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Abstract
Purpose of Review The aim of this paper is to provide an overview about reactive arthritis, with an update regarding pathophys-
iology and therapeutic approach of the disease, outlining the clinical features and diagnostic approach, based on recent literature
review.
Recent Findings Reactive arthritis is considered to be part of the spectrum of the spondyloarthritis. Its epidemiology is changing
worldwide due to several reasons, among them are as follows: different diagnosis approach and clinical presentations, different
grades of infection, microbiome changes, etc. The understanding of pathophysiological models is challenging, but recent studies
contribute to elucidate the major factors involved in the development of the disease. The management of ReA depends on the
triggering agent and the phase of disease, whether it is acute or chronic.
Summary The association between the microbiome changes and spondyloarthropathies (ReA) is becoming increasingly evident.
The results regarding the biologic treatment on refectory ReA are promising.
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Introduction

Reactive arthritis (ReA) refers to a group of articular,
entheseal, mucocutaneous, and ocular manifestations that oc-
cur after a genito-urologic, enteric, or respiratory infection.

Generally, it is presented as an oligoarthritis usually following
infection in the genitourinary (GU) or/and gastrointestinal
(GI) tract [1, 2, 3••].

Recent studies related to ReA pathophysiology have
highlighted the contribution of the microbiota in the pathogen-
esis of this type of arthritis [1, 3••, 4•].

In the USA, the frequency of reactive arthritis goes from
3.5 to 5 patients per 100,000 [2].

Due to the diversity in its clinical manifestations, the ReA
diagnosis appears to be very challenging and may be missed
in clinical practice [2].

There is a risk that ReA can lead to chronic destructive
arthritis in the absence of specific management. In fact, an
early diagnosis allows an early intervention which may avoid
patients’ complications [2].

Is the Epidemiology of ReA Changing?

There are different factors that stand behind the major shift in
epidemiological data in ReA worldwide, among them are as
follows: different diagnosis approach and clinical presenta-
tions, insufficient specific laboratory biomarkers, different
geographical locations that predispose to multiple pathogens,
different genetic backgrounds, different grades of infection,
and microbiome changes observed recently [1, 4•, 5].
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Usually ReA arises in young population, particularly be-
tween 18 and 40 years old, with peak between the age of 20 to
29 years [2, 6•]. Nevertheless, children are also considered a
target, but the prevalence of juvenile ReA is very low [3••, 7].

The risk of developing ReA post-enteric infections is sim-
ilar between men and women [8]. But, Townes et al. have
stated that relative risk RR is higher for women (RR 1.5 vs.
males) and adults (RR 2.5 vs. children) [9]. However, when it
comes to genitourinary infections, the risk is higher for men
than women with 9:1 ratio [1]. Another study has shown that
females are more exposed than male [10].

The condition also is more common in white patients, as
the presence of the HLA-B27 gene is higher in them than in
patients of other ethnicities [7].

The rate of incidence and prevalence of ReA varies world-
wide according to three factors (geography, pathogens, and
presence of HLAB27) [7].

The worldwide prevalence of ReA in adults is cited as
1/1000, although this varies geographically [7]. For instance,
Scandinavian countries have recorded a higher prevalence of
ReA with greater HLA B27 positivity, whereas Indonesia, the
Philippines, and Malaysia have a lower prevalence with less
HLA B27 frequency [7] (Tables 1).

The annual incidence of ReA post-enteric infection is esti-
mated to reach one per 1000 according to a recent study [6•],
while its frequency changes dramatically from 1 to 15%
among studies due to different study designs and outcome
definitions [12]. According to the recent meta-analysis of
Ajene et al., ReA post-enteric infection incidence varies from
0 to 16%, 0.1 to 29%, and 0 to 12% for Campylobacter,
Salmonella, and Shigella infections, respectively [13]. When
it comes to genitourinary infections, we can notice a recent
decrease in incidence of sexually acquired reactive arthritis
(SARA) due to campaigns to raise awareness about sexually

transmitted disease. Denison et al. have reported an incidence
of SARA between 3.0 and 8.1% [14].

Regarding the Middle East and Africa region, the scarcity
of epidemiological data has prevented researchers from esti-
mating the prevalence of ReA [11, 15, 16]. Given the fact that
sexually transmitted diseases are prevalent in Africa, with a
high rate of the human immunodeficiency virus (HIV) [15,
17], SARA is increasing in this area [14]. For instance, a study
conducted in Zambia has demonstrated that the prevalence of
spondyloarthritis (SpA) was higher in patients with HIV-
positive rather than those who tested HIV-negative (respec-
tively, 180 per 100,000 and 15 per 100,000) [18].

Concerning Chlamydia-induced ReA (CiReA), a multina-
tional comparative study in three North African countries
(Morocco, Algeria, and Tunisia) has shown that the preva-
lence of the disease in North Africa is very low (10%) com-
pared with Western Europe and the USA [16].

Since gastrointestinal infections are related to water and
food contamination, the prevalence of ReA post-enteric infec-
tions is probably high in third world countries but still
underestimated [11].

Reactive arthritis typically occurs in sporadic cases but
may occur with increased frequency in the setting of outbreaks
of infection [8].

What Are the Pathophysiologic Model
Advances?

The physiopathology of ReA is a very complex process,
reflecting a dynamic interface between environmental triggers
and a genetic susceptibility [6•]. In fact, the development of
ReA depends on four major factors: infection history

Table 1 Incidence and prevalence of ReA according to the different studies

Country ReA Study

Spain [1] n = 16/1168, 1.4% of ReA emAR II study. Casal-Schanzes et al. 2012

Czech Republic
[2]

Annual incidence = 9.3/100,000
prevalence = 91.3/100000

Descriptive population-based study 2002–2003 Hannova et al.

Central America
[3••]

47.2% Retrospective cohort of 233 spondyloarthropathy patients in 2 centers in
Guatemala City and Costa Rica

García-Kutzbach et al.

Sydney [4•] Incidence of ReA
1992–1996 = 113/1,000,002,007–2011 = 13/100,000

Case control study of ReA at the Sydney Sexual Health Centre over the
period 1992–2012 Mason et al.

North Africa [5] 8/56 of ReA6 posturethritic, 2 postenteritic
Algeria 1/56
Morocco 4/56
Tunisia 3/56

A cohort of North African patients with reactive arthritis, undifferentiated
arthritis, rheumatoid arthritis (RA), and osteoarthritis (OA) Kipper et al

Morocco [11] 13% ReA N. Hajjaj-Hassouni

Morocco 1–2 cases of ReA/year R. Bahiri (survey) (unpublished)

125Curr Clin Micro Rpt  (2020) 7:124–132



(etiological agents), the role of cytokines, the involvement of
genetic factor (HLA-B27), and gut microbiota [6•].

Etiological Agents in Reactive Arthritis

Some bacteria are commonly known to be triggers of ReA.
They may attain the joints through intestinal or genitourinary
infections [1, 8]. Moreover, it has been proven that the syno-
vial tissue or fluid may contain bacterial antigens, and the
persistence of these components can turn acute ReA into
chronic arthritis [6•]. Indeed, recent investigations indicate
that synovial fluid of ReA patients contains immunogenic
products like bacterial DNA, antigenic proteins, and lipopoly-
saccharides [4•].

There are several features in common between all these
pathogens: they can infiltrate mucosal surfaces and replicate
intracellularly as well as contain lipopolysaccharide in their
outer membrane [3••].

In ReA genitourinary transmission, Chlamydia
trachomatis (Ct) is the most common cause followed by
Ureaplasma urealyticum and other less common germs [1].

Chlamydia-Induced Reactive Arthritis

Studies have shown thatChlamydia trachomatis (Ct) is a very
common pathogen that causes ReA. In fact, 50% of patients
with ReA genitourinary infections have been diagnosed with
Ct [3••]. Moreover, CDC data estimates that three million new
Ct infections are recorded every year in the USA [3••].

It has been demonstrated that chronic inflammation is
caused by bacterial components of persistent Ct [19]. This
can be explained by the Ct’s capacity to inhibit the combina-
tion of phagosomes and lysosomes which makes Chlamydia
persistent in cells [4•, 6•]. Droemann et al. have suggested that
persistence may represent the host’s attempt at containing
Chlamydia, with disease flares being related to chlamydial
escape from persistence leading to acute inflammatory events
[20].

Host Response and the Role of Cytokines in ReA

The bacterial antigens are transported from the primary site
into the synovial membrane after local bacterial infection,
which causes the activation of T-lymphocytes and conse-
quently the release of inflammatory cytokines, resulting in
synovial inflammation [4•, 6•].

The previous studies have stated that inflammatory cyto-
kines such as tumor necrosis factor-alpha (TNF-α) and
interferon-gamma (IFN-ɤ) were reduced in the case of acute
ReA [21]. Another study confirmed this finding by proving
that in the synovial fluid of 11 ReA patients, a large amount of
IL-10 was secreted, whereas only a small amount of IFN-γ
and TNF-α was observed [22]. Conversely, other studies

showed that TNF-α levels may be elevated in chronic ReA
[23], which suggests a dual role of this cytokine in different
stages of disease pathogenesis [3••].

Studies have shown that IL-17 levels were found in the
synovial fluid of CiReA patients [3••]. A different study fo-
cusing on patients with type S. typhoid ReA showed that
Salmonella adventitia proteins could stimulate the synovial
immune cells to produce IL-17 or IL-23 [24]. Another recent
study of patients with ReA due to S. typhimurium suggests
that Salmonella outer membrane protein is able to stimulate
interleukin (IL)-17/IL-23 production in synovial immune cells
[24].

Genetics: Role of HLA-B27 in ReA

Admittedly, the association between HLA-B27 and ReA is
well known, but its involvement in pathogenesis is still
confusing.

Studies have shown that the prevalence of positive HLA
B27 ranges from 50 to 80% in patients with ReA and 90% of
the cases with ankylosing spondylitis (AS) [2, 4•, 6•, 15, 25].

It has been suggested that HLA-B27may influence the host
response. For instance HLA-B*2703 increases the risk of the
typical clinical triad of ReA [26]. Furthermore, the persistence
of causative agents, especially Chlamydia and Salmonella, in
the host may be due to the involvement of HLAB27 [27, 28].
It has been found in a study by Antoniou et al. that both
expressions of HLAB27 and HLA-B27 misfolding are re-
sponsible for the enhancement of the bacterial replication
[29]. Also the findings assess that HLA-B27 expression can
reduce the threshold of endoplasmic reticulum (ER) stress
induction and that Salmonella can induce the unfolded protein
response [29].

According to many studies, the findings were as follows
[3••, 30, 31]:

& HLA-B27 folds more slowly than other types of HLA in
ER assembly, which results in the accumulation of the
HLA-B27 homologous dimer and b2-microglobulin and
activates the inflammatory process.

& Current studies have proposed a number of theories,
among them the theory of molecular mimicry between
the gene and the pathogen. Indeed, it has been proven that
there is a similarity between amino acid sequences in
HLA-B27 and Yersinia or Shigella proteins leading to
cross-reactivity, tolerance, and hence persistence of the
organism.

Gut Microbiota and ReA

In recent years, there has been a growing interest in the gut
microbiome and its implication in the pathogenesis of arthritis
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[3••]. In fact, new studies are focusing on highlighting the
association between the microbiome and SpA as well as other
inflammatory arthritis [1].

It has been suggested that the altered microbiota may result
in aberrant immune responses to gut flora, gut dysbiosis, in-
flammation, and thus to SpA [8].

Inflammatory bowel disease, psoriasis, and SpA are all
characterized by gut dysbiosis. While all of these conditions
show decreased gut bacterial diversity, this is not the case in
ReA [3••], [4•]. In a study that compared patients with ReA
with those with prior infections who did not go on to develop
arthritis, no significant differences were seen in gut bacterial
diversity between the groups [4•]. Erwinia and Pseudomonas
as well as Salmonella, Shigella, and Campylobacterwere sig-
nificantly higher in abundance in ReA than in controls [4•].

Some resea rch s t a t e s tha t the p reva l ence o f
enteropathogens was high in subjects with ReA and post-
infectious peripheral SpA. The research also reported a de-
crease in gut commensals [1, 4•].

In the same context, J. Manasson et al. revealed that pa-
tients with ReA had a low abundance of commensals in their
gut microbiota compared with controls [4•]. Guts of ReA pa-
tients were enriched in the family Lachnospiraceae with asso-
ciated genera Blautia,Coprococcus, and Roseburia, as well as
the genusCollinsella [4•]. In the ReA group, the prevalence of
enteropathogens showed an increase, specifically concerning
Pseudomonas and Erwinia [4•]. This is a taxon that has ≥ 97%
identity with the usual ReA-associated gut bacteria such as
Salmonella, Shigella, and Yersinia [4•].

What Are the Clinical Manifestations of ReA?

It is generally known that ReA and SpA belong to the same
family of inflammatory syndrome [3••]. In fact, Kaarela et al.
have shown through their study that chronic ReA and AS have
the same clinical manifestations such as sacroiliitis, peripheral
arthritis, and iritis [15, 32].

The most common clinical pattern of ReA is typically the
acute form. Some patients recover spontaneously within the
first 6 months, while others (10 to 30% of patients) tend to
develop a chronic ReA [33].

Generally speaking, depending on the form (acute or
chronic), ReA is characterized by articular and extra-
articular symptoms.

Osteoarticular Manifestations

The most frequent presentation of ReA is the oligoarthritis.
For instance, Ali et al. revealed in their study that the
oligoarticular mode of illness is the most prominent with a
figure of 70% in female (F) and 73% in male (M), followed

by monoarticular (13% (F), 14% (M)) and polyarticular (14%
(F), 10% (M)) mode of illness presentation [34].

ReA can affect any peripheral joint, but the knee is consid-
ered to be the most involved. As demonstrated by Ali et al.,
the joints that are affected the most are respectively knee
(64.7% (F), 52.12% (M)), talocrural joint (50% (F), 57%
(M)), metatarsophalangeal joint (41% (F), 48% (M)), and
radiocarpal joint (44% (F), 48% (M)) [34]. Recently, accord-
ing to Manasson et al., 100% of patients with ReA had pe-
ripheral arthritis with an average tender joint count of 5 [4•].

According to the literature, the axial manifestations might
be under-recognized [35]. However, a study revealed that low
back pain was seen as an initial symptom in 49% among
patients with ReA vs. 28% of patients with psoriatic arthritis
(PsA) [35]. The same study has shown that 14% of patients
with ReA presented with sacroiliitis compared with 7% with
PsA [35]. Furthermore, the radiographic sacroiliitis (grade 2–
4) was observed in 23% of patients with chronic ReA, while
syndesmophytes was seen in 14% of them [36]. Manasson
et al. have shown that 56.3% of subjects with ReA have ra-
diographic sacroiliitis mostly grades 1 and 2 compared with
control (50%) [4•].

It has been suggested that enthesitis is more common than
synovitis in patients with ReA [9]. As documented, the prev-
alence of enthesitis ranges from 30 to 60% in patients with
chronic CiReA [1]. The study of Manasson et al. has recorded
achilles enthesitis among 14 patients with ReA (43.8% ReA,
6.3% controls) [4•].

Extra-Articular manifestations

& Genitourinary symptoms: May include urethritis, cervici-
tis, salpingo-oophoritis, cystitis, or prostatitis. In the post-
venereal form of ReA, urethritis and cervicitis are the most
observed symptoms. Courcoul et al. have reported in a
retrospective study that a total of 7% of patients with
ReA have circinate balanite [37]. Another study estimates
that approximately 80% of men with SARA have urethral
discharge and/or dysuria [38].

& Ocular symptoms: Conjunctivitis is more seen in patients
with acute ReA and arises rarely in chronic disease [39]. In
fact, conjunctivitis is reported in 51% of patients with ReA
[39]. Nevertheless, uveitis is more often observed in the
chronic ReA but less frequently seen in the acute ReA
[39]. In the same Russian cohort, uveitis was the most
common ocular symptom among chronic ReA patients
[39]. Manasson et al. have also demonstrated a high rate
of uveitis in ReA subjects compared with controls (62.5%
vs. 6.3%) [4•].

& Skin manifestations: The most observed are keratoderma
blennorrhagicum, circinate balanitis, aphthous ulcers (up
to 60%), and erythema nodosum (rare). Keratoderma
blennorrhagicum arises in 20% of ReA patients [3••].
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Circinate balanitis is seen in 10–40% of ReA cases [37,
40]. Onycholysis and pitting occur in about 10% of pa-
tients [40].

& Cardiac manifestations: It has been suggested that pericar-
ditis is more seen in chronic stage of ReA, while heart
block and valvular disease may arise in the acute ReA
[41].

How to Make a Diagnosis of ReA?

To date there is no agreement regarding ReA diagnostic
criteria. Consequently, the diagnosis is essentially clinical,
based on a careful history and physical examination [8].
They will elicit symptomatology of prior infection and can
yield evidence of musculoskeletal involvement and/or extra-
articular infections. The rheumatologists must also seek SpA
evolutive symptoms.

Given the many clinical manifestations of ReA, and the
urgency of some differential diagnoses, clinicians must con-
sider excluding the most common ones such as septic arthritis,
gout, psoriatic arthritis and rheumatoid arthritis [8].

Diagnostic Criteria

Although there is an absence of a consensus regarding ReA
diagnostic criteria in the majority of cases, the diagnosis of
ReA is established on the association of clinical and microbi-
ological criteria [37].

During the fourth International Workshop on ReA, Berlin,
Germany, in 1999, the lists of general guidelines concerning
the classification and diagnosis of ReA have been issued [42]
(Table 2).

& Patients with definite diagnosis of ReA must have both
major criteria and at least one minor criterion.

& Patients with probable diagnosis for ReA must have both
major criteria or one major and one minor criterion.

Laboratory Testing

Confirmation of Triggering Infection

Enteric pathogens asCampylobacter, Salmonella, Shigella, or
Yersinia can be detected usually by a combination of enzyme
immunoassay and culture of stool [8].

In order to diagnose Ct infection, several techniques are
used among them:

& Nucleic acid amplification of urine or a urethral swab
specimen.

& Urinary PCR can detect rapidly Ct. DNA, as demonstrated
by Sharma et al. in their recent study where 36% of ReA
patients have Ct in their urinary samples [43].

& Kumar et al. have found that semi-nested PCR (snPCR)
and nested PCR (nPCR) are used to detect Ct DNA in
synovial fluid in their recent study [44].

Even if the polymerase chain reaction analysis has demon-
strated its efficacy in the detection of the causative organisms
or degradation products, it is still not accessible for the most
physicians.

Antibody testing may also be used to identify in particular,
but positive serologies often do not distinguish between re-
mote and recent infection. In addition, serology results are
often delayed by several days after collection, limiting clinical
usefulness [8].

Inflammatory Markers

In the acute phase of ReA, the inflammatory markers such us
erythrocyte sedimentation rate (ESR) and CRP tend to be

Table 2 Diagnosis criteria of
ReA issued during the fourth
International Workshop on
Reactive Arthritis, Berlin,
Germany, in 1999

Major criteria Minor criteria

1-Arthritis, meeting 2 of the following 3
characteristics:

√. Asymmetric

√. Mono- or oligoarthritis

√. Lower limb involvement

2-Preceding symptomatic infection, meeting one of
the following characteristics:

√. Enteritis, defined as at least 1 day of diarrhea
occurring 3 days to 6 weeks before the onset of
arthritis

√. Urethritis, defined as dysuria or discharge for at
least 1 day occurring 3 days to 6 weeks before the
onset of arthritis

-Presence of a triggering infection, as evidenced by
positive urine culture, cervical/urethral swab, or
stool culture

-Presence of persistent synovial infection, as
evidenced by positive immunohistology or PCR
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higher [2]. However, in CiReA we can observe normal rate in
acute phase reactant including (ESR and CRP) [45].

Radiological Findings

There are no specific diagnostic tests to confirm this disease.
However, there are more publications that have reported the
benefits of ultrasound in SpA especially the diagnosis of ReA
[1, 46]. For instance, H. Yoshimura has stated in his case
report that the diagnosis of ReA was supported by ultrasono-
graphic findings of enthesitis and synovitis [47].

What About the Therapeutic Approach?

With regard to treatment, the underlying infections, articular
and extra-articular disease manifestations, should be consid-
ered while setting the management of ReA. The treatment of
the underlying infections depends on the type of triggering
infection [3••].

The management of ReA depends on the phase of disease,
whether it is acute or chronic.

Treatment of Acute ReA

Non-steroidal Anti-inflammatory Drugs

NSAIDs are considered to be the first-line drugs for SpA and
ReA management [8]. According to physicians’ experiences,
NSAIDs have proved their clinical efficacy in the treatment of
ReA, even if only two small prospective trials have formally
evaluated their use [3••].

The first study was conducted in the UK on patients with
PsA and ReA and compared azapropazone with indomethacin
[48], while the second one compared ketoprofen with indo-
methacin [49]. Both studies have shown the effectiveness of
NSAIDs on peripheral arthritis.

We consider that ReA is unresponsive to NSAIDs when at
least two different NSAIDs fail, each given in the maximal
dosage and for at least 2 weeks [50].

Glucocorticoids

For patients with acute ReA, who respond inadequately to or
do not tolerate NSAIDs, intra-articular glucocorticoid therapy
should be considered, provide symptomatic relief, and spare
potential side effects of systemic steroids [1, 8].

Antibiotic

Regardless of the several studies on antibiotics as a therapeutic
approach for ReA, there is still a debate about their effective-
ness [3••].

In his meta-analysis, Barber et al. stated that antibiotic
treatment did not show a benefit for ReA but might have
negative side effects [51].

The same results were found by Kuuliala et al. where 3-
month treatment with the combination of ofloxacin and
roxithromycin did not show any effect on the recovery from
arthritis for patients in recent-onset ReA [52].

In the same context, Courcoul et al. have shown that anti-
biotic therapy is not effective since it was abandoned in the
second cohort 2002–2012 comparing with the first one 1986–
1996 (half of cases using antibiotic) [37].

However, Carter et al. have demonstrated that patients with
chronic CiReA have higher response rate to a 6-month course
of combination of antibiotics (doxycycline or azithromycin,
combined with rifampin) in comparison with placebo [53].

Chronic ReA

Disease-Modifying Antirheumatic Drugs

There is a similarity between radiographic damage of ReA and
other type of SpA, PsA in particular. For these reasons, tradi-
tional DMARDs are often utilized in patients with ReA [1,
3••, 50].

Sulfasalazine (SSZ) proved its efficacy in treatment of ReA
that has been analyzed in two prospective, double-blind stud-
ies [54, 55].

Methotrexate (MTX) is considered to be the most used
DMARD to treat patients with chronic ReA, even if clinical
trials did not prove its efficacy [3••].

Biological Agent

The results of biological treatment on refractory ReA are
promising even if studies conducted in this field are generally
case reports and small-scale open clinical trials. Patients who
were treated with biological treatment have shown symptom
relief and improvement of inflammatory markers of arthritis
[6•].

TNF Alpha Antibody Regarding the pathophysiology of ReA,
studies have shown that TNF-α levels may be elevated in
chronic ReA [23], which explains the use of anti TNF alpha
as a therapy approach.

When ReA is refractory to well-conducted conventional
therapy (NSAIDs and DMARDs) or has progressed for
6 months, then anti-TNF alpha are indicated [37, 56].

For instance, the study conducted by Meyer et al. on pa-
tients with refractory ReA and treated with anti-TNF antibod-
ies (infliximab, etanercept, and adalimumab) has revealed the
clinical and biological effectiveness of this treatment, without
showing any serious adverse events [57]. The same were re-
ported by other studies [8, 30, 53, 58].
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Interleukin-6 Receptor Antibody According to the case report
of Tanaka et al., using tocilizumab improves quickly the
symptoms of ReA that does not respond to traditional drugs.
This is the first case confirming the efficacy of tocilizumab in
treating ReA [59].

Interleukin-17a Monoclonal Antibody Few trials and reports
have been conducted on IL-17a monoclonal antibodies in
ReA. In one study, secukinumab was used to treat one case
of active ReA. The clinical symptoms improved rapidly, and
no serious adverse event occurred in the 12-week study [8].
According to the study ofMens et al., secukinumab has shown
good results in treating peripheral SpA active cases without
serious adverse effects [60].

Evolution and Prognosis

Generally, the course of ReA is highly variable, whether it is
disease duration, frequency, or severity of relapses. As sug-
gested, most patients have completed remission within 6–
12months [8]. However, 30 to 63% of patients develop chron-
ic ReA remaining more than 6 months and require
retreatment. Some of these patients may develop signs and
symptoms of AS or inflammatory bowel disease [8].

As demonstrated by Mens et al. out of 62 ReA patients,
only 42 beneficiate from a follow-up of 34 months, 52% of
these patients were in remission, under or without treatment,
and 44% developed SpA and 4% PsA [61].

Courcoul et al. have shown that more patients completely
recovered in the 1986–1996 cohort (42% vs. 26%), while
more patients developed spondyloarthritis in the 2002–2012
cohort (16% vs. 55%). Moreover, 80% of patients who devel-
oped spondyloarthritis were HLA-B27+ compared with 10%
HLA-B27- [37].

Regarding the predictive factors of worse prognosis of
ReA, HLA-B27 positivity, Chlamydia-induced infection,
spondyloarthropathy family history, and chronic bowel in-
flammation were the factors that contribute the most to sever-
ity and progression of the disease [61].

ReA and COVID-19

Since December 2019, the pandemic caused by COVID-19
raises a real public health problem [62]. In the course of time,
clinicians worldwide experienced several different forms of
COVID-19 [63].

Elif et al. have reported the first case of ReA associated
with COVID-19 infection in Turkey. It was a 73-year-old
man with diabetes mellitus, hypertension, and coronary heart
disease, presented to emergency department with a history of

fever, weakness, and dry cough for 1 week. Nasopharyngeal
and oropharyngeal swabs were positive for COVID-19 [63].

He was treated with ceftriaxone, hydroxychloroquine, and
azithromycin. Several days after completion of COVID-19
treatment, asymmetric oligoarthritis in his lower extremities
was developed. Because of a typical pattern of clinical presen-
tation of arthritis and the evidence of COVID-19 infection in
the preceding 2 weeks, the patient was diagnosed with ReA
caused by COVID-19. After NSAID treatment, the symptoms
of arthritis were completely resolved [63].

This finding raises the awareness of the physicians in gen-
eral and rheumatologist in particular; thus, more investigations
are needed to understand the association between this rheu-
matic disease (ReA) and COVID-19.

Conclusion

ReA is a part of the SpA family. Its diagnosis is established on
the association of clinical and microbiological criteria. The
involvement of gut microbial dysbiosis in disease pathogene-
sis remains unclear; thus, further productive researchers are
needed to close these knowledge gaps in the field. The pro-
gression of ReA towards chronicity explains the necessity of
an early rheumatologic management and follow-up with ap-
propriate treatment.
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