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Abstract

Objective—Reactive Arthritis (ReA) is an inflammatory spondyloarthritis occurring after 

infection at a distant site. Chlamydia trachomatis is proposed to be the most common cause of 

ReA, yet the incidence of sexually-acquired ReA (SARA) has not been well established. We 

therefore carried out a systematic literature review to collate and critically evaluate the published 

evidence regarding the incidence of SARA.

Methods—MEDLINE and EMBASE databases were searched using free-text and MeSH terms 

relating to infection and ReA. The title and abstract of articles returned were screened 

independently by two reviewers and potentially relevant articles assessed in full. Data was 

extracted from relevant articles and a risk of bias assessment carried out using a validated tool. 

Heterogeneity of study methodology and results precluded meta-analysis.

Results—The search yielded a total of 11680 articles, and a further 17 were identified from 

review articles. After screening, 55 papers were assessed in full, from which 3 met the relevant 

inclusion criteria for the review. The studies reported an incidence of SARA of 3.0% - 8.1% and 

were found to be of low to moderate quality.

Conclusions—More studies are required to address the lack of data regarding the incidence of 

SARA. Specific and sensitive classification criteria must be developed in order for consistent 

classification and valid conclusions to be drawn. In clinical practice, it is recommended clinicians 

discuss the possibility of ReA developing at the time of STI diagnosis, and to encourage patients 

to return if they experience any relevant symptoms.
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Introduction

Reactive Arthritis (ReA) is an inflammatory spondyloarthritis occurring after infection at a 

distant site. It typically occurs in young adults, one to four weeks after infection and can 

affect axial or peripheral joints and periarticular tissues [1]. While ReA is usually mild and 

self-limiting, up to 18% of those affected develop a chronic arthritis [2]. In some, but not all 

studies, the HLA-B27 gene is associated with increased severity and chronicity of ReA [3].

It is reported that ReA can be triggered by infection with bacteria, viruses and parasites [4, 

5] with the most frequent microbial triggers infecting the gastrointestinal or genitourinary 

tracts [1]. Chlamydia trachomatis is proposed to be the most common cause of ReA [4, 6–9], 

with other sexually transmitted infections (STIs) including Neisseria gonorrhoeae (distinct 

from its role in septic gonococcal arthritis), and Ureaplasma urealyticum also implicated 

[10]. ReA triggered by an STI is referred to as sexually acquired reactive arthritis (SARA) 

[10].

The association of arthritis with STIs has been long recognised. Hippocrates was probably 

the first to link the presence of arthritis and infection in the genitourinary tract when he 

observed, at a time when the term “gout” was used to refer to acute arthritis, that “A youth 

does not suffer from gout until after sexual intercourse” [11, 12]. The first report of joint 

involvement after venereal disease was in 1715 by Musgrave, and the first clear description 

given by Swediaur in 1798 and 1809 [13], though the term “reactive arthritis”, referring to 

nonpurulent arthritis associated with infection, wasn’t introduced until 1969 [14, 15].

Despite this long history and extensive literature, the incidence rate of ReA after STI is not 

well established. A large proportion of ReA cases are probably unrecognised due to mild 

symptoms and resolution without treatment [1]. It is also unclear how long after infection 

ReA can occur, and which infections can cause ReA [16]. This is complicated by conflicting 

data regarding pathophysiology, where the inciting events could include viable bacteria in 

the synovium or an immune-mediated mechanism in response to chlamydial antigenic debris 

at the synovial site [9, 17–19]. As such, there are no validated diagnostic criteria for ReA for 

clinical use [2] and no universally accepted classification criteria for clinical research which 

leads to inconsistency in reported incidence rates in the literature [8, 20].

Despite this, many studies have attempted to determine an incidence rate for ReA. The 

systematic literature reviews to date have focussed on ReA triggered by enteric infection 

with ReA rates reported as 2.86% - 5.8% [21–23]. Despite chlamydia being widely stated as 

the most common infection causing ReA, there has not been a systematic review assessing 

the incidence of SARA. We therefore carried out a systematic literature review to collate and 

critically evaluate the published evidence regarding the incidence of SARA.

Methods

The methods recommended by the Centre for Reviews and Dissemination (CRD), University 

of York [24] were used and the data reported following guidelines set out in the Preferred 

Reporting Items for Systematic reviews and Meta-Analysis (PRISMA) statement [25]. The 

protocol for this study is available on request from the authors.
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Eligibility criteria

Studies were included that reported an incidence or proportion of ReA cases after any 

sexually-associated infection, with the exception of Human Immunodeficiency Virus (HIV). 

HIV was excluded as a trigger for SARA as although ReA is reported in people with HIV 

infection, it is not clear whether this is due to HIV per se, or as immunocompromised status 

results in opportunistic infections (such as other STIs) which trigger ReA [26]. The current 

epidemiological data regarding HIV and ReA are too complex and variable to draw 

conclusions about the relationship between HIV infection and ReA [26]. As this literature 

has already been comprehensively reviewed elsewhere, we decided to exclude studies of 

HIV and ReA from our review.

All prospective studies assessing for ReA after infection, where ReA could be assessed at 

the time of diagnosis of infection or at follow-up were included. All time periods and 

populations were included, including any age-group, gender, or country. Only studies with 

laboratory confirmation of the infection were included to avoid biasing rates due to 

including subjects with infection based on self-report. Studies that identified ReA and 

retrospectively tested for STIs were excluded, as were articles not written in English 

language, as translation facilities were not available.

Information sources

MEDLINE and EMBASE databases (1946-present) were searched to produce a database of 

abstracts, eliminating any duplicate articles.

Search strategy

Search terms were generated on the basis of the research objective and included infection 

terms and ReA terms. Both Medical Subject Headings (MeSH) terms and free-text terms 

were used. Search terms including enteropathogenic causes of ReA were included to identify 

papers which may have included STI organisms but not included the title or abstract. 

Reiter’s syndrome terms were included, as this has been used synonymously with ReA in 

the past. We sought the input of an information specialist to assist in developing the search 

strategy to maximise its efficiency at returning relevant articles. The full electronic search 

strategy is presented in Fig. 1. This search was conducted in June 2014 and saved in the 

Ovid system for autoalerts to be emailed to the reviewers monthly. These were then screened 

for additional articles until the end of December 2015. The references of relevant review 

articles were also checked for studies that may be applicable to the present review.

Study selection

Two reviewers (HD and BC) independently screened the title and abstract of articles 

returned by the search with a low threshold for inclusion. The final inclusion lists of the two 

reviewers were then compared and full text of all relevant articles were obtained. The 

articles were then assessed by one reviewer (HD) to determine if criteria for inclusion in the 

review were met, and this list was checked by the second reviewer (BC). In case of 

disagreement, a third reviewer (RG) gave a deciding opinion.

Denison et al. Page 3

Clin Rheumatol. Author manuscript; available in PMC 2017 May 01.

 E
urope PM

C
 Funders A

uthor M
anuscripts

 E
urope PM

C
 Funders A

uthor M
anuscripts



Data collection

Data was extracted from each article by one reviewer (HD) into tables, which were then 

checked for accuracy by a second reviewer (RG). Information extracted included the 

following: general details (the reviewer and date); study details (type of study, inclusion/

exclusion criteria); study population description; methodology of infection diagnosis; 

methodology of ReA diagnosis; analysis (statistical techniques used, losses to follow-up); 

and research results. The principal summary measure recorded to use in this review was 

incidence rate of ReA, or if no incidence rate was calculated, proportion of infected cases 

developing ReA.

Risk of bias in individual studies

To assess the methodological quality of the primary research, a risk of bias assessment was 

conducted independently by two reviewers (HD and BC) using the RTI (Research Triangle 

Institute) item bank [27]. From the 29 items in the RTI item bank the 14 relevant items were 

selected, according to the authors’ instructions (Table 3). For each item, criteria relevant to 

determining the risk of bias were specified to aid the reviewers. An overall judgement of the 

risk of bias for each study was made based on whether the biases assessed were likely to 

seriously alter the results. Disagreements were resolved by discussion to reach consensus. 

The assessment information was used in data synthesis to interpret study results on a 

background of methodological quality.

Synthesis of results

Heterogeneity of study methodology and results precluded meta-analysis so data were 

summarised in tabular and narrative form.

Results

Study selection

No systematic review addressing the research objective of the present paper was discovered. 

The database searches yielded a total of 11,680 articles, and a further 17 were identified 

through screening the references of relevant review articles. After title and abstract 

screening, 11,642 articles were excluded as they were not relevant. Fifty-five papers were 

sought in full for further assessment. Three papers were only published as conference 

abstracts. Forty-nine papers were excluded after assessment of the full text because of the 

following: they were review papers and did not contain original research (n = 2); they were 

not available in English language (n = 9); exposure infection was not sexually acquired (n = 

8); they had a retrospective design (n = 7); or they did not report ReA incidence (n = 13). 

Studies where the infection was not laboratory confirmed were also excluded (n = 10). An 

additional paper [28] was excluded because it reported the number of patients with Reiter’s 

disease and the number of patients with non-specific genital infection in a group of patients 

with uveitis, but did not report the relationship of interest (number of patients with genital 

infection and ReA from the total cohort). Thus, three articles [29–31] were retained for the 

systematic review (Fig 2).
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Study characteristics (table 1)

The three papers were published over a 35 year period (1978, 1996, 2013), two in the USA 

[30, 31] and one in the UK [29]. The studies were situated in STI [29, 30] or communicable 

disease clinics [31]. The mean age of the men and women in the two American studies was 

24.4 years [31] and 26 years [30]. Ethnicities varied depending on clinic clientele; 

participants in the Alabama study were predominantly African American (98.5%) [30] and 

in the Florida study African American (63%), Hispanic (22%), white (13%) and other 

(1.3%) [31]. The UK study recruited heterosexual men only and provided no data on age or 

ethnicity [29].

The primary exposure in the studies varied. The oldest paper, Keat et al, included 531 men 

with non-specific urethritis [29] while cultures were taken to confirm chlamydia in some 

participants (n= 384). Rich et al. recruited patients who were being treated with doxycycline 

for possible or proven chlamydia infection (n=271) and included patients with gram stain or 

cell culture diagnosis confirmation of genital infection/inflammation (n=217) as the 

denominator for the ReA incidence analysis [30]. This group included men diagnosed with 

gonococcal urethritis and nongonococcal urethritis, and women diagnosed with N. 
gonorrhoeae and C. trachomatis. Carter et al. only recruited patients who tested positive for 

C. trachomatis (n = 365); 149 were followed up for assessment of ReA symptoms [31].

Two papers identified ReA cases using a screening questionnaire prompting further 

evaluation [30, 31] (Table 2). One of these used a questionnaire derived from a validated 

questionnaire [32] and was administered by rheumatology subspecialty residents by phone at 

six week follow-up only [31]. Rich et al. used a paper questionnaire completed by 

participants at initial clinic visit and via mail at six weeks [30]. In both studies a positive 

answer to screening questions prompted invitation to evaluation in person by a 

rheumatologist. In the study by Carter et al., participants declined to attend a rheumatology 

evaluation, so the protocol was amended to telephone evaluation only, with all subjects with 

a positive six-week telephone questionnaire defined as “possible/probable ReA” [31]. The 

third paper [29] had no detailed data about the process of evaluation.

Risk of bias assessment

The risk of bias of the articles included in this review was considered medium to high; 

therefore, the interpretation of the results of these articles is limited (Table 3). Key biases 

included attrition bias, selection bias, information bias, performance bias and reporting bias. 

The articles failed to report how many participants were approached to participate in the 

studies, and how they were selected. Details about the timing of recruitment and assessment 

were also lacking. Details about participant selection were too vague to interpret to what 

extent their selection protocol may have affected results.

Infection diagnosis was made using objective and valid diagnostic tools in all studies, either 

by culture, gram stain or Nucleic Acid Amplification Test (NAAT). However, as the studies 

were published from 1978 to 2013 the diagnostic techniques vary widely in method and 

sensitivity, preventing direct comparison.
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Only one study completed assessment of ReA by a rheumatologist with physical evaluation 

[30]. Telephone assessment to define ReA, used in the study by Carter et al. [31], could have 

introduced bias and limits comparability between the two studies. The final paper [29] did 

not discuss how ReA was assessed.

In the two studies that reported the number of participants followed-up, there was a high 

attrition rate which it is likely to have introduced bias [30, 31]. Reliance on return of 

questionnaires by mail may have resulted in over-reporting of incidence. The article by Keat 

et al. especially lacked sufficient information about the methods, making it difficult to 

accurately assess many items on the risk of bias tool [29].

Outcome measure definition

One study used an established criteria for ReA [31], the European Spondyloarthropathy 

Study Group (ESSG) criteria [33]. Plain radiographs of the sacroiliac joints (one ESSG 

criterion) was omitted as the evaluation was by telephone. Two patients were classified as 

ReA cases despite not fully meeting the classification criteria. The other two studies did not 

use any classification criteria, Rich et al. listed ReA features assessed by rheumatologists 

[30], and Keat et al. gave a brief definition of SARA in the introduction [29].

ReA incidence rate

A meta-analysis was not possible due to the small number of relevant studies, heterogeneity 

of methodology between studies, medium to high risk of bias, and the differing ReA 

diagnostic criteria used. A narrative summary of results is presented.

Rich et al. reported that nine of 217 patients (4.1%) had objective ReA features as assessed 

by a rheumatologist [30]. Carter et al. reported an incidence rate almost double that of Rich 

et al., with 12 out of 149 (8.1%) participants having symptoms consistent with reactive 

arthritis [31]. Ten of these 12 participants met the ESSG diagnostic criteria for 

spondyloarthritis; the 2 subjects that did not fulfil these criteria were judged to have ReA 

based on expert opinion. The ratio of female-to-male cases was about 1:1 in both of these 

mixed sex studies. Keat et al. reported that 16 patients developed ReA from the 531 studied, 

giving an incidence of 3% [29].

Discussion

Summary of main finding

This systematic review found only three studies, of low to moderate quality, reporting an 

incidence of SARA of 3.0% - 8.1%. There were insufficient data to perform a meta-analysis.

To our knowledge, this is the first systematic literature review of studies that have assessed 

the incidence of SARA. It highlights the paucity of data examining the incidence of SARA, 

which is incongruous since retrospective studies suggest that C. trachomatis is the most 

common trigger of ReA [4, 7] as well as being a common infection [34, 35].

Although the small number of relevant published studies means the findings of this review 

need to be interpreted with caution, the incidence of ReA in the included studies is of 
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concern. As chlamydia infection is asymptomatic in approximately 70% of females and 25% 

of men [36], SARA should be considered in all people presenting with inflammatory 

arthritis who are at risk for STIs. In two of the included studies 67% to 78% of patients who 

developed ReA did so after an asymptomatic infection. In addition to the diagnostic 

consideration for arthritis, an STI screen should be considered for all patients presenting 

with an inflammatory arthritis that could possibly be ReA, so that any genital infection can 

be detected and treated. There is some data which suggest this is not common practice [37]. 

It seems possible that SARA may be overlooked due to the absence of testing, or the lack of 

diagnostic criteria available to medical practitioners, not the absence of infection.

The included studies also challenge the accepted view that ReA after C. trachomatis is more 

common in men, as both of the mixed-sex studies [30, 31] found a similar incidence of ReA 

in men and women. This contrasts population-based and retrospective studies of ReA 

diagnosed in routine clinical practice, where ReA cases are predominantly males [1, 38]. It 

is possible that ReA is underdiagnosed in women as genital infections are more likely to be 

asymptomatic [36].

Strengths and limitations

This review’s strengths include the systematic approach, independent data search and 

analysis. Limitations include the lack of relevant studies, the medium to high risk of bias 

assessed to be present within included studies, and the methodological heterogeneity across 

studies. Additionally, a number of potentially relevant publications were not in English 

(n=9) and resources were not available to translate these.

Only three studies met the inclusion criteria of assessing the incidence of SARA [29–31]. 

Furthermore, Keat et al. stated that their study was not specifically designed to provide 

epidemiological data on the incidence of ReA in the general population or in hospital-based 

patients with non-specific urethritis [29]. Although the reasons for this statement are unclear, 

and caution should be applied to the study’s interpretation, the reported incidence of SARA 

of 3.01% is similar to the incidence reported by Rich et al. (4.1%) [30].

The studies had medium to high risk of bias, meaning results should be interpreted with 

caution. Reporting of study methods was inconsistent and significantly lacking in the oldest 

study. Future research should make use of reporting guidelines such as STROBE 

(STrengthening the Reporting of OBservational studies in Epidemiology) to ensure all the 

relevant information is available to contextualise the work [39].

The studies used different methods and criteria to identify ReA cases. This is a well-

recognised problem in rheumatology where diseases often have heterogeneous presentation 

and rarely have a single clinical, laboratory, pathological or radiological feature as a “gold 

standard” for diagnosis and/or classification [40]. Because of this, classification criteria have 

been developed for use in clinical research. Classification criteria are applicable to groups 

and are more specific than diagnostic criteria which are applied to individuals. No universal 

diagnostic or classification criteria have been established for ReA. Classification schemes 

proposed in aiding the diagnosis of spondyloarthropathies include the Amor criteria [41], the 

European Spondyloarthropathy Study Group (ESSG) criteria [33] and the Assessment of 
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SpondyloArthritis International Society (ASAS) criteria [42]. Once the diagnosis of 

spondyloarthropathy is made, further clinical history and symptoms allow identification of 

the specific spondyloarthropathy, including ReA. There is continued debate in the literature 

about the performance and suitability of these various classification criteria [43, 44].

In this review, only one study used classification criteria (ESSG) making comparative 

evaluation of the studies challenging, which is an ongoing problem in ReA [2, 20]. 

Epidemiological studies of ReA require standardised, validated classification criteria to 

provide uniformity for inclusion of study subjects. Until these are established, comparability 

across studies and a full understanding of ReA (including SARA) will not be possible.

Conclusions and recommendations

In summary, there is a lack of data regarding the incidence of SARA. This lack of data feeds 

into a lack of clinical guidelines and thus physician awareness which perpetuates the 

problem of underdiagnosis. It is likely that SARA often goes undiagnosed and that only 

severely affected people are recognised; thus, we cannot determine the true burden of 

disease. Quantification of the incidence rate of SARA will provide a better evidence-base of 

the natural history of this condition, as well as allowing improved diagnosis and 

optimization of treatment. Studies assessing the incidence of ReA after STI are required, 

using current STI diagnostic tools that are accurate and sensitive. A suggested screening 

tool, adapted from Townes et al. [45], for use in such future studies is included (Table 4), 

from which participants with positive answers can be selected for full rheumatological 

review. In consideration of the attrition problems reported by the included studies in this 

report, assessment of ReA at the initial sexual health clinic visit is advised, along with 

follow-up at six weeks and three months to enable capture of ReA that takes longer to 

develop. Specific and sensitive classification criteria must be developed and universally 

adopted for use in epidemiological studies in order for consistent classification to take place 

and valid conclusions to be drawn. In clinical practice, it is recommended that at the time an 

STI diagnosis is made, clinicians discuss with patients the possibility of ReA developing and 

to return for assessment if they experience any relevant symptoms.
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Fig. 1. 
Full electronic search strategy
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Fig. 2. 
Flow diagram depicting the identification and selection of relevant papers
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Table 4

Screening questionnaire suggested for use in studies of the incidence of SARA, adapted from Townes et al. 

[45]

Since developing STI symptoms or since having an STI 
test, have you experienced pain, swelling or stiffness in 
any of your joints? This could be in any joints including 
your fingers, wrists, knees, ankles, toes or the spine.

No Questionnaire terminates

Yes Questionnaire continues

Since developing STI symptoms or since having an STI test, have you developed any of the following new symptoms?

Joint pain or discomfort No When did this begin? When did this go away? (provide option for still 
experiencing symptoms)

Joint swelling or redness No When did this begin? When did this go away? (provide option for still 
experiencing symptoms)

Morning joint or back 
stiffness lasting longer than 
1 hour

No When did this begin? When did this go away? (provide option for still 
experiencing symptoms)

Heel pain No When did this begin? When did this go away? (provide option for still 
experiencing symptoms)

Lower back pain No When did this begin? When did this go away? (provide option for still 
experiencing symptoms)

Offer rheumatological review if period of symptoms aligns with possible ReA
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