tory cytokine storm, including IL-17 and TNF alpha 

(TNF-a), in response to gut dysbiosis
36

. Serum levels of 

MAIT cells were found to be lower in axial spondyloar-

thritis patients
 
but elevated in synovial fluid

37
. Besides, 

CD69 is a surrogate marker of MAIT cell activation, and 

its expression is increased and further associated with 

disease activity scores in axial spondyloarthritis
38

. 

The intestinal epithelium serves as a critical com-

ponent in maintaining tissue homeostasis, acting as a 

robust physical and biochemical barrier against both 

pathogenic and commensal microorganisms
39

. The gut 

microbiota plays a fundamental role in maintaining 

the intestinal epithelial barrier. There is a connection 

between intestinal inflammation, gut dysbiosis, and 

epithelial integrity
40

. Any compromise in the integrity 

of the barrier leads to the phenomenon termed ‘leaky 

gut’
41

. Multiple studies have investigated the role of in-

creased intestinal permeability in axial spondyloarthri-

tis. Increased intestinal permeability in both axial spon-

dyloarthritis patients and their first-degree relatives 

have been noted
42

 and significant presence of Escherich-

HLA-B27-positive patients and decreased Lactobacillus 

and Escherichia coli were observed. 

Furthermore Stoll et al, observed significant eleva-

tion of Faecalibacterium prausnitzi and Coprococcus, with 

depleted levels of Bacteroides fragilis, Rumniococcus and 

Akkermansia muciniphila in HLA-B27 positive patients 

against HLA-B27 positive healthy controls
18

. After ad-

justing for age, these findings were still maintained, 

except for Coprococcus levels, which lost  statistical sig-

nificance. 

Genetic predisposition and its influence on gut mi-

crobial populations may play a significant role in the 

disease pathogenesis of axial spondyloarthritis. Sig-

nificant differences in microbial composition between 

HLA-B27-positive and HLA-B27-negative siblings were 

seen
19

. Although other HLA-B alleles, including B13, 

B40, B47 and B52, were associated with axial spon-

dyloarthritis, only B27 was significantly associated 

with microbial changes. HLA-B27 subjects were not-

ed to have reduced levels of Bacteroides ovatus, Blau-

tia obeum and Dorea formicigenerans. Conversely, in-

creased carriage of Roseburia species and Neisseriaceae 

was present
20

. These overall findings suggest that HLA 

B27 alleles cause or increase the risk of axial spondy-

loarthritis through interactions with the intestinal mi-

crobiome. Given this, therapies that target and manip-

ulate the gut microbiome to restore balance could be 

a ground-breaking treatment option for patients with 

axial spondyloarthritis.

However, the consensus between HLA-B27 and vari-

ations in the gut microbiota is not entirely uniform, 

with few studies showing conflicting data. For in-

stance, a previous study noted a decreased abundance 

of Faecalibacterium prausnitzi in axial spondyloarthritis 

patients
21

. A decreased abundance of the Bacteroides 

genus was previously reported in adult subjects, de-

spite increased levels in pediatric subjects, with authors 

highlighting that these results could be explained by 

developmental delays in the immune system
22

. Rumi-

nococcus gnavus has been seen in increased abundance 

in patients with spondyloarthropathy with a history of 

inflammatory bowel disease, correlating directly with 

joint disease activity
23

. 

Immune System, Intestinal Permeability 
and Short Chain Fatty Acids
The regulation of the immune system by the gut mi-

crobiota is well founded and is known to play a funda-

mental role in both the innate and adaptive response
24

. 

Numerous immune cells, including macrophages, den-

dritic cells, T cells and B cells, inhabit the intestinal 

mucosa, suppressing inflammation. Dysbiosis triggers 

these cells to increase proinflammatory cytokine levels 

and decrease anti-inflammatory cytokine levels, subse-
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sition of the gut microbiota
52

.

Only one study to date has investigated the correla-

tion between NSAIDS use in axial spondyloarthritis and 

changes in the gut microbiota. The authors noted a sig-

nificant decrease in bacterial diversity of Bifidobacterium 

and Lactobacillus and increased diversity of Bacteroides, 

Clostridium coccoides, Clostridium leptum, Faecalibacteri-

um prausnitzi and Escherichia coli 
17

. Chronic adminis-

tration of NSAIDs can be harmful and can affect not 

only the gut microbiota but also lead to serious gastro-

intestinal and renal complications.

DMARDs
Disease-modifying antirheumatic drugs (DMARDs) are 

a class of drugs immunosuppressant and immunomod-

ulatory drugs used in the treatment of inflammatory 

arthritides and other rheumatic disorders. They are 

classified as either conventional synthetic DMARDs 

(csDMARDs), or biologic DMARDs (bDMARDs).
53

 The 

csDMARDs, such as methotrexate, sulfasalazine, and 

leflunomide, are used for peripheral spondyloarthritis. 

Therefore, there has been very limited research inves-

tigating the effect of csDMARDs on the gut microbial 

composition in patients with axial spondyloarthritis. 

Gastrointestinal side effects are common with metho-

trexate in patients with other rheumatic conditions due 

to damage to the intestinal barrier
54

. Most studies with 

methotrexate have been animal studies and have shown 

significant variances in gut microbial composition, with 

reduced levels of Bacteroides fragilis noted in low-dose 

methotrexate-treated mice
55

. Similarly, following mono-

therapy with methotrexate, there was a lower abun-

dance of Enterobacteriales than in healthy controls
56

. 

Interestingly, the introduction of Bifidobacterium longum 

neutralized methotrexate-induced intestinal damage
57

. 

The gut microbiome can provide a prognostic evalua-

tion of methotrexate efficacy in rheumatoid arthritis
58

.

Sulfasalazine is also be used in the treatment of in-

flammatory bowel disease
59

. Few studies have also 

evaluated the interaction between sulfasalazine and the 

gut microbiota. Sulfasalazine is metabolized by the gut 

microbiota and is broken down into 5-ASA and sulfa-

pyridine
60

. 

The administration of probiotics with sulfasalazine, 

e.g., Lactobacillus acidophilus and Bifidobacterium lactis, 

has been shown to modulate sulfasalazine metabolism 

in the colon
61

; however, this is still controversial
62

. Fol-

lowing the initiation of sulfasalazine, the abundance 

of E. coli and Bacteroides was significantly reduced
63

. A 

study on rats with induced colitis showed that Sulfasal-

azine not only reduced inflammation but restored bal-

ance in the gut microbiome, as evidenced by increasing 

amounts of SCFAs-producing bacteria and decreasing 

amounts of Proteobacteria
64

.

ia coli and Prevotella has been observed in the ileum of 

axial spondyloarthritis  patients compared with healthy 

controls
43

. Intestinal permeability may predispose indi-

viduals to the translocation of the gut microbiota into 

the systemic circulation and subsequent immunologi-

cal cascade. Finally, the levels of lipopolysaccharides, a 

type of bacterial endotoxin, are greater in patients with 

axial spondyloarthritis
44

. 

Short-chain fatty acids (SCFAs), such as acetic acid 

and butyric acid, are produced by gut microbiota. These 

metabolites are produced by anaerobic fermentation of 

dietary fibers by the gut microbiota and are important 

for regulating intestinal permeability
45

. They also induce 

the differentiation of Treg cells and stimulate anti-inflam-

matory cytokine production
46

. An imbalance of these 

acids is linked with several diseases, including Crohn’s 

disease and coeliac disease
47

. Reduced levels of butyrate 

metabolism have been observed in axial spondyloarthri-

tis patients, coinciding with reduced levels of species that 

can produce SCFAs, including Eubacterium halli and Fae-

calibacterium prausnitzii 
21

. SCFAs have been shown to 

regulate and suppress (lipopolysaccharide) LPS-induced 

autophagy in Caco-2 cells
48

. Ileal samples from patients 

with axial spondyloarthritis and chronic gut inflamma-

tion were found to have significantly increased activa-

tion of autophagy within the intestinal epithelium and 

increased IL-23 levels
49

. Interestingly, increased levels of 

Parabacteroides distasonis in untreated axial spondyloar-

thritis patients has been observed. This bacterium has 

been implicated in regulatory T cells and the regulation 

of SCFAs and could be responsible for the proinflamma-

tory state in axial spondyloarthritis
50

. Finally, significant 

differences in microbial composition and a lower abun-

dance of SCFAs were noted between axial spondyloar-

thritis patients and healthy controls. Following treatment 

with TNFis, there was a positive response in the micro-

bial composition of SCFA-producing bacteria (Megam-

onas and Lanchnoclostridium), and the restoration of these 

bacteria was negatively correlated with disease severity
51

.

Current treatments 
Therapeutic agents for the treatment of axial spondy-

loarthritis currently include NSAIDs, DMARDs, and 

revolutionary biological treatments. More recently, 

there have been studies investigating the associations 

between these therapeutic medications and the gut 

microbiota.

NSAIDs
NSAIDs are highly effective in providing symptomat-

ic relief for patients. The inhibition of cyclooxygenase 

(COX) prevents the release of prostaglandins and sub-

sequent inflammation of joints. There is marked evi-

dence showing that NSAIDs cause shifts in the compo-
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ulate gut microbiota dysbiosis. These include dietary 

interventions, antibiotic therapy, prebiotics, probiotics, 

and fecal microbiota transplantation.

Dietary interventions
Studies have shown that the “Western diet”, which typ-

ically consists of high fat and cholesterol, high sugar 

and salt, and excessive processed foods, is linked to an 

increased risk of several autoimmune diseases
75

. These 

dietary patterns play a role in shaping the gut micro-

biota composition and modulating its metabolites, as 

well as potentially disrupting intestinal tight barriers, 

which can then, in turn, increase the risk of certain 

autoimmune disease processes
76

. A low-starch diet 

has been associated with symptomatic relief and a re-

duced likelihood of needing pharmacological therapy 

in patients with axial spondyloarthritis
77

. A low-starch 

diet, in combination with traditional treatments, could 

be beneficial for patients with axial spondyloarthri-

tis, particularly those with a positive family history of 

spondyloarthropathies or those with HLA-B27 genetic 

alleles, through eradication of Klebsiella microbes with-

in the gut
78

. Ebringer and Wilson reported that a low-

starch diet reduces the total serum IgA concentration 

and reduces symptoms and inflammation in patients 

with axial spondyloarthritis
79

. A potential dietary in-

tervention is a low-fructose diet. Luccia et al. reported 

high levels of dietary fructose-induced inflammation, 

oxidative stress, and markers of metabolic syndrome
80

. 

Furthermore, increasing fiber intake may also play an 

important role in maintaining gut conditions. Fibers are 

postulated to bee metabolized into SCFAs, such as bu-

tyrate, which exert an anti-inflammatory effect
81

. Spe-

cifically, an observational study revealed that patients 

with axial spondyloarthritis had higher levels of IgG 

specific to beef, pork and crab, which all contain high 

levels of the natural antigen galactose-a-1,3-galactose 

(a-Gal), suggesting that this may play a role in the un-

derlying disease pathology
82

. 

Antibiotics
Several studies have investigated the potential use of 

different antibiotics for the treatment of spondyloar-

thropathies. The fluoroquinolone antibiotic moxiflox-

acin has demonstrated benefits in the management of 

patients with axial spondyloarthritis, showing a signif-

icant reduction in C-reactive protein (CRP) and eryth-

rocyte sedimentation rate (ESR) levels
83

. Studies of 

mouse models have also shown that rifaximin is effec-

tive at modulating the intestinal microbial composition 

and slowing the progression of axial spondyloarthri-

tis through downregulating cytokines, including IL-6 

and IL-17A
84

. Furthermore, a systematic review with 

meta-analysis revealed that small intestinal bacterial 

Biological Agents
Biological disease-modifying anti-rheumatic drugs 

are monoclonal antibodies used to treat a variety of 

wide-ranging rheumatic conditions. These agents tar-

get the adaptive immune system and aim to inhibit 

cytokines, including TNFi and interleukin (IL)-1,6,17 

and 23. They also target both T and B cells to dampen 

the immune response
65

. In Spondyloarthopathies, an-

ti-TNF therapy is effective in reducing disease activity 

and spinal pain. Examples of these drugs include adali-

mumab, etanercept, infliximab and golimumab
66. 

More 

recently, there have been advances in biological treat-

ments for spondyloarthopathies, and new therapeutic 

options such as Janus kinase inhibitors, for example, 

tofacitinib, have been approved
67

. 

Previous studies have suggested that biologic agents 

are beneficial and modulate the gut microbial profile. 

TNFis have been shown to restore the gut microbio-

ta in untreated ankylosing spondyliti patients com-

pared with healthy controls
68

 and, interestingly, were 

associated with a reduction in arthritogenic bacterial 

peptides. Zhang et al. reported that the beta diversi-

ty of the microbiota in axial spondyloarthritis patients 

returned to the level of that in healthy controls after 

one month of treatment
69

. This highlights the dynamic 

nature of microbial colonies, and one day could be a 

simple biomarker for disease activity. It is believed that 

TNFis inhibit vascular inflammation and induce T-cell 

apoptosis, which subsequently modulates the gut mi-

crobiome
70

. Etanercept therapy has been successful in 

restoring the gut microbiota in proteoglycan-induced 

axial spondyloarthritis mice, reducing inflammatory 

cytokine secretion, arthritis progression and shown to 

restore intestinal bacterial function by restoring tight 

junction protein levels
71

. Adalimumab restored the gut 

microbiome in axial spondyloarthritis patients after 6 

months of therapy compared with that in healthy con-

trols
, 
in particular, adalimumab therapy restored the 

normal abundance of Bacteroidetes and Firmicutes
72

. 

As mentioned previously, the SCFA bacterial composi-

tion is restored successfully following TNFi treatment 

and is comparable to that of healthy controls
51

.

A study into the effects of tofacitinib in mice with 

dextran sodium sulfate induced colitis, found that in the 

short term (3.5 days), there were no alterations in gut 

microbiome diversity colitis
73

. However, tofacitinib was 

shown to alter beta-diversity by day 21 in mice with col-

lagen-induced arthritis, with increased amounts of bene-

ficial members of the Firmicutes and Actinobacteria and 

decreased amounts of potentially pathogenic members of 

the phyla Proteobacteria and Chlamydiae
74

. 

Future Treatments
Several treatment strategies may be utilized to manip-
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Fecal microbiota transplantation
The gut microbiota can be used for therapeutic pur-

poses, and fecal microbiota transplantation has been an 

area of growing interest in recent years. Fecal microbi-

ota transplantation (FMT) can restore the entire micro-

biota community. The process involves the transfer of 

stool from a donor with a healthy gut microbiota to the 

intestine of a recipient, thus restoring their microbiome 

and modulating immune homeostasis
96

. Historically, 

FMT has been used for patients with Clostridium difficile 

(C. difficile) infection, for whom antibiotic therapy has 

failed
97

. FMT can be used to restore the microbial com-

munity and diversity in several ways to treat C. difficile 

infection, including competing for nutrients, suppres-

sion by antimicrobial peptides, and inhibition of spore 

germination
98

. Given its success in managing cases of 

C. difficile infection, there has been further research into 

the use of FMT under other conditions
99

. FMT in ulcer-

ative colitis patients resulted in the downregulation of 

certain inflammatory cytokines, such as IL-1 and IL-6, 

as well as a reduction in the inflammatory markers CRP 

and ESR
100

.

Two case reports observed both short- and long-term 

improvements in patients with axial spondyloarthritis 

symptoms following FMT. One patient reported a sig-

nificant reduction in excruciating spine and hip pain. 

The second patient, who was already on infliximab, 

reported a complete resolution of symptoms and ob-

jectively a significant reduction in both CRP and ESR 

levels
101

. Another case report also highlighted similar 

findings
102

. This patient had refractory axial spondy-

loarthritis and comorbid ulcerative colitis, with a poor 

response to a TNFis; hence, FMT was considered. Post 

treatment, they found that there was a notable improve-

ment in both ulcerative colitis and axial spondyloarthri-

tis symptoms, with changes in the fecal microbiota. 

CONCLUSION

To summarize, the etiology of axial spondyloarthritis 

is complex and multifactorial. Many recognized fac-

tors play a role in the disease process of axial spon-

dyloarthritis, including the HLA-B27 gene, inflamma-

tory cytokine pathways, certain aminopeptidases and 

environmental exposures. More recently, studies have 

investigated the potential role of gut dysbiosis in the 

pathophysiology of axial spondyloarthritis, given that 

it has been implicated in several neurodegenerative and 

autoimmune conditions. Research thus far has revealed 

several potential mechanisms through which gut dys-

biosis may be related to axial spondyloarthritis, such 

as a reduction in short-chain fatty acid-producing bac-

teria. This finding suggests that there may be a role for 

overgrowth either improved or resolved in 70.8% of 

patients taking rifaximin
85

. 

Prebiotics
Prebiotics are nutrients that can feed the gut micro-

biota and are degraded into short-chain fatty acids
86

. 

Different important groups of prebiotics are recognized 

to have beneficial effects on health, with most being a 

subset of the carbohydrate group. These groups include 

galacto-oligosaccharides and  fructo-oligosaccharides
86

. 

Studies have shown that galacto-oligosaccharides can 

reduce the levels of the proinflammatory cytokines IL-6, 

IL-1b, and TNF-a and increase the levels of the anti-in-

flammatory cytokine  IL-10
87,88

, while fructo-oligosac-

charides can reduce proinflammatory IL-6 expression 

and upregulate anti-inflammatory IL-4
89

. The rationale 

for administering prebiotics is to alter the structure and 

metabolism of beneficial commensals in the gut mi-

crobiota, strengthen epithelial barriers and modulate 

immune responses. Prebiotic treatment with Lactoba-

cillus rhamnosus in HLA-B27 transgenic rat models has 

demonstrated efficacy in reducing colitis
90

. There have 

also been small-scale human studies showing promis-

ing results for the use of prebiotics in patients with in-

flammatory bowel disease
91

. 

Probiotics
Probiotics are live microorganisms that confer health ad-

vantages to the host when taken in adequate amounts. 

Lactobacillus and Bifidobacterium are two of the most 

commonly used probiotics. There are multiple mech-

anisms involved in this process, including promoting 

the growth of beneficial gut microbiota, strengthening 

intestinal barriers, producing antimicrobial compounds 

and organic acids, and influencing innate and adaptive 

immune cells through Toll-like activation of signal-

ing pathways and modulation of cytokine pathways
92

. 

There have been various studies on the use of probiot-

ics in various immune-related diseases. One such con-

dition is inflammatory bowel disease, where probiotics 

have been found to modulate host cell signaling path-

ways and represent a potential preventative or adjunc-

tive treatment for these patients
93

. A study on the use 

of probiotics in mice with collagen-induced arthritis 

revealed that Lactobacillus casei decreased inflammatory 

cytokines such as IL-6 and TNF-a and had an anti-ar-

thritic effect
94

. Regarding the use of probiotics in axial 

spondyloarthritis, Lowe et al. reported that the combi-

nation of Lactobacillus and Bifidobacterium may provide 

pain relief, improve quality of life, and lower CRP lev-

els in patients with spondyloarthropathies
95

. However, 

it was noted that the reduction in CRP was greater in 

patients with rheumatoid arthritis than in those with 

spondyloarthropathies. 
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25. Ciccia F, Guggino G, Rizzo A, Saieva L, Peralta S, Giardina A, 

et al. Type 3 innate lymphoid cells producing IL-17 and IL-22 

are expanded in the gut, in the peripheral blood, synovial fluid 

and bone marrow of patients with ankylosing spondylitis. Ann 

Rheum Dis 2015;74:1739-47. 

 https://doi.org/10.1136/annrheumdis-2014-206323  

26. Kenna TJ, Davidson SI, Duan R, Bradbury LA, McFarlane J, 
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ankylosing spondylitis. Curr Opin Rheumatol 2016;28:89-96. 

https://doi.org/10.1097/BOR.0000000000000239  

NSAIDs, DMARDs and biological agents outside of the 

traditional treatment pathway in treating gut dysbiosis 

in these patients. These treatments may include prebi-

otics, probiotics and fecal microbiota transplantation. 

The evidence thus far appears promising and possible 

life-changing, but further larger-scale clinical studies 

are needed to determine the effectiveness and benefits 

of these therapies. 
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