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ABSTRACT
Background: Uveitis is associated with several systemic disorders. It may be the initial presentation of a 
systemic disease. It is the most common ocular complication and is sometimes the earliest manifestation 
of spondyloarthropathies. This study aimed to review the current literature on spondyloarthropathies and 
associated uveitis. 
Methods: A narrative review was performed using various combinations of the keywords spondyloar-
thropathies, seronegative spondylarthritis-related uveitis, and human leukocyte antigen-associated uveitis using 
PubMed/MEDLINE and Google Scholar from January 1, 2000, to September 30, 2022. We describe the 
disease mechanisms, genetics, and classification of spondyloarthropathies, the clinical patterns of their relat-
ed ocular diseases, and the current modalities for the management of their ocular or systemic manifestations.
Results: Seronegative spondyloarthropathies are a group of rheumatic disorders including ankylosing 
spondylitis, reactive arthritis, psoriatic arthritis, inflammatory bowel disease-related spondyloarthropathy, 
juvenile-onset spondyloarthritis, and undifferentiated spondyloarthritis. These are characterized by 
enthesitis in the absence of serum rheumatoid factor and have a strong association with human leukocyte 
antigen B27. The clinical courses and features of spondyloarthropathies are remarkably diverse. Ocular 
inflammation is common in spondyloarthropathies, often precedes the onset or diagnosis of systemic 
disease, and responds well to topical therapy. Timely diagnosis of systemic diseases may improve quality 
of life and help avoid ocular and skeletal complications. Recurrence of ocular inflammation is frequent; on 
occasion, it may be associated with etanercept administration. 
Conclusions: Eye care professionals should be able to recognize spondyloarthropathies, manage ocular 
disease, and collaborate with related specialties for modification of systemic treatment if associated with 
ocular complications. Timely referral and early management could attenuate or prevent ocular or systemic 
morbidities associated with spondyloarthropathies.
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INTRODUCTION
Anterior uveitis is the most common form of intraocular inflammation involving the iris and ciliary body, 
presenting with corneal edema, anterior chamber cells and flare, keratic precipitates, synechiae formation, and 
a variable degree of ocular hypotony and vitritis [1]. Acute anterior uveitis (AAU) is the most frequent pattern 
of anterior uveitis, classically presenting as a sudden episode of anterior uveal inflammation lasting 6 – 8 weeks 
[2]. It may be infectious, autoimmune, or idiopathic; however, most cases of AAU have an idiopathic origin. 
In descending order, human leukocyte antigen (HLA)-B27, spondyloarthropathies, Fuchs heterochromic 
iridocyclitis, and herpetic uveitis are frequently associated [2, 3].

Seronegative spondyloarthropathies (SSpAs) are the most common systemic associations of anterior uveitis. 
Uveitis may precede the onset of systemic disease, in most instances by many years [4, 5]. The association 
between anterior uveitis and spondyloarthropathies is well established, and anterior uveitis is the most frequent 
pattern of ocular inflammation in ankylosing spondylitis (AS) [6]. AS is the most common and prototypical 
spondyloarthropathy and frequently presents with ocular involvement. The prevalence of AS in all forms of 
uveitis is 15%, whereas the prevalence of uveitis is 20 – 40% in AS, 12.4% in reactive arthritis, 7 – 16% in psoriatic 
arthritis, and 2 – 9% in inflammatory bowel disease [7].

Although most AAU cases are idiopathic [1], it is imperative to identify underlying systemic associations, 
which is challenging without a logical approach to each case of uveitis [8, 9]. Uveitis is frequent among carriers 
of HLA-B27 and patients with AS and other spondyloarthritides. Systemic disease-associated uveitis may be 
the reason a patient seeks initial medical advice, otherwise unaware of the underlying disease or the causal 
relationships between ocular and systemic diseases. In half of the cases, uveitis precedes the onset of systemic 
signs and symptoms [9]. 

Optometrists may play a primary role in the early diagnosis of these spectra of disease. Often, the patients 
presenting with a first episode of AAU are diagnosed as having idiopathic AAU, as no workup beyond history 
taking is performed [9, 10]. Nonspecific questioning of the patient about general health may lead clinicians to 
falsely label them as otherwise healthy [9-11].

We aimed to review the current literature on spondyloarthropathies and associated uveitis. This paper 
describes the disease mechanisms, genetics, and classification of spondyloarthropathies, along with the clinical 
patterns and current treatments of systemic and ocular diseases related to these entities.

Pathogenesis and Genetics of Spondyloarthropathies
SSpAs are a group of arthritides characterized by enthesitis in the absence of serum rheumatoid factor and 
are strongly associated with HLA-B27 [12, 13]. Inflammatory lower back pain, dactylitis, and other extra-
articular lesions are the characteristic manifestations. SSpAs include AS, reactive arthritis, psoriatic arthritis, 
inflammatory bowel disease-related spondyloarthropathy, juvenile-onset spondyloarthritis, and undifferentiated 
spondyloarthritis [12, 14-16]. The similarities in clinical manifestations and genetic predisposition suggest a 
common pathogenesis for these diseases [12-16]. 

The exact pathogenesis of SSpAs remains unclear [10]. However, compelling evidence supports the interplay 
between genetics and environmental factors triggering the release of pro-inflammatory cytokines. The interaction 
between HLA and environmental factors is a key driver in the pathogenesis of these arthritides. HLA is encoded 
by genes located within the major histocompatibility complex (MHC), mapped to the short arm of chromosome 
6. MHC encompasses three classes of 220 genes, including class I, II, and III genes [17-21].

Human MHC, or HLA, is an MHC class I molecule composed of two polypeptide heterodimeric chains: 
an α chain and β2 microglobulin. The α chain has three domains, and β2 microglobulin binds noncovalently to 
the α3 domain [17-24]. The MHC is responsible for self-recognition by facilitating the binding, recognition, 
and tolerance of self-peptides by T cells. MHCs serve as chaperones for intercellular peptides, binding to and 
presenting them to T cell receptors [23-26].

HLA plays a pivotal role in the immunopathogenesis of spondyloarthropathies and the associated uveitis. 
HLA-B27 is the strongest known genetic risk factor for the development of spondyloarthritis [27-29] and AAU 
[27, 28].

The prevalence of HLA-B27 positivity varies significantly among different ethnicities. Prevalence was 7.5%, 
4.6%, and 1.1% for non-Hispanic whites, Mexican Americans, and non-Hispanic Blacks, respectively [30]. 
HLA-B27 was present in up to 7% of the general Arab population, 9.2% of Caucasians, and 6.5% of Maori 
Polynesians of New Zealand [31-33]. Among the Chinese, HLA-B27 was present in 9.2% of Atayal Aborigines, 
2.1% of Paiwan, and 5.6% of Han Chinese populations [34]. It is rare to nearly absent among the Japanese, South 
American Indians, sub-Saharan Africans, and Australian Aborigines [35]. 
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Nonetheless, the presence of HLA-B27 in patients with AS and/or uveitis, as well as their families, is several-
fold higher than that in the general population. Approximately 2% of the HLA-B27-positive population develops 
AS, while up to 90% of Caucasian AS patients and 60% of African Americans with AS are HLA-B27 positive [30-
39]. These findings suggest a strong association between HLA-B27 and spondyloarthropathies. However, the 
mechanism(s) underlying this relationship are not fully understood [40, 41]. Some commonly known theories 
include arthritogenic/uveitogenic peptide [23, 26, 42], molecular mimicry [43-46], misfolding of HLA-B27 
[23, 28, 47-50], and cell-surface HLA-B27 homodimer [25, 41, 42, 51-58].

 In addition to HLA-B27, other class I and II MHC loci have been reported as associated with AS. These 
include HLA-A, HLA-B40, HLA-B60, HLA-DRB1, and others. These MHC genes interact with T-cell receptors 
and immunoglobulin-like receptors on natural killer cells and certain lymphocytes and also participate in antigen 
presentation [58-60].

The overall contribution of HLA-B27 to AS development is approximately 20%; many non-MHC genes 
contributing to spondyloarthropathies have also been identified [14, 22, 36, 61]. Endoplasmic reticulum 
aminopeptidase (ERAP) 1 and 2 genes are located on chromosome 5q15 and code for ERAP1 and ERAP2 
proteins, which play a major role in the proteolysis of antigenic peptides before loading onto HLA class I 
molecules for presentation [19, 20, 24, 28, 47]. 

Different genome-wide studies have emphasized the roles of ERAP1 and ERAP2 in the pathogenesis of AS 
[62, 63]. ERAP1-associated variants affect peptide trimming prior to HLA class I presentation. Gene-to-gene 
interactions between ERAP1 and HLA-B27, resulting in abnormal peptide presentation, are implicated in the 
pathogenesis of AS. Some ERAP1 variants influence the risk of AS in HLA-B27-positive individuals. Alterations 
in ERAP1-derived cleavage of cytokine receptors affect receptor signaling and may trigger inflammatory processes 
[26, 36, 56, 64]. In addition, interleukin (IL)-23 and IL-17 pathways have been implicated in the pathogenesis 
of AS [36, 56].

Systemic Manifestations of Spondyloarthropathies
The clinical courses and features of spondyloarthropathies are remarkably diverse. Spondyloarthritis can be 
classified as axial [65] or nonaxial/peripheral [66]. Axial diseases have a predilection for the axial skeleton 
(sacroiliac joints, spine, chest wall, hip, and shoulder girdle), while peripheral or non-axial diseases include 
peripheral arthritis, enthesitis, dactylitis, psoriasis, uveitis, and inflammatory bowel disease [65, 66]. 

Diagnostic criteria are widely used for classifying SSpAs in research settings but are rarely adopted in clinical 
practice [65, 66]. Diagnosis is mainly based on history and physical examination findings. No specific laboratory 
tests exist for the diagnosis; however, a negative rheumatoid factor, elevated erythrocyte sedimentation rate or 
C-reactive protein concentration, and anemia of chronic disease may assist in the diagnosis and management. 
Despite its prime role in the pathogenesis and disease process [29, 67], most individuals possessing HLA-B27 
are healthy, and only approximately 1% develop AAU [67].
Ankylosing Spondylitis: AS is the most common and prototypical SSpA, and uveitis is its most frequent extra-
articular manifestation [68]. It typically affects young male individuals (aged 15 – 40 years) and is characterized 
by inflammatory back pain, sacroiliitis, and enthesitis. The inflammatory back pain is insidious in nature, dull 
in quality, and radiates to the buttocks [38]. It is described as a lower back pain/discomfort of insidious onset 
before the age of 40 that persists for over 3 months, worsens with rest/sleep, is associated with morning stiffness, 
improves with physical activity, and has a nocturnal component [15, 38]. Extra-articular manifestations include 
uveitis, aortic and mitral root dilatation with regurgitation/conduction defects, and pulmonary fibrosis in 
chronic cases [16, 69]. 

Sacroiliitis is a hallmark radiographic sign of AS, typically seen in the lower third of the sacroiliac joints [70-
73]. The radiographic changes may range from blurring of the joint margins and bony erosion to bony bridge 
(syndesmophyte) formation between the neighboring vertebrae. In the initial stages, plain radiographs may 
appear normal. Magnetic resonance imaging of the sacroiliac joints offers sensitivity superior to that of plain 
radiography and computed tomography [70-73]. However, plain radiographs are the recommended first-line 
imaging modality, because sacroiliitis may be detected in 30 – 50% of cases, even in disease of short duration, 
rendering additional imaging unnecessary [72, 73].

Different criteria have been developed and validated to diagnose and classify the disease. The Rome and 
modified New York Criteria are commonly used, both of which are mainly based on radiography of the sacroiliac 
joints [74]. Both the Rome and modified New York Criteria consider many features except uveitis, and thoracic 
regional pain is excluded from the latter [74]. 
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Reactive arthritis: also known as Reiter’s syndrome, is the classical triad of arthritis, urethritis, and conjunctivitis. 
It is assumed to be triggered by the genitourinary or gut microbiome in genetically susceptible individuals [75, 
76], with an incidence ranging from 0.6 to 27 per 100 000 [77]. 

Acute diarrhea or cervicitis/urethritis may precede arthritis by many weeks [75, 76]. Reactive arthritis is 
diagnosed if there is monoarthritis or asymmetric oligoarthritis involving the lower limbs following symptomatic 
enteritis (diarrhea for at least 1 day, occurring 3 days to 6 weeks before the onset of arthritis) or urethritis (dysuria 
or discharge for at least 1 day, occurring 3 days to 6 weeks before the onset of arthritis), in the presence of at least 
one of the two minor criteria [76]. The minor criteria are evidence of triggering infection (positive urine ligase 
reaction for C. trachomatis or positive stool culture for associated enteric pathogens) and evidence of persistent 
synovial infection (contributing immunohistology or polymerase chain reaction for Chlamydia) [4, 76].

Other frequently encountered manifestations include circinate balanitis, keratoderma blennorrhagicum, 
plantar fasciitis, keratitis, cystitis/prostatitis, psoriasiform eruptions, aortic regurgitation, heart conduction 
disturbances, and pericarditis [4]. Onycholysis, oral ulceration, and amyloidosis are also encountered [16]. 
Up to 50% of men with reactive arthritis of urogenital origin and 75% of those with enteric origin have ocular 
involvement [4].
Psoriatic Arthritis: Arthritis may occur in up to 20% of patients with psoriasis. Dermatological manifestations 
precede spondyloarthropathy in most cases; however, an inverse pattern is observed in up to 20% of cases [4, 16].

Five distinct patterns of psoriatic arthritis have been described: the most common oligoarticular type, 
polyarticular pattern, predominant distal interphalangeal joint involvement, and psoriatic spondylitis. Both 
enthesopathy and dactylitis are quite common in psoriatic arthritis [12, 14]. Dermatological lesions are typically 
dry, pruritic, red papules, ranging from small localized lesions to involvement of the entire body. Nail changes, 
including onycholysis and pitting, are observed in 80% of patients [12, 14]. Uveitis, occurring in 7 – 20% of 
psoriasis cases, has a chronic nature with a tendency for bilateral involvement and may be seen in psoriasis with 
or without arthritis [4, 67]. 

Ocular Disease in Spondyloarthropathies
SSpAs are the most frequent systemic associations of non-infectious uveitis, and AS is the most common. 
Multiple reports have suggested SSpAs as the etiological origin of anterior uveitis in 9 –  22% of all new uveitis 
cases [78-83]. In a 7-year, single-clinic study of 514 patients with new-onset uveitis, 23% were diagnosed with 
some type of spondyloarthropathy, of whom 64% received a diagnosis of AS. Uveitis preceded the diagnosis of 
spondyloarthropathy in half of the cases [78]. In a Singapore-based epidemiological study of 552 new uveitis 
cases, 5.1% were associated with AS [84]. It is noteworthy that these data were extracted from the overall 
population with uveitis. Nonetheless, uveitis may affect 18 – 32% of the HLA-B27-positive population [67, 35].

Uveitis in patients with HLA-B27 positivity and those with AS typically manifests as unilateral or alternating 
bilateral episodes of recurrent acute anterior segment inflammation, characterized by limbal hyperemia, fine 
keratic precipitates, and marked cellular reaction manifesting as fibrin exudation, fibrinous clot, and hypopyon 
[85-87] (Figures 1, 2, and 3). Posterior segment manifestations, including vitritis (Figure 4), retinal edema, 
vasculitis, papillitis, and pars plana exudation, are also seen [85, 86, 88].

Most patients present with unilateral or alternating bilateral attacks of anterior segment inflammation 
[87, 89]. The disease is unilateral in 52 – 87% of patients and bilateral in up to 47% [88, 90]. The definition 
of laterality varies among the published studies. Many authors have reported unilateral patterns as alternating 
bilateral disease. Simultaneous bilateral involvement is observed in 10 – 14% of cases [80, 85, 87-89, 91, 92]. 
The disease is 1.1 – 2.5-fold more frequent in male individuals. Male sex is a predictor of more severe disease and 
more frequent relapses [85, 86, 90, 93]. 

Fibrinous exudation and hypopyon can occur in HLA-B27- and SSpA-related uveitis. Fibrinous exudation 
occurs in the absence of mutton-fat keratic precipitates [94, 95]. The incidence of hypopyon among HLA-
B27-positive patients is higher than that among HLA-B27-negative patients [94]. Studies have documented a 
higher frequency of hypopyon in SSpA-related uveitis than in Behçet’s disease and other uveitides manifesting 
with hypopyon [85, 86, 96]. The incidence of hypopyon in HLA-B27-positive uveitis with or without SSpAs 
is 12 – 15% [67, 94]. However, regardless of the presence or severity of systemic disease, hypopyon is entirely 
associated with HLA-B27 positivity [86]. Several studies have reported other ocular features including vitritis, 
retinal vasculitis, macular edema, pars plana exudates, and papillitis [87, 88, 90, 95, 97].

Between 50% and 70% of patients experience recurrences of uveitis. Recurrence is more common early in 
the disease course, and the frequency of exacerbations declines over time [86, 92]. The mean (standard deviation 
[SD]) number of recurrent attacks during the first 5 years after the initial episode is 1.1 (0.8) per year and 
diminishes to 0.8 (0.6) thereafter [88, 90, 97].
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The most common ocular complications are posterior synechia and cataract formation, affecting up to 20% 
of the eyes. Transient intraocular pressure spikes during attacks, iris rubeosis, secondary glaucoma, and hypotony 
may affect a small proportion of eyes [87, 88, 90, 95, 97].

Most HLA-B27- and SSpA-related uveitis precedes the onset of systemic disease, and most patients are 
diagnosed with idiopathic uveitis during the first episode. Approximately 40% of uveitis cases have an underlying 
undiagnosed SSpA [98-100]. In a series of 91 AS patients with uveitis, the mean (SD) age at the first uveitis 
episode was 32.8 (11.3) years, whereas it was 33.8 (11.6) years at the time of spondylitis onset [88]. Furthermore, 
uveitis has been identified as a risk factor for AS among at-risk individuals. The delay between the diagnoses of 
uveitis and AS was 6 months to 8 years [98-101]. 

Recommendations have been devised for eye care providers to avoid delays in the diagnosis of SSpA. The 
Dublin Uveitis Evaluation Tool is 96% sensitive and 97% specific for diagnosing spondyloarthropathies in uveitis 
patients [102-104]. The algorithm recommends testing for HLA-B27 in any case of AAU if there is inflammatory 
back pain for more than 3 months or joint pain requiring medical care. Rheumatology referral is warranted if a 
patient either tests positive for HLA-B27 or is seronegative for HLA-B27 but has evidence of psoriasis [102-
104]. Nonetheless, the authors believe that any case of acute or recurrent uveitis with a history of inflammatory 
back pain, joint pain, or psoriatic lesions should be referred to a rheumatology department for additional workup 
and HLA testing.

Treatment
Treatment of ocular disease: The treatment of acute ocular inflammation is typically similar to that of idiopathic 
AAU, involving cycloplegia and topical corticosteroids [105, 106] (Figure 2). However, more severe cases and eyes 
with vitreous involvement may require peribulbar injections or systemic administration of corticosteroids [88]. 

Figure 1. Anterior segment slit-lamp photographs (A-D) of acute anterior uveitis in a young male patient with ankylosing 
spondylitis, showing intense diffuse conjunctival hyperemia, flare, fibrinous exudate in the anterior chamber, corneal edema, and 
multiple posterior synechiae.

Figure 2. The same patient 48 hours after treatment with topical cycloplegia and topical corticosteroids [105, 106], resulting 
in multiple broken synechiae (A and B) with pigment deposits on the crystalline lens (A and B) that indicate where the iris was 
attached to the crystalline lens when posterior synechiae was developed. Yet, severe anterior chamber cells and flare are present (C).

A B C

A

C D

B
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Figure 3. Slit-lamp photography of the same patient 48 hours after treatment with topical cycloplegia and topical corticosteroids 
[105, 106], with vitreous inflammation at high magnification. 

Topical therapies for AAU include dexamethasone 0.1%, prednisolone acetate 1%, and difluprednate 0.05% 
[107]. Both difluprednate and prednisolone acetate achieve higher and more prolonged aqueous concentrations 
than dexamethasone [108]. Difluprednate 0.05% four times daily was non-inferior to prednisolone acetate 1% 
eight times daily. Difluprednate clears the anterior chamber reaction more quickly than prednisolone, and in a 
greater proportion of patients [109].
Treatment of systemic disease: The mainstay of systemic disease management includes non-steroidal anti-
inflammatory drugs (NSAIDs) and tumor necrosis factor-alpha inhibitors (TNFIs) [22]. Other pharmacological 
options include analgesics, glucocorticoids, non-TNFI biologics, and disease-modifying anti-rheumatic drugs 
(DMARDS) [22, 67, 110]. 

Both traditional and selective cyclooxygenase 2 (COX-2) inhibitors are first-line agents for the treatment 
of active AS. Non-selective NSAIDs, including naproxen, flurbiprofen, and ketoprofen, and selective COX-2 
inhibitors are administered for reduction in pain and disease activity [22]. Disease activity is determined using 
laboratory (erythrocyte sedimentation rate, C-reactive protein level), clinical, and imaging features [6, 22]. 
Continuous administration has not shown superior clinical outcomes over on-demand treatment but may result 
in more drug-related adverse events [6, 22]. Analgesics (such as opioids and acetaminophen) are administered 
concomitantly in cases of suboptimal pain relief with NSAIDs [22, 67, 110]. 

Short-term oral administration and local injections of corticosteroids are used in active cases of AS for 
improved control of inflammation and symptoms. Intra-articular steroid injections into the sacroiliac and 
peripheral joints have been previously described [54]. 

DMARDs include methotrexate, sulfasalazine, thalidomide, and leflunomide. Despite the arguable efficacy 
of some of these drugs, they are widely used as second-line treatments for SSpAs [22, 54, 111]. Nonetheless, 
these agents are beneficial in cases resistant to conventional therapy and provide better outcomes in peripheral 
than in axial arthritis. Patients with contraindications to TNFIs may benefit from sulfasalazine or pamidronate 
[111].

Considering the role of the gut microbiome, multiple studies have investigated the role of antibiotics 
in the treatment of SSpAs. Both moxifloxacin and co-amoxiclav have demonstrated significant and durable 
improvements in all AS parameters in small patient groups [112, 113].

TNFIs have emerged as a cornerstone treatment of AS and other spondyloarthropathies. These are warranted 
in patients with high disease activity despite treatment with NSAIDs [15, 22, 114]. The use of TNFIs for AS is 
based on their indications and contraindications in individual cases, as there are no specific recommendations 

Figure 4. Anterior segment slit-lamp photographs following resolution of acute anterior uveitis in another patient with ankylosing 
spondylitis, showing pigment deposits on the crystalline lens indicating where the iris was attached to the crystalline lens when 
posterior synechiae was developed. 
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regarding the selection of TNFIs for AS. Etanercept, adalimumab, certolizumab pegol, and infliximab are 
commonly used in the treatment of SSpAs [15, 22, 114]. A summary of the different TNFIs, their dosing, and 
routes of administration is provided in Table 1.

Studies have found greater incidence, recurrences, and severity of uveitis in patients treated with etanercept; 
alternative agents such as adalimumab should be considered in cases with more active/recurrent uveitis [121, 
122]. Infliximab and adalimumab have shown great efficacy in controlling non-infectious uveitis and in reducing 
disease activity and recurrence [122, 123].

CONCLUSIONS
Uveitis may be the first manifestation of SSpAs in more than half of cases, although it develops or recurs 
over the course of a diagnosed spondyloarthropathy. Optometrists, as a first line, may help establish an early 
diagnosis of AS and other spondyloarthropathies by initiating directed investigations and making appropriate 
referrals. Whereas, known cases of SSpAs may be monitored for ocular involvement along the disease spectrum. 
Spondyloarthropathy-related uveitis is recurrent and is associated with an array of ocular complications. Topical 
corticosteroids are an effective treatment option in most cases and help to control inflammation. Etanercept, 
one of the most commonly administered TNFIs for axial disease, is associated with higher severity and rates of 
recurrence of uveitis, and optometrists should consider this association in cases of recurrent SSpA-related uveitis. 

ETHICAL DECLARATIONS
Ethical approval: Not required.
Conflict of interests: None

FUNDING
None.

ACKNOWLEDGMENTS
None.

REFERENCES
1.	 Harthan JS, Opitz DL, Fromstein SR, Morettin CE. Diagnosis and treatment of anterior uveitis: optometric management. Clin Optom 

(Auckl). 2016;8:23-35. doi: 10.2147/OPTO.S72079 pmid: 30214346
2.	 Lee JY, Kim DY, Woo SJ, Kim TW, Kim SJ, Lee CS, et al. Clinical Patterns of Uveitis in Tertiary Ophthalmology Centers in Seoul, South 

Korea. Ocul Immunol Inflamm. 2017;25(sup1):S24-S30. doi: 10.1080/09273948.2016.1206203 pmid: 27541384
3.	 Miserocchi E, Fogliato G, Modorati G, Bandello F. Review on the worldwide epidemiology of uveitis. Eur J Ophthalmol. 2013;23(5):705-

17. doi: 10.5301/ejo.5000278 pmid: 23661536
4.	 Ali A, Samson CM. Seronegative spondyloarthropathies and the eye. Curr Opin Ophthalmol. 2007;18(6):476-80. doi: 10.1097/

ICU.0b013e3282f0fda2 pmid: 18162999
5.	 Fernández-Melón J, Muñoz-Fernández S, Hidalgo V, Bonilla-Hernán G, Schlincker A, Fonseca A, et al. Uveitis as the initial clinical 

manifestation in patients with spondyloarthropathies. J Rheumatol. 2004;31(3):524-7. pmid: 14994399
6.	 Sieper J, Poddubnyy D. Axial spondyloarthritis. Lancet. 2017;390(10089):73-84. doi: 10.1016/S0140-6736(16)31591-4 pmid: 

28110981
7.	 Tsirouki T, Dastiridou A, Symeonidis C, Tounakaki O, Brazitikou I, Kalogeropoulos C, et al. A Focus on the Epidemiology of Uveitis. 

Ocul Immunol Inflamm. 2018;26(1):2-16. doi: 10.1080/09273948.2016.1196713 pmid: 27467180
8.	 Rathinam SR, Babu M. Algorithmic approach in the diagnosis of uveitis. Indian J Ophthalmol. 2013;61(6):255-62. doi: 10.4103/0301-

4738.114092 pmid: 23803476

Table 1. Different tumor necrosis factor inhibitors, routes of administration, and dosages in management of spondyloarthropathies

Drug Dosing (route of administration) Frequency

Etanercept [115, 116] 50 mg (SC) Every week

Adalimumab [116,  117] 40 mg (SC) Every two weeks

Certolizumab pegol [118] 400 mg (SC) Loading dose

200 mg (SC) Every 2 weeks (maintenance)

Infliximab [116, 119,  120] 5 or 7.5 mg/kg (IV) Weeks 0, 2, and 6 followed by every 6 weeks
Abbreviations: SC, subcutaneously; mg, milligram; kg, kilogram; IV, intravenous.

https://doi.org/10.2147/opto.s72079
https://pubmed.ncbi.nlm.nih.gov/30214346/
https://doi.org/10.1080/09273948.2016.1206203
https://pubmed.ncbi.nlm.nih.gov/27541384/
https://doi.org/10.5301/ejo.5000278
https://pubmed.ncbi.nlm.nih.gov/23661536/
https://doi.org/10.1097/icu.0b013e3282f0fda2
https://doi.org/10.1097/icu.0b013e3282f0fda2
https://pubmed.ncbi.nlm.nih.gov/18162999/
https://pubmed.ncbi.nlm.nih.gov/14994399/
https://doi.org/10.1016/s0140-6736(16)31591-4
https://pubmed.ncbi.nlm.nih.gov/28110981/
https://pubmed.ncbi.nlm.nih.gov/28110981/
https://doi.org/10.1080/09273948.2016.1196713
https://pubmed.ncbi.nlm.nih.gov/27467180/
https://doi.org/10.4103/0301-4738.114092
https://doi.org/10.4103/0301-4738.114092
https://pubmed.ncbi.nlm.nih.gov/23803476/


Uveitis in spondyloarthropathies

Med Hypothesis Discov Innov Optom. 2022; 3(3)82

9.	 Gutteridge IF, Hall AJ. Acute anterior uveitis in primary care. Clin Exp Optom. 2007;90(2):70-82. doi: 10.1111/j.1444-
0938.2006.00128.x pmid: 17311570

10.	 Rademacher J, Poddubnyy D, Pleyer U. Uveitis in spondyloarthritis. Ther Adv Musculoskelet Dis. 2020;12:1759720X20951733. doi: 
10.1177/1759720X20951733 pmid: 32963592

11.	 Robinson PC, van der Linden S, Khan MA, Taylor WJ. Axial spondyloarthritis: concept, construct, classification and implications for 
therapy. Nat Rev Rheumatol. 2021;17(2):109-118. doi: 10.1038/s41584-020-00552-4 pmid: 33361770

12.	 Duba AS, Mathew SD. The Seronegative Spondyloarthropathies. Prim Care. 2018;45(2):271-287. doi: 10.1016/j.pop.2018.02.005 
pmid: 29759124

13.	 Sen R, Goyal A, Hurley JA. Seronegative Spondyloarthropathy. 2022 Jul 18. In: StatPearls [Internet]. Treasure Island (FL): StatPearls 
Publishing; 2022 Jan–. pmid 29083692

14.	 Ehrenfeld M. Spondyloarthropathies. Best Pract Res Clin Rheumatol. 2012;26(1):135-45. doi: 10.1016/j.berh.2012.01.002 pmid: 
22424199

15.	 Wilson G, Folzenlogen DD. Spondyloarthropathies: new directions in etiopathogenesis, diagnosis and treatment. Mo Med. 
2012;109(1):69-74. pmid: 22428451

16.	 Kataria RK, Brent LH. Spondyloarthropathies. Am Fam Physician. 2004;69(12):2853-60. pmid: 15222650
17.	 Janeway CA Jr, Travers P, Walport M, Shlomchik MJ (2001). ‘The Major Histocompatibility Complex and Its Functions’. In. 

Immunobiology: The Immune System in Health and Disease. 5th edition. New York: Garland Science. Available at: https://www.ncbi.
nlm.nih.gov/books/NBK27156/ (Accessed: December 28, 2021)

18.	 Allcock RJN (2012). ‘The Major Histocompatibility Complex: A Paradigm for Studies of the Human Genome’. In: Christiansen F, Tait 
B. (eds). Immunogenetics. Methods in Molecular Biology, vol 882 (pp. 1-7). Humana Press, Totowa, NJ. doi: 10.1007/978-1-61779-
842-9_1

19.	 McDevitt HO. Discovering the role of the major histocompatibility complex in the immune response. Annu Rev Immunol. 2000;18:1-
17. doi: 10.1146/annurev.immunol.18.1.1 pmid: 10837050

20.	 Kavadichanda CG, Geng J, Bulusu SN, Negi VS, Raghavan M. Spondyloarthritis and the Human Leukocyte Antigen (HLA)-B*27 
Connection. Front Immunol. 2021;12:601518. doi: 10.3389/fimmu.2021.601518 pmid: 33763060

21.	 Marsh SG, Albert ED, Bodmer WF, Bontrop RE, Dupont B, Erlich HA, et al. Nomenclature for Factors of the HLA System, 2004. Hum 
Immunol. 2005;66(5):571-636. doi: 10.1016/j.humimm.2005.02.002 pmid: 15935895

22.	 Zhu W, He X, Cheng K, Zhang L, Chen D, Wang X, et al. Ankylosing spondylitis: etiology, pathogenesis, and treatments. Bone Res. 
2019;7:22. doi: 10.1038/s41413-019-0057-8 pmid: 31666997

23.	 McMichael A, Bowness P. HLA-B27: natural function and pathogenic role in spondyloarthritis. Arthritis Res. 2002;4 Suppl 3(Suppl 
3):S153-8. doi: 10.1186/ar571 pmid: 12110134

24.	 Leone P, Shin EC, Perosa F, Vacca A, Dammacco F, Racanelli V. MHC class I antigen processing and presenting machinery: organization, 
function, and defects in tumor cells. J Natl Cancer Inst. 2013;105(16):1172-87. doi: 10.1093/jnci/djt184 pmid: 23852952

25.	 Simone D, Al Mossawi MH, Bowness P. Progress in our understanding of the pathogenesis of ankylosing spondylitis. Rheumatology 
(Oxford). 2018;57(suppl_6):vi4-vi9. doi: 10.1093/rheumatology/key001 pmid: 30445483

26.	 Brown MA, Kenna T, Wordsworth BP. Genetics of ankylosing spondylitis--insights into pathogenesis. Nat Rev Rheumatol. 
2016;12(2):81-91. doi: 10.1038/nrrheum.2015.133 pmid: 26439405

27.	 Dakwar E, Reddy J, Vale FL, Uribe JS. A review of the pathogenesis of ankylosing spondylitis. Neurosurg Focus. 2008;24(1):E2. doi: 
10.3171/FOC/2008/24/1/E2 pmid: 18290740

28.	 Caillat-Zucman S. Molecular mechanisms of HLA association with autoimmune diseases. Tissue Antigens. 2009;73(1):1-8. doi: 
10.1111/j.1399-0039.2008.01167.x pmid: 19017300

29.	 Dougados M, Baeten D. Spondyloarthritis. Lancet. 2011;377(9783):2127-37. doi: 10.1016/S0140-6736(11)60071-8 pmid: 21684383
30.	 Reveille JD, Hirsch R, Dillon CF, Carroll MD, Weisman MH. The prevalence of HLA-B27 in the US: data from the US National Health 

and Nutrition Examination Survey, 2009. Arthritis Rheum. 2012;64(5):1407-11. doi: 10.1002/art.33503 pmid: 22139851
31.	 Mustafa KN, Hammoudeh M, Khan MA. HLA-B27 Prevalence in Arab Populations and Among Patients with Ankylosing Spondylitis. 

J Rheumatol. 2012;39(8):1675-7. doi: 10.3899/jrheum.120403 pmid: 22753660
32.	 Ziade NR. HLA B27 antigen in Middle Eastern and Arab countries: systematic review of the strength of association with axial 

spondyloarthritis and methodological gaps. BMC Musculoskelet Disord. 2017;18(1):280. doi: 10.1186/s12891-017-1639-5 pmid: 
28662723

33.	 Roberts RL, Wallace MC, Jones GT, van Rij AM, Merriman TR, Harrison A, et al. Prevalence of HLA-B27 in the New Zealand 
population: effect of age and ethnicity. Arthritis Res Ther. 2013;15(5):R158. doi: 10.1186/ar4341 pmid: 24286455

34.	 Chou CT, Chen JM, Hsu CM, Chen SJ. HLA-B27 and its subtypes in 4 Taiwanese Aborigine tribes: a comparison to Han Chinese 
patients with ankylosing spondylitis. J Rheumatol. 2003;30(2):321-5. pmid: 12563689

35.	 Kopplin LJ, Mount G, Suhler EB. Review for Disease of the Year: Epidemiology of HLA-B27 Associated Ocular Disorders. Ocul 
Immunol Inflamm. 2016;24(4):470-5. doi: 10.1080/09273948.2016.1175642 pmid: 27232197

36.	 Reveille JD. Genetics of spondyloarthritis--beyond the MHC. Nat Rev Rheumatol. 2012;8(5):296-304. doi: 10.1038/nrrheum.2012.41 
pmid: 22487796

37.	 Stolwijk C, Boonen A, van Tubergen A, Reveille JD. Epidemiology of spondyloarthritis. Rheum Dis Clin North Am. 2012;38(3):441-
76. doi: 10.1016/j.rdc.2012.09.003 pmid: 23083748

38.	 Sieper J, Braun J, Rudwaleit M, Boonen A, Zink A. Ankylosing spondylitis: an overview. Ann Rheum Dis. 2002;61 Suppl 3(Suppl 
3):iii8-18. doi: 10.1136/ard.61.suppl_3.iii8 pmid: 12381506

39.	 Dean LE, Jones GT, MacDonald AG, Downham C, Sturrock RD, Macfarlane GJ. Global prevalence of ankylosing spondylitis. 
Rheumatology (Oxford). 2014;53(4):650-7. doi: 10.1093/rheumatology/ket387 pmid: 24324212

40.	 Gill T, Rosenbaum JT. Putative Pathobionts in HLA-B27-Associated Spondyloarthropathy. Front Immunol. 2021;11:586494. doi: 
10.3389/fimmu.2020.586494 pmid: 33537028

41.	 Sheehan NJ. The ramifications of HLA-B27. J R Soc Med. 2004;97(1):10-4. doi: 10.1177/014107680409700102 pmid: 14702356
42.	 Chatzikyriakidou A, Voulgari PV, Drosos AA. What is the role of HLA-B27 in spondyloarthropathies? Autoimmun Rev. 2011;10(8):464-

8. doi: 10.1016/j.autrev.2011.01.011 pmid: 21296192
43.	 Ramos M, Alvarez I, Sesma L, Logean A, Rognan D, López de Castro JA. Molecular mimicry of an HLA-B27-derived ligand of arthritis-

linked subtypes with chlamydial proteins. J Biol Chem. 2002;277(40):37573-81. doi: 10.1074/jbc.M205470200 pmid: 12122005

https://doi.org/10.1111/j.1444-0938.2006.00128.x
https://doi.org/10.1111/j.1444-0938.2006.00128.x
https://pubmed.ncbi.nlm.nih.gov/17311570/
https://doi.org/10.1177/1759720x20951733
https://doi.org/10.1177/1759720x20951733
https://pubmed.ncbi.nlm.nih.gov/32963592/
https://doi.org/10.1038/s41584-020-00552-4
https://pubmed.ncbi.nlm.nih.gov/33361770/
https://doi.org/10.1016/j.pop.2018.02.005
https://pubmed.ncbi.nlm.nih.gov/29759124/
https://pubmed.ncbi.nlm.nih.gov/29083692/
https://doi.org/10.1016/j.berh.2012.01.002
https://pubmed.ncbi.nlm.nih.gov/22424199/
https://pubmed.ncbi.nlm.nih.gov/22424199/
https://pubmed.ncbi.nlm.nih.gov/22428451/
https://pubmed.ncbi.nlm.nih.gov/15222650/
https://www.ncbi.nlm.nih.gov/books/NBK27156/
https://www.ncbi.nlm.nih.gov/books/NBK27156/
https://link.springer.com/protocol/10.1007/978-1-61779-842-9_1
https://link.springer.com/protocol/10.1007/978-1-61779-842-9_1
https://doi.org/10.1146/annurev.immunol.18.1.1
https://pubmed.ncbi.nlm.nih.gov/10837050/
https://doi.org/10.3389/fimmu.2021.601518
https://pubmed.ncbi.nlm.nih.gov/33763060/
https://doi.org/10.1016/j.humimm.2005.02.002
https://pubmed.ncbi.nlm.nih.gov/15935895/
https://doi.org/10.1038/s41413-019-0057-8
https://pubmed.ncbi.nlm.nih.gov/31666997/
https://doi.org/10.1186/ar571
https://pubmed.ncbi.nlm.nih.gov/12110134/
https://doi.org/10.1093/jnci/djt184
https://pubmed.ncbi.nlm.nih.gov/23852952/
https://doi.org/10.1093/rheumatology/key001
https://pubmed.ncbi.nlm.nih.gov/30445483/
https://doi.org/10.1038/nrrheum.2015.133
https://pubmed.ncbi.nlm.nih.gov/26439405/
https://doi.org/10.3171/foc/2008/24/1/e2
https://doi.org/10.3171/foc/2008/24/1/e2
https://pubmed.ncbi.nlm.nih.gov/18290740/
https://doi.org/10.1111/j.1399-0039.2008.01167.x
https://doi.org/10.1111/j.1399-0039.2008.01167.x
https://pubmed.ncbi.nlm.nih.gov/19017300/
https://doi.org/10.1016/s0140-6736(11)60071-8
https://pubmed.ncbi.nlm.nih.gov/21684383/
https://doi.org/10.1002/art.33503
https://pubmed.ncbi.nlm.nih.gov/22139851/
https://doi.org/10.3899/jrheum.120403
https://pubmed.ncbi.nlm.nih.gov/22753660/
https://doi.org/10.1186/s12891-017-1639-5
https://pubmed.ncbi.nlm.nih.gov/28662723/
https://pubmed.ncbi.nlm.nih.gov/28662723/
https://doi.org/10.1186/ar4341
https://pubmed.ncbi.nlm.nih.gov/24286455/
https://pubmed.ncbi.nlm.nih.gov/12563689/
https://doi.org/10.1080/09273948.2016.1175642
https://pubmed.ncbi.nlm.nih.gov/27232197/
https://doi.org/10.1038/nrrheum.2012.41
https://pubmed.ncbi.nlm.nih.gov/22487796/
https://www.rheumatic.theclinics.com/article/S0889-857X(12)00081-6/fulltext
https://pubmed.ncbi.nlm.nih.gov/23083748/
https://doi.org/10.1136/ard.61.suppl_3.iii8
https://pubmed.ncbi.nlm.nih.gov/12381506/
https://doi.org/10.1093/rheumatology/ket387
https://pubmed.ncbi.nlm.nih.gov/24324212/
https://doi.org/10.3389/fimmu.2020.586494
https://doi.org/10.3389/fimmu.2020.586494
https://pubmed.ncbi.nlm.nih.gov/33537028/
https://doi.org/10.1177/014107680409700102
https://pubmed.ncbi.nlm.nih.gov/14702356/
https://doi.org/10.1016/j.autrev.2011.01.011
https://pubmed.ncbi.nlm.nih.gov/21296192/
https://doi.org/10.1074/jbc.m205470200
https://pubmed.ncbi.nlm.nih.gov/12122005/


Uveitis in spondyloarthropathies

Med Hypothesis Discov Innov Optom. 2022; 3(3) 83

44.	 Zhang L, Zhang YJ, Chen J, Huang XL, Fang GS, Yang LJ,  et al. The association of HLA-B27 and Klebsiella pneumoniae in ankylosing 
spondylitis: A systematic review. Microb Pathog. 2018;117:49-54. doi: 10.1016/j.micpath.2018.02.020 pmid: 29438717

45.	 Rosenbaum JT, Asquith M. The microbiome and HLA-B27-associated acute anterior uveitis. Nat Rev Rheumatol. 2018;14(12):704-
713. doi: 10.1038/s41584-018-0097-2 pmid: 30301938

46.	 Rosenbaum JT, Lin P, Asquith M. The microbiome, HLA, and the pathogenesis of uveitis. Jpn J Ophthalmol. 2016;60(1):1-6. doi: 
10.1007/s10384-015-0416-y pmid: 26370944

47.	 Antoniou AN, Powis SJ, Elliott T. Assembly and export of MHC class I peptide ligands. Curr Opin Immunol. 2003;15(1):75-81. doi: 
10.1016/s0952-7915(02)00010-9 pmid: 12495737

48.	 Colbert RA, DeLay ML, Layh-Schmitt G, Sowders DP. HLA-B27 misfolding and spondyloarthropathies. Prion. 2009;3(1):15-26. doi: 
10.4161/pri.3.1.8072 pmid: 19363299

49.	 Schönthal AH. Endoplasmic reticulum stress: its role in disease and novel prospects for therapy. Scientifica (Cairo). 2012;2012:857516. 
doi: 10.6064/2012/857516 pmid: 24278747

50.	 Malhotra JD, Kaufman RJ. The endoplasmic reticulum and the unfolded protein response. Semin Cell Dev Biol. 2007;18(6):716-31. 
doi: 10.1016/j.semcdb.2007.09.003 pmid: 18023214

51.	 Campbell EC, Antoniou AN, Powis SJ. The multi-faceted nature of HLA class I dimer molecules. Immunology. 2012;136(4):380-4. doi: 
10.1111/j.1365-2567.2012.03593.x pmid: 22533699

52.	 Giles J, Shaw J, Piper C, Wong-Baeza I, McHugh K, Ridley A, et al. HLA-B27 homodimers and free H chains are stronger ligands for 
leukocyte Ig-like receptor B2 than classical HLA class I. J Immunol. 2012;188(12):6184-93. doi: 10.4049/jimmunol.1102711 pmid: 
22593621

53.	 Wong-Baeza I, Ridley A, Shaw J, Hatano H, Rysnik O, McHugh K, et al. KIR3DL2 binds to HLA-B27 dimers and free H chains more 
strongly than other HLA class I and promotes the expansion of T cells in ankylosing spondylitis. J Immunol. 2013;190(7):3216-24. doi: 
10.4049/jimmunol.1202926 pmid: 23440420

54.	 Suhler EB, Martin TM, Rosenbaum JT. HLA-B27-associated uveitis: overview and current perspectives. Curr Opin Ophthalmol. 
2003;14(6):378-83. doi: 10.1097/00055735-200312000-00010 pmid: 14615643

55.	 Trowsdale J, Knight JC. Major histocompatibility complex genomics and human disease. Annu Rev Genomics Hum Genet. 2013;14:301-
23. doi: 10.1146/annurev-genom-091212-153455 pmid: 23875801

56.	 Robinson PC, Brown MA. Genetics of ankylosing spondylitis. Mol Immunol. 2014;57(1):2-11. doi: 10.1016/j.molimm.2013.06.013 
pmid: 23916070

57.	 Chan AT, Kollnberger SD, Wedderburn LR, Bowness P. Expansion and enhanced survival of natural killer cells expressing the killer 
immunoglobulin-like receptor KIR3DL2 in spondylarthritis. Arthritis Rheum. 2005;52(11):3586-95. doi: 10.1002/art.21395 pmid: 
16255049

58.	 Bowness P, Ridley A, Shaw J, Chan AT, Wong-Baeza I, Fleming M, et al. Th17 cells expressing KIR3DL2+ and responsive to HLA-B27 
homodimers are increased in ankylosing spondylitis. J Immunol. 2011;186(4):2672-80. doi: 10.4049/jimmunol.1002653 pmid: 
21248258

59.	 International Genetics of Ankylosing Spondylitis Consortium (IGAS), Cortes A, Hadler J, Pointon JP, Robinson PC, Karaderi T, Leo 
P, et al. Identification of multiple risk variants for ankylosing spondylitis through high-density genotyping of immune-related loci. Nat 
Genet. 2013;45(7):730-8. doi: 10.1038/ng.2667 pmid: 23749187

60.	 Lynch S, Santos SG, Campbell EC, Nimmo AM, Botting C, Prescott A, et al. Novel MHC class I structures on exosomes. J Immunol. 
2009;183(3):1884-91. doi: 10.4049/jimmunol.0900798 pmid: 19596992

61.	 Ranganathan V, Gracey E, Brown MA, Inman RD, Haroon N. Pathogenesis of ankylosing spondylitis - recent advances and future 
directions. Nat Rev Rheumatol. 2017;13(6):359-367. doi: 10.1038/nrrheum.2017.56 pmid: 28446810

62.	 Evans DM, Spencer CC, Pointon JJ, Su Z, Harvey D, Kochan G, et al; Australo-Anglo-American Spondyloarthritis Consortium (TASC); 
Wellcome Trust Case Control Consortium 2 (WTCCC2). Interaction between ERAP1 and HLA-B27 in ankylosing spondylitis 
implicates peptide handling in the mechanism for HLA-B27 in disease susceptibility. Nat Genet. 2011;43(8):761-7. doi: 10.1038/
ng.873 pmid: 21743469

63.	 Davidson SI, Wu X, Liu Y, Wei M, Danoy PA, Thomas G, et al. Association of ERAP1, but not IL23R, with ankylosing spondylitis in a 
Han Chinese population. Arthritis Rheum. 2009;60(11):3263-8. doi: 10.1002/art.24933 pmid: 19877036

64.	 Alvarez-Navarro C, López de Castro JA. ERAP1 in ankylosing spondylitis: genetics, biology and pathogenetic role. Curr Opin 
Rheumatol. 2013;25(4):419-25. doi: 10.1097/BOR.0b013e328362042f pmid: 23656713

65.	 Rudwaleit M, van der Heijde D, Landewé R, Listing J, Akkoc N, Brandt J. The development of Assessment of SpondyloArthritis 
international Society classification criteria for axial spondyloarthritis (part II): validation and final selection. Ann Rheum Dis. 
2009;68(6):777-83. doi: 10.1136/ard.2009.108233. Erratum in: Ann Rheum Dis. 2019;78(6):e59. pmid: 19297344

66.	 Rudwaleit M, van der Heijde D, Landewé R, Akkoc N, Brandt J, Chou CT, et al. The Assessment of SpondyloArthritis International 
Society classification criteria for peripheral spondyloarthritis and for spondyloarthritis in general. Ann Rheum Dis. 2011;70(1):25-31. 
doi: 10.1136/ard.2010.133645 pmid: 21109520

67.	 Chang JH, McCluskey PJ, Wakefield D. Acute anterior uveitis and HLA-B27. Surv Ophthalmol. 2005;50(4):364-88. doi: 10.1016/j.
survophthal.2005.04.003 pmid: 15967191

68.	 Zeboulon N, Dougados M, Gossec L. Prevalence and characteristics of uveitis in the spondyloarthropathies: a systematic literature 
review. Ann Rheum Dis. 2008;67(7):955-9. doi: 10.1136/ard.2007.075754 pmid: 17962239

69.	 El Maghraoui A. Extra-articular manifestations of ankylosing spondylitis: prevalence, characteristics and therapeutic implications. Eur J 
Intern Med. 2011;22(6):554-60. doi: 10.1016/j.ejim.2011.06.006 pmid: 22075279

70.	 Bredella MA, Steinbach LS, Morgan S, Ward M, Davis JC. MRI of the sacroiliac joints in patients with moderate to severe ankylosing 
spondylitis. AJR Am J Roentgenol. 2006;187(6):1420-6. doi: 10.2214/AJR.05.1423 pmid: 17114530

71.	 Bradbury LA, Hollis KA, Gautier B, Shankaranarayana S, Robinson PC, Saad N, et al. Diffusion-weighted Imaging Is a Sensitive and 
Specific Magnetic Resonance Sequence in the Diagnosis of Ankylosing Spondylitis. J Rheumatol. 2018;45(6):771-778. doi: 10.3899/
jrheum.170312 pmid: 29449501

72.	 Weber U, Østergaard M, Lambert RG, Pedersen SJ, Chan SM, Zubler V, et al. Candidate lesion-based criteria for defining a positive 
sacroiliac joint MRI in two cohorts of patients with axial spondyloarthritis. Ann Rheum Dis. 2015;74(11):1976-82. doi: 10.1136/
annrheumdis-2014-205408 pmid: 24925836

73.	 Weber U, Zubler V, Zhao Z, Lambert RG, Chan SM, Pedersen SJ, et al. Does spinal MRI add incremental diagnostic value to MRI of the 

https://doi.org/10.1016/j.micpath.2018.02.020
https://pubmed.ncbi.nlm.nih.gov/29438717/
https://doi.org/10.1038/s41584-018-0097-2
https://pubmed.ncbi.nlm.nih.gov/30301938/
https://doi.org/10.1007/s10384-015-0416-y
https://doi.org/10.1007/s10384-015-0416-y
https://pubmed.ncbi.nlm.nih.gov/26370944/
https://doi.org/10.1016/s0952-7915(02)00010-9
https://doi.org/10.1016/s0952-7915(02)00010-9
https://pubmed.ncbi.nlm.nih.gov/12495737/
https://doi.org/10.4161/pri.3.1.8072
https://doi.org/10.4161/pri.3.1.8072
https://pubmed.ncbi.nlm.nih.gov/19363299/
https://doi.org/10.6064/2012/857516
https://pubmed.ncbi.nlm.nih.gov/24278747/
https://doi.org/10.1016/j.semcdb.2007.09.003
https://pubmed.ncbi.nlm.nih.gov/18023214/
https://doi.org/10.1111/j.1365-2567.2012.03593.x
https://doi.org/10.1111/j.1365-2567.2012.03593.x
https://pubmed.ncbi.nlm.nih.gov/22533699/
https://doi.org/10.4049/jimmunol.1102711
https://pubmed.ncbi.nlm.nih.gov/22593621/
https://pubmed.ncbi.nlm.nih.gov/22593621/
https://doi.org/10.4049/jimmunol.1202926
https://doi.org/10.4049/jimmunol.1202926
https://pubmed.ncbi.nlm.nih.gov/23440420/
https://doi.org/10.1097/00055735-200312000-00010
https://pubmed.ncbi.nlm.nih.gov/14615643/
https://doi.org/10.1146/annurev-genom-091212-153455
https://pubmed.ncbi.nlm.nih.gov/23875801/
https://doi.org/10.1016/j.molimm.2013.06.013
https://pubmed.ncbi.nlm.nih.gov/23916070/
https://doi.org/10.1002/art.21395
https://pubmed.ncbi.nlm.nih.gov/16255049/
https://pubmed.ncbi.nlm.nih.gov/16255049/
https://doi.org/10.4049/jimmunol.1002653
https://pubmed.ncbi.nlm.nih.gov/21248258/
https://pubmed.ncbi.nlm.nih.gov/21248258/
https://doi.org/10.1038/ng.2667
https://pubmed.ncbi.nlm.nih.gov/23749187/
https://doi.org/10.4049/jimmunol.0900798
https://pubmed.ncbi.nlm.nih.gov/19596992/
https://doi.org/10.1038/nrrheum.2017.56
https://pubmed.ncbi.nlm.nih.gov/28446810/
https://doi.org/10.1038/ng.873
https://doi.org/10.1038/ng.873
https://pubmed.ncbi.nlm.nih.gov/21743469/
https://doi.org/10.1002/art.24933
https://pubmed.ncbi.nlm.nih.gov/19877036/
https://doi.org/10.1097/bor.0b013e328362042f
https://pubmed.ncbi.nlm.nih.gov/23656713/
https://doi.org/10.1136/ard.2009.108233
https://pubmed.ncbi.nlm.nih.gov/19297344/
https://doi.org/10.1136/ard.2010.133645
https://pubmed.ncbi.nlm.nih.gov/21109520/
https://www.surveyophthalmol.com/article/S0039-6257(05)00041-X/fulltext
https://www.surveyophthalmol.com/article/S0039-6257(05)00041-X/fulltext
https://pubmed.ncbi.nlm.nih.gov/15967191/
https://doi.org/10.1136/ard.2007.075754
https://pubmed.ncbi.nlm.nih.gov/17962239/
https://doi.org/10.1016/j.ejim.2011.06.006
https://pubmed.ncbi.nlm.nih.gov/22075279/
https://doi.org/10.2214/ajr.05.1423
https://pubmed.ncbi.nlm.nih.gov/17114530/
https://doi.org/10.3899/jrheum.170312
https://doi.org/10.3899/jrheum.170312
https://pubmed.ncbi.nlm.nih.gov/29449501/
https://doi.org/10.1136/annrheumdis-2014-205408
https://doi.org/10.1136/annrheumdis-2014-205408
https://pubmed.ncbi.nlm.nih.gov/24925836/


Uveitis in spondyloarthropathies

Med Hypothesis Discov Innov Optom. 2022; 3(3)84

sacroiliac joints alone in patients with non-radiographic axial spondyloarthritis? Ann Rheum Dis. 2015;74(6):985-92. doi: 10.1136/
annrheumdis-2013-203887 pmid: 24451240

74.	 Rudwaleit M, Khan MA, Sieper J. The challenge of diagnosis and classification in early ankylosing spondylitis: do we need new criteria? 
Arthritis Rheum. 2005;52(4):1000-8. doi: 10.1002/art.20990 pmid: 15818678

75.	 Stavropoulos PG, Soura E, Kanelleas A, Katsambas A, Antoniou C. Reactive arthritis. J Eur Acad Dermatol Venereol. 2015;29(3):415-
24. doi: 10.1111/jdv.12741 pmid: 25199646

76.	 Selmi C, Gershwin ME. Diagnosis and classification of reactive arthritis. Autoimmun Rev. 2014;13(4-5):546-9. doi: 10.1016/j.
autrev.2014.01.005 pmid: 24418301

77.	 Hannu T. Reactive arthritis. Best Pract Res Clin Rheumatol. 2011;25(3):347-57. doi: 10.1016/j.berh.2011.01.018 pmid: 22100285
78.	 Pato E, Bañares A, Jover JA, Fernández-Gutiérrez B, Godoy F, Morado C, et al. Undiagnosed spondyloarthropathy in patients presenting 

with anterior uveitis. J Rheumatol. 2000;27(9):2198-202. pmid: 10990234
79.	 Karaconji T, Maconochie Z, McCluskey P. Acute anterior uveitis in Sydney. Ocul Immunol Inflamm. 2013;21(2):108-14. doi: 

10.3109/09273948.2012.745882 pmid: 23252660
80.	 Stolwijk C, van Tubergen A, Castillo-Ortiz JD, Boonen A. Prevalence of extra-articular manifestations in patients with ankylosing 

spondylitis: a systematic review and meta-analysis. Ann Rheum Dis. 2015;74(1):65-73. doi: 10.1136/annrheumdis-2013-203582 
pmid: 23999006

81.	 Acharya NR, Tham VM, Esterberg E, Borkar DS, Parker JV, Vinoya AC, et al. Incidence and prevalence of uveitis: results from the Pacific 
Ocular Inflammation Study. JAMA Ophthalmol. 2013;131(11):1405-12. doi: 10.1001/jamaophthalmol.2013.4237 pmid: 24008391

82.	 Juanola X, Loza Santamaría E, Cordero-Coma M; SENTINEL Working Group. Description and Prevalence of Spondyloarthritis in 
Patients with Anterior Uveitis: The SENTINEL Interdisciplinary Collaborative Project. Ophthalmology. 2016;123(8):1632-1636. doi: 
10.1016/j.ophtha.2016.03.010 pmid: 27084561

83.	 Canouï-Poitrine F, Lekpa FK, Farrenq V, Boissinot V, Hacquard-Bouder C, Comet D, et al. Prevalence and factors associated with uveitis 
in spondylarthritis patients in France: results from an observational survey. Arthritis Care Res (Hoboken). 2012;64(6):919-24. doi: 
10.1002/acr.21616 pmid: 22262475

84.	 Tan WJ, Poh EW, Wong PY, Ho SL, Lim WK, Teoh SC. Trends in patterns of anterior uveitis in a tertiary institution in singapore. Ocul 
Immunol Inflamm. 2013;21(4):270-5. doi: 10.3109/09273948.2013.779725 pmid: 23617304

85.	 D’Ambrosio EM, La Cava M, Tortorella P, Gharbiya M, Campanella M, Iannetti L. Clinical Features and Complications of the HLA-B27-
associated Acute Anterior Uveitis: A Metanalysis. Semin Ophthalmol. 2017;32(6):689-701. doi: 10.3109/08820538.2016.1170158 
pmid: 27404944

86.	 Jhaj G, Kopplin LJ. Ocular features of the HLA-B27-positive seronegative spondyloarthropathies. Curr Opin Ophthalmol. 
2018;29(6):552-557. doi: 10.1097/ICU.0000000000000525 pmid: 30148724

87.	 Ji SX, Yin XL, Yuan RD, Zheng Z, Huo Y, Zou H. Clinical features of ankylosing spondylitis associated with acute anterior uveitis in 
Chinese patients. Int J Ophthalmol. 2012;5(2):164-6. doi: 10.3980/j.issn.2222-3959.2012.02.09 pmid: 22762042

88.	 Lee JH, Choi M, Rim THT, Lee SC, Lee CS. Clinical Characteristics and Prognostic Factors in Ankylosing Spondylitis Associated 
Uveitis. Ocul Immunol Inflamm. 2019;27(1):64-69. doi: 10.1080/09273948.2017.1359630 pmid: 29020487

89.	 Oh BL, Lee JS, Lee EY, Lee HY, Yu HG. Recurrent anterior uveitis and subsequent incidence of ankylosing spondylitis: a nationwide 
cohort study from 2002 to 2013. Arthritis Res Ther. 2018;20(1):22. doi: 10.1186/s13075-018-1522-2 pmid: 29415753

90.	 Yang P, Wan W, Du L, Zhou Q, Qi J, Liang L, et al. Clinical features of HLA-B27-positive acute anterior uveitis with or without ankylosing 
spondylitis in a Chinese cohort. Br J Ophthalmol. 2018;102(2):215-219. doi: 10.1136/bjophthalmol-2016-309499 pmid: 28607176

91.	 Sungur G md, Yakin M md, Uzman S md, Balta O md, Orman G md, Ornek F md. Clinical Features and Prognosis of Uveitis in a Turkish 
Patient Population with Ankylosing Spondylitis: Incidence and Management of Ocular Complications. Ocul Immunol Inflamm. 
2019;27(4):551-559. doi: 10.1080/09273948.2018.1431290 pmid: 29474135

92.	 Park SC, Ham DI. Clinical features and prognosis of HLA-B27 positive and negative anterior uveitis in a Korean population. J Korean 
Med Sci. 2009;24(4):722-8. doi: 10.3346/jkms.2009.24.4.722 pmid: 19654959

93.	 Yen JC, Hsu CA, Hsiao SH, Hsu MH. Acute Anterior Uveitis as a Risk Factor of Ankylosing Spondylitis-A National Population-Based 
Study. Int J Environ Res Public Health. 2017;14(1):107. doi: 10.3390/ijerph14010107 pmid: 28124984

94.	 Pathanapitoon K, Dodds EM, Cunningham ET Jr, Rothova A. Clinical Spectrum of HLA-B27-associated Ocular Inflammation. Ocul 
Immunol Inflamm. 2017;25(4):569-576. doi: 10.1080/09273948.2016.1185527 pmid: 27428361

95.	 İnanç M, Şimşek M, Çakar Özdal MP. Etiological and Clinical Characteristics of HLA-B27-associated Uveitis in a Tertiary Referral 
Center. Turk J Ophthalmol. 2019;49(1):10-14. doi: 10.4274/tjo.galenos.2018.53896 pmid: 30829019

96.	 Shimakawa M, Kawahara Y, Toyoguchi M, Ohashi Y, Matsuo H, Hori S. Comparing the Clinical Features of Anterior Uveitis Between 
Patients With HLA–B27 Associated Acute Anterior Uveitis or Behcet’S Disease. Investigative Ophthalmology & Visual Science. 
2006;47(13):2424-. Link 

97.	 Monnet D, Breban M, Hudry C, Dougados M, Brézin AP. Ophthalmic findings and frequency of extraocular manifestations in patients 
with HLA-B27 uveitis: a study of 175 cases. Ophthalmology. 2004;111(4):802-9. doi: 10.1016/j.ophtha.2003.07.011 pmid: 15051216

98.	 Fallahi S, Jamshidi AR. Diagnostic Delay in Ankylosing Spondylitis: Related Factors and Prognostic Outcomes. Arch Rheumatol. 
2015;31(1):24-30. doi: 10.5606/ArchRheumatol.2016.5562 pmid: 29900990

99.	 Magrey M, Yi E, Wolin D, Price M, Chirila C, Davenport E, et al. Understanding Barriers in the Pathway to Diagnosis of Ankylosing 
Spondylitis: Results From a US Survey of 1690 Physicians From 10 Specialties. ACR Open Rheumatol. 2020;2(10):616-626. doi: 
10.1002/acr2.11179 pmid: 33029932

100.	Dincer U, Cakar E, Kiralp MZ, Dursun H. Diagnosis delay in patients with ankylosing spondylitis: possible reasons and proposals for 
new diagnostic criteria. Clin Rheumatol. 2008;27(4):457-62. doi: 10.1007/s10067-007-0727-6 pmid: 17899306

101.	Lu MC, Hsu BB, Koo M, Lai NS. Higher risk of incident ankylosing spondylitis in patients with uveitis: a secondary cohort analysis of a 
nationwide, population-based health claims database. Scand J Rheumatol. 2017;46(6):468-473. doi: 10.1080/03009742.2017.1282686 
pmid: 28485181

102.	O’Rourke M, Haroon M, Ramasamy P, FitzGerald O, Murphy C. The Dublin Uveitis Evaluation Tool (DUET)–an algorithm for 
earlier diagnosis of spondyloarthropathies by ophthalmologists in acute anterior uveitis. Acta Ophthalmologica. 2014;92(s253).  doi: 
10.1111/j.1755-3768.2014.3445.x 

103.	Sykes M, Hamilton L, Gaffney K. A Prospective Evaluation of The Dublin Uveitis Evaluation Tool in Uk Clinical Practice. Rheumatology. 
2017;56(suppl_2): kex062.102. doi: 10.1093/rheumatology/kex062.102 

https://doi.org/10.1136/annrheumdis-2013-203887
https://doi.org/10.1136/annrheumdis-2013-203887
https://pubmed.ncbi.nlm.nih.gov/24451240/
https://doi.org/10.1002/art.20990
https://pubmed.ncbi.nlm.nih.gov/15818678/
https://doi.org/10.1111/jdv.12741
https://pubmed.ncbi.nlm.nih.gov/25199646/
https://doi.org/10.1016/j.autrev.2014.01.005
https://doi.org/10.1016/j.autrev.2014.01.005
https://pubmed.ncbi.nlm.nih.gov/24418301/
https://doi.org/10.1016/j.berh.2011.01.018
https://pubmed.ncbi.nlm.nih.gov/22100285/
https://pubmed.ncbi.nlm.nih.gov/10990234/
https://doi.org/10.3109/09273948.2012.745882
https://doi.org/10.3109/09273948.2012.745882
https://pubmed.ncbi.nlm.nih.gov/23252660/
https://doi.org/10.1136/annrheumdis-2013-203582
https://pubmed.ncbi.nlm.nih.gov/23999006/
https://doi.org/10.1001/jamaophthalmol.2013.4237
https://pubmed.ncbi.nlm.nih.gov/24008391/
https://www.aaojournal.org/article/S0161-6420(16)00347-X/fulltext
https://www.aaojournal.org/article/S0161-6420(16)00347-X/fulltext
https://pubmed.ncbi.nlm.nih.gov/27084561/
https://doi.org/10.1002/acr.21616
https://doi.org/10.1002/acr.21616
https://pubmed.ncbi.nlm.nih.gov/22262475/
https://doi.org/10.3109/09273948.2013.779725
https://pubmed.ncbi.nlm.nih.gov/23617304/
https://doi.org/10.3109/08820538.2016.1170158
https://pubmed.ncbi.nlm.nih.gov/27404944/
https://doi.org/10.1097/icu.0000000000000525
https://pubmed.ncbi.nlm.nih.gov/30148724/
https://doi.org/10.3980/j.issn.2222-3959.2012.02.09
https://pubmed.ncbi.nlm.nih.gov/22762042/
https://doi.org/10.1080/09273948.2017.1359630
https://pubmed.ncbi.nlm.nih.gov/29020487/
https://doi.org/10.1186/s13075-018-1522-2
https://pubmed.ncbi.nlm.nih.gov/29415753/
https://doi.org/10.1136/bjophthalmol-2016-309499
https://pubmed.ncbi.nlm.nih.gov/28607176/
https://doi.org/10.1080/09273948.2018.1431290
https://pubmed.ncbi.nlm.nih.gov/29474135/
https://doi.org/10.3346/jkms.2009.24.4.722
https://pubmed.ncbi.nlm.nih.gov/19654959/
https://doi.org/10.3390/ijerph14010107
https://pubmed.ncbi.nlm.nih.gov/28124984/
https://doi.org/10.1080/09273948.2016.1185527
https://pubmed.ncbi.nlm.nih.gov/27428361/
https://doi.org/10.4274/tjo.galenos.2018.53896
https://pubmed.ncbi.nlm.nih.gov/30829019/
https://iovs.arvojournals.org/article.aspx?articleid=2392272
https://doi.org/10.1016/j.ophtha.2003.07.011
https://pubmed.ncbi.nlm.nih.gov/15051216/
https://doi.org/10.5606/archrheumatol.2016.5562
https://pubmed.ncbi.nlm.nih.gov/29900990/
https://doi.org/10.1002/acr2.11179
https://doi.org/10.1002/acr2.11179
https://pubmed.ncbi.nlm.nih.gov/33029932/
https://doi.org/10.1007/s10067-007-0727-6
https://pubmed.ncbi.nlm.nih.gov/17899306/
https://doi.org/10.1080/03009742.2017.1282686
https://pubmed.ncbi.nlm.nih.gov/28485181/
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1755-3768.2014.3445.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1755-3768.2014.3445.x
https://academic.oup.com/rheumatology/article/56/suppl_2/kex062.102/4106606


Uveitis in spondyloarthropathies

Med Hypothesis Discov Innov Optom. 2022; 3(3) 85

104.	Haroon M, O’Rourke M, Ramasamy P, Murphy CC, FitzGerald O. A novel evidence-based detection of undiagnosed spondyloarthritis 
in patients presenting with acute anterior uveitis: the DUET (Dublin Uveitis Evaluation Tool). Ann Rheum Dis. 2015;74(11):1990-5. 
doi: 10.1136/annrheumdis-2014-205358 pmid: 24928841

105.	Wakefield D, Chang JH, Amjadi S, Maconochie Z, Abu El-Asrar A, McCluskey P. What is new HLA-B27 acute anterior uveitis? Ocul 
Immunol Inflamm. 2011;19(2):139-44. doi: 10.3109/09273948.2010.542269 pmid: 21428757

106.	Gutteridge IF, Hall AJ. Acute anterior uveitis in primary care. Clin Exp Optom. 2007;90(5):390; author reply 390. doi: 10.1111/j.1444-
0938.2007.00186.x pmid: 17697189

107.	Sharma SM, Jackson D. Uveitis and spondyloarthropathies. Best Pract Res Clin Rheumatol. 2017;31(6):846-862. doi: 10.1016/j.
berh.2018.08.002 pmid: 30509444

108.	Samudre SS, Lattanzio FA Jr, Williams PB, Sheppard JD Jr. Comparison of topical steroids for acute anterior uveitis. J Ocul Pharmacol 
Ther. 2004;20(6):533-47. doi: 10.1089/jop.2004.20.533 pmid: 15684812

109.	Sheppard JD, Toyos MM, Kempen JH, Kaur P, Foster CS. Difluprednate 0.05% versus prednisolone acetate 1% for endogenous anterior 
uveitis: a phase III, multicenter, randomized study. Invest Ophthalmol Vis Sci. 2014;55(5):2993-3002. doi: 10.1167/iovs.13-12660 
pmid: 24677110

110.	Garcia-Montoya L, Gul H, Emery P. Recent advances in ankylosing spondylitis: understanding the disease and management. F1000Res. 
2018;7:F1000 Faculty Rev-1512. doi: 10.12688/f1000research.14956.1 pmid: 30345001

111.	Peloso PM, Braun J. Expanding the armamentarium for the spondyloarthropathies. Arthritis Res Ther. 2004;6 Suppl 2(Suppl 2):S36-43. 
doi: 10.1186/ar1012 pmid: 15228620

112.	Ogrendik M. Treatment of ankylosing spondylitis with moxifloxacin. South Med J. 2007;100(4):366-70. doi: 10.1097/
SMJ.0b013e31802fa2a8 pmid: 17458395

113.	Öğrendik M. Treatment of ankylosing spondylitis with co-amoxiclav. Clin Exp Pharmacol Physiol. 2018;45(7):742-744. doi: 
10.1111/1440-1681.12952 pmid: 29676028

114.	Kim M, Won JY, Choi SY, Ju JH, Park YH. Anti-TNFα Treatment for HLA-B27-Positive Ankylosing Spondylitis-Related Uveitis. Am J 
Ophthalmol. 2016;170:32-40. doi: 10.1016/j.ajo.2016.07.016 pmid: 27470062

115.	Davis JC Jr, Huang F, Maksymowych W. New therapies for ankylosing spondylitis: etanercept, thalidomide, and pamidronate. Rheum 
Dis Clin North Am. 2003;29(3):481-94, viii. doi: 10.1016/s0889-857x(03)00028-0 pmid: 12951863

116.	Shekha M, Shaikh OA, Shaikh G, Ochani S, Ullah K. Upadacitinib for Spondyloarthritis; A new treatment option. Ann Med Surg 
(Lond). 2022;82:104664. doi: 10.1016/j.amsu.2022.104664 pmid: 36268430

117.	Baraliakos X, Østergaard M, Gensler LS, Poddubnyy D, Lee EY, Kiltz U, et al; SURPASS Study Group. Comparison of the Effects 
of Secukinumab and Adalimumab Biosimilar on Radiographic Progression in Patients with Ankylosing Spondylitis: Design of a 
Randomized, Phase IIIb Study (SURPASS). Clin Drug Investig. 2020;40(3):269-278. doi: 10.1007/s40261-020-00886-7 pmid: 
31983056

118.	Landewé R, Braun J, Deodhar A, Dougados M, Maksymowych WP, Mease PJ, et al. Efficacy of certolizumab pegol on signs and 
symptoms of axial spondyloarthritis including ankylosing spondylitis: 24-week results of a double-blind randomised placebo-controlled 
Phase 3 study. Ann Rheum Dis. 2014;73(1):39-47. doi: 10.1136/annrheumdis-2013-204231 pmid: 24013647

119.	Cao Z, Guo J, Li Q, Li Y, Wu J. Optimal Biologic Drugs for the Treatment of Ankylosing Spondylitis: Results from a Network Meta-
Analysis and Network Metaregression. Biomed Res Int. 2022;2022:8316106. doi: 10.1155/2022/8316106 pmid: 35845959

120.	Braun J, Deodhar A, Dijkmans B, Geusens P, Sieper J, Williamson P, et al; Ankylosing Spondylitis Study for the Evaluation of 
Recombinant Infliximab Therapy Study Group. Efficacy and safety of infliximab in patients with ankylosing spondylitis over a two-year 
period. Arthritis Rheum. 2008;59(9):1270-8. doi: 10.1002/art.24001 pmid: 18759257

121.	Taban M, Dupps WJ, Mandell B, Perez VL. Etanercept (enbrel)-associated inflammatory eye disease: case report and review of the 
literature. Ocul Immunol Inflamm. 2006;14(3):145-50. doi: 10.1080/09273940600659393 pmid: 16766397

122.	Brito-Zerón P, Perez-Alvarez R, Ramos-Casals M; BIOGEAS Study Group. Etanercept and uveitis: friends or foes? Curr Med Res Opin. 
2015;31(2):251-2. doi: 10.1185/03007995.2014.993024 pmid: 25438042

123.	Pasadhika S, Rosenbaum JT. Update on the use of systemic biologic agents in the treatment of noninfectious uveitis. Biologics. 
2014;8:67-81. doi: 10.2147/BTT.S41477 pmid: 24600203

https://doi.org/10.1136/annrheumdis-2014-205358
https://pubmed.ncbi.nlm.nih.gov/24928841/
https://doi.org/10.3109/09273948.2010.542269
https://pubmed.ncbi.nlm.nih.gov/21428757/
https://doi.org/10.1111/j.1444-0938.2007.00186.x
https://doi.org/10.1111/j.1444-0938.2007.00186.x
https://pubmed.ncbi.nlm.nih.gov/17697189/
https://doi.org/10.1016/j.berh.2018.08.002
https://doi.org/10.1016/j.berh.2018.08.002
https://pubmed.ncbi.nlm.nih.gov/30509444/
https://doi.org/10.1089/jop.2004.20.533
https://pubmed.ncbi.nlm.nih.gov/15684812/
https://doi.org/10.1167/iovs.13-12660
https://pubmed.ncbi.nlm.nih.gov/24677110/
https://doi.org/10.12688/f1000research.14956.1
https://pubmed.ncbi.nlm.nih.gov/30345001/
https://doi.org/10.1186/ar1012
https://pubmed.ncbi.nlm.nih.gov/15228620/
https://doi.org/10.1097/smj.0b013e31802fa2a8
https://doi.org/10.1097/smj.0b013e31802fa2a8
https://pubmed.ncbi.nlm.nih.gov/17458395/
https://doi.org/10.1111/1440-1681.12952
https://doi.org/10.1111/1440-1681.12952
https://pubmed.ncbi.nlm.nih.gov/29676028/
https://doi.org/10.1016/j.ajo.2016.07.016
https://pubmed.ncbi.nlm.nih.gov/27470062/
https://www.rheumatic.theclinics.com/article/S0889-857X(03)00028-0/fulltext
https://pubmed.ncbi.nlm.nih.gov/12951863/
https://doi.org/10.1016/j.amsu.2022.104664
https://pubmed.ncbi.nlm.nih.gov/36268430/
https://doi.org/10.1007/s40261-020-00886-7
https://pubmed.ncbi.nlm.nih.gov/31983056/
https://pubmed.ncbi.nlm.nih.gov/31983056/
https://doi.org/10.1136/annrheumdis-2013-204231
https://pubmed.ncbi.nlm.nih.gov/24013647/
https://doi.org/10.1155/2022/8316106
https://pubmed.ncbi.nlm.nih.gov/35845959/
https://doi.org/10.1002/art.24001
https://pubmed.ncbi.nlm.nih.gov/18759257/
https://doi.org/10.1080/09273940600659393
https://pubmed.ncbi.nlm.nih.gov/16766397/
https://doi.org/10.1185/03007995.2014.993024
https://pubmed.ncbi.nlm.nih.gov/25438042/
https://doi.org/10.2147/btt.s41477
https://pubmed.ncbi.nlm.nih.gov/24600203/

	Uveitis in spondyloarthropathies 
	ABSTRACT
	KEYWORDS
	INTRODUCTION
	Pathogenesis and Genetics of Spondyloarthropathies 
	Systemic Manifestations of Spondyloarthropathies 
	Ankylosing Spondylitis
	Reactive arthritis
	Psoriatic Arthritis

	Ocular Disease in Spondyloarthropathies 
	Treatment
	Treatment of ocular disease
	Treatment of systemic disease


	CONCLUSIONS
	ETHICAL DECLARATIONS 
	Ethical approval
	Conflict of interests

	FUNDING
	ACKNOWLEDGMENTS
	REFERENCES


