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ABSTRACT
Reactive arthritis is a group of inflam-
matory joint diseases triggered by a 
previous infection, often associated with 
extra-articular features. The clinical 
course and consequently the treatment 
are complicated by the variability of the 
disease evolution in the single patient. 
In some patients, the disease assumes a 
chronic and destructing course, requir-
ing the introduction of therapy. How-
ever, the role of antibiotic treatment of 
the triggering infection as well as the 
role of the currently available disease-
modifying anti-rheumatic drugs is still 
unclear. The better understanding of 
the infectious agents-host interaction 
in reactive arthritis pathogenesis opens 
the possibility of new therapeutic strat-
egies for the disease management. The 
purpose of this review is to illustrate the 
recent discoveries about the induction 
of joint inflammation by the infectious 
agents, the prognostic factors to better 
identify patients at risk of chronicity, 
the current available therapeutic strat-
egies and lastly, the future possibilities 
of therapeutic approaches to reactive 
arthritis.

Introduction 
Among the inflammatory joint diseases, 
reactive arthritis (ReA) represent a pro-
totype of infection-induced autoimmun-
ity. ReA is any arthritis triggered by an 
extra-articular infection in absence of 
microorganism in the synovial fluid of 
the involved joints. The disease was 
firstly described in 1916 as a part of a 
triad of arthritis, non-gonococcal ure-
thritis, and conjunctivitis. Thereafter, 
many pathogens have been identified 
as causative microorganisms. So far, no 
diagnostic or classification criteria have 
been established for ReA. The Ameri-
can College of Rheumatology (ACR) 
released general guidelines, which in-

clude rheumatological signs along with 
a proof of infection (1). 
Depending on the anatomical site of 
infection, ReA can be divided into uro-
arthritis and entero-arthritis. The most 
common agent triggering ReA after a 
genitourinary infection is Chlamydia 
trachomatis, whereas Shigella, Salmo-
nella, Yersinia and Campylobacter are 
the most common involved agents in 
gastroenteric-associated disease. The 
classical ReA belongs to the spectrum 
of the spondyloarthritis (SpA), a group 
of diseases that includes ankylos-
ing spondylitis (AS) psoriatic arthritis 
(PsA) and, arthritis associated with 
inflammatory bowel diseases (IBD). 
These group of diseases share many 
features such as association with HLA-
B27 – carried by 30–80% of patients in 
population studies – absence of rheuma-
toid factor, tendency towards a family 
aggregation, common musculoskeletal 
manifestations including sacroiliitis, en-
thesopathy, asymmetrical oligoarthritis 
predominantly of the lower limbs, and 
typical extra-articular features - ure-
thritis, iritis, conjunctivitis and muco-
cutaneous lesions (balanitis, keratoder-
ma blenorrhagicum). Besides the most 
common pathogens, many other infec-
tious agents have been associated with 
non-classical ReA, as Borrelia, Bru-
cella, Haemophilus, Leptospira, My-
cobacteria, Neisseria, Staphylococcus, 
Streptococcus, Ureaplasma, BCG and 
Vibrio spp (2). These non-classical ReA 
cannot be included in the SpA spectrum 
since they are not associated with HLA-
B27 and exhibit distinct clinical features 
such as a predominant peripheral and 
polyarticular arthritis (3). 

Methods
The aims of this review were: 1. to 
gather the most recent evidences about 
pathogenetic mechanisms of ReA and 
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the natural history of the disease; 2. to 
identify the prognostic factors emerged 
from population studies; 3. to summa-
rise the current therapeutic strategies for 
ReA manifestations; 4. to present the re-
sults of antibiotic treatment in ReA; 5. 
to speculate about possible future treat-
ment strategies, taking into account the 
new pathogenetic insight and the results 
of biologic treatment in ReA. 
Thus, a literature search was made in 
PubMed, accessed via the National Li-
brary of Medicine PubMed interface 
(http://www.ncbi.nlm.nih.gov/pub-
med). Firstly, PubMed was searched 
using the term “reactive arthritis” OR 
“post-infectious arthritis” in combi-
nation with (AND) “Chlamydia” OR 
“infections” OR “Enteric pathogens”. 
Secondly, the same PubMed research 
was combined with other terms, such 
as “pathogenesis” OR “prognosis” OR 
“Salmonella” OR “Shigella” OR “Ye-
rsinia” OR “Campylobacter” OR “Es-
cherichia” OR “DMARDs” OR “bio-
logic” OR “treatment” OR “antibiotic”.
A total of 13,793 articles were ob-
tained: we excluded all the articles not 
focusing on reactive arthritis or post-
infectious arthritis. After a stringent 
selection, we evaluated in the present 
review 17 papers concerning pathoge-
netic mechanisms of reactive arthritis, 
21 concerning long-term follow-up and 
prognosis and finally, 43 concerning the 
treatment of reactive arthritis, including 
8 papers concerning biologic treatment 
and 15 papers concerning antibiotic 
treatment. Further relevant data were 
obtained from the reference lists of ar-
ticles returned using these search terms 
and from authors’ own experience and 
knowledge of the literature.

Pathogenesis
The current evidence suggests that after 
the initial enteric or urogenital mucosal 
infection, bacterial antigens or even vi-
able microorganisms reach the joints 
trough the bloodstream, where they act 
as pathogen-associated molecular pat-
terns (PAMPs) activating the immune 
system. In the Chlamydia-induced ar-
thritis, the bacteria-infected monocytes/
macrophages act as carriers of viable 
microorganisms from the infection site 
to the articular space; once in the joint, 

Chlamydia persists in an unusual form, 
morphologically aberrant but viable and 
metabolically active. Traditional cul-
tural techniques are not able to identify 
the pathogen while electron microsco-
py, immunofluorescence and PCR can 
show its presence in synovial samples 
of involved joints. The persistence of 
Chlamydia determines inflammation in-
ducing a predominant Th1 response and 
production of pro-inflammatory media-
tors, such as tumour necrosis factor-α 
(TNF-α), interleukin-1 and interferon 
γ (IFN-γ) (4). In post-enteric ReA, no 
viable bacteria but only their products 
have been demonstrated in synovial tis-
sue or fluids of affected patients. Intra-
cellular bacteria can survive for more 
than 2 weeks in cultures of synovial fi-
broblasts infected with Salmonella and 
Yersiniae,then the microorganisms are 
slowly and progressively degraded by 
host cells leading to the formations of 
so-called “bacterial ghosts”; these bac-
terial remnants are only composed by 
lipopolysaccharide (LPS)-containing 
bacterial wall, without DNA and no vi-
ability. The ability of the bacterial wall 
to persist for a long time in synovial 
cells suggests that this structure may 
contribute to synovial inflammation by 
releasing arthritogenic molecules (5). 
In general, the pathogens involved in 
post-enteric ReA are Gram-negative 
bacteria endowed of a bacterial wall 
characterised by the Outer Membran 
Proteins (OMPs). These virulence fac-
tors are fundamental for bacterial adhe-
sion, entry, survival in macrophages and 
for eukaryotic cells invasion. OMPs are 
mainly composed by LPS, lipoproteins 
and porins. Recently, a proteomic anal-
ysis revealed that some proteins from 
Salmonella OMPs are the immunodom-
inant antigens that stimulate T cells in 
patients with Salmonella-induced ReA 
(6). After enteric yersiniosis, Yersinia 
antigens persist in the blood and in the 
joint for a long time after the infection 
resolution, both in patients who devel-
oped ReA and in subjects with uncom-
plicated infections (7). Some authors 
recently demonstrated that in Y. pseu-
dotuberculosis-infected mouse mod-
els, the cecum is the site of persistent 
infection and bacteria can be detected 
by immunofluorescence in close prox-

imity to caecal lymphoid aggregates. 
The increased serum levels of cytokines 
such as IL-1β, IL-4, IL-17, and TNF-α 
suggests a complex host response to 
bacteria antigens, involving Th1, Th2 
and Th17 lymphocytes. Probably, from 
the primary site of infections, circu-
lating antigens reach the joints where 
they may trigger a systemic immune 
response (8). Figure 1 summarises the 
possible physiopathology of ReA. 

Clinical manifestations, 
natural history and prognosis
Clinical manifestation 
and diagnostic criteria 
Several clinical rheumatologic manifes-
tations, such as arthritis, enthesitis, spon-
diloarthritis and dactylitis, belong to the 
spectrum of ReA. Usually, ReA mani-
fests as a monoarthritis or an asymmet-
ric oligoarthritis involving mostly lower 
extremities, arising days to weeks after 
the triggering infection. Large joints are 
usually involved but it is not uncommon 
the involvement of the small joints of 
the hands. Enthesitis of the lower ex-
tremities, in form of a plantar fasciitis 
or an Achille’s tendon enthesitis, is com-
mon at the presentation and should raise 
the suspicion of a ReA. Axial skeleton 
involvement, usually a sacroiliitis or less 
frequently a cervical and thoracic spine 
involvement, is also common and is 
usually seen in patients HLA-B27 posi-
tive. Dactylitis or rather the inflamma-
tion of the entire digital soft tissues, may 
manifest in up to 40% of patients (9). 
Extra-articular features are also com-
mon. Ocular involvement, in form of a 
conjunctivitis or anterior uveitis, mani-
fests in 50–75% of patients, even early 
in the course of the disease. Especially 
in patients HLA-B27 positive, the uvei-
tis may develop a chronic or relapsing 
course, with potential sight-threatening 
consequences. Other eye involvement 
by ReA as retinal vasculitis, scleritis, 
corneal ulcerations and optic neuritis 
have been less commonly reported (10). 
Dermatologic manifestations of ReA 
are characteristic, and develops in up 
to 40% of patients. Balanitis circinata 
is the most common skin manifestation 
and is characterised by the development 
of serpiginous and annular erythema-
tous lesions of the glands. Around 10% 
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of patients may also develop a palmo-
plantar psoriasiform rash called Kerato-
derma blenorrhagicum. Mouth ulcera-
tions are found in a minority of patients. 
Cardiac manifestations, including aorti-
tis and aortic valve insufficiency, myo-
carditis, pericarditis and conduction 
disturbances, may develop in up to 10% 
of patients. Valvular disease and heart 
block may develop early during the dis-
ease, at the contrary pericarditis tend to 
manifest in patients with a long illness 
duration (1-3, 9). 

To date, there is still no an univocal and 
validated set of criteria to support the 
diagnosis of ReA, mainly for the broad 
spectrum of clinical manifestations and 
the difficulties to define the causal re-
lationship with the triggering infection 
(11). The widest used set of criteria has 
been developed during the Third Inter-
national Workshop on Reactive Arthri-
tis in Berlin. According to this, ReA is 
defined as an asymmetrical oligoarthri-
tis predominantly of the lower limbs, 
with evidence of preceding infection 

(clinical diarrhoea or urethritis within 
preceding 4 weeks, positive stool cul-
tures, detection of C. trachomatis on 
urine or in a urogenital swab, positive 
serology to Yersinia, Salmonella. or C. 
trachomatis, or detection of chlamydial 
DNA in the joint by PCR) and exclu-
sion of patients with other known 
causes of oligoarthritis (12). The new 
insight about the pathogenesis of ReA 
would hopefully allow the development 
of updated and reliable criteria, useful 
in a clinical setting.

Fig. 1. Hypothesised pathogenesis of ReA.
In Chlamydia-induced ReA, urinary tract infection represents the site of entrance of the pathogens. Chlamydia is able to sustain an intracellular infection 
of monocytes. In enteric-triggered ReA, enteric pathogens cause an acute infection of gastrointestinal tract. The bacteria show the ability to persist in the 
submucosal layer of the bowel. Via bloodstream, viable bacteria or bacterial products released by intestinal wall, as well as Chlamydia-infected monocytes 
can reach the joints. Chlamydia can sustain a chronic infection of synovial fibroblast in a persistent and metabolically aberrant but viable form. Enteric 
pathogens can show viability in the extremely early phases of the disease, but are quickly degraded by synovial fibroblast, leading to the formation of bacte-
rial ghosts and other bacterial products that can persist in the intracellular space of synovial fibroblasts. These possible mechanisms of bacterial persistence 
inside the joints represent the source of antigens that can stimulate the activation of T lymphocytes. The development of a predominant Th1 and Th17 
response, through the production of cytokines like TNF-α, can mediate the eradication of bacterial products from the joint, leading to the resolution of the 
disease. On the contrary, a predominant Th2 response, through the production of cytokines like IL-10, can suppress the development of an effective Th1 and 
Th17 response and the subsequent bacterial eradication, leading to the chronicity of the arthritis. Periodic imbalance between Th2/Th1-Th17 cytokines, with 
a temporary increase in Th1-Th17 cytokines production during the chronic course of ReA are responsible for acute relapses of the arthritis. 
FB: fibroblast; Th1: T helper 1; Th2: T helper 2; Th17: T helper 17, IL-10: interleukin 10; TGF-β: transforming growth factor β; TNF-α: tumour necrosis 
factor α; IL-17: interleukin 17.
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Natural history and prognostic 
factors
ReA usually has a good prognosis, with 
self-limiting course and full recover 
in 3 to 5 months. However, a vari-
able amount of patients may develop 
a chronic disease, defined by the per-
sistence of clinical symptoms for more 
than 6 months. Subjective arthralgia 
without evidence of joint damage and 
low back pain are frequently reported 
after ReA. The onset of an inflamma-
tory spine disease after the ReA has 
also been described, with an overall 
incidence of about 15% for AS and 
about 30% for radiological sacroiliitis. 
Recurrent episodes of arthritis, some-
times progressing to chronic deform-
ing arthritis with evident joint erosions, 
enthesitis and recurrent iritis can occur. 
It is mandatory to identify patients with 
a poorer prognosis developing chronic 
or recurrent articular or extra-articular 
features of the disease, to promptly di-
agnose and treat these potentially de-
bilitating manifestations. Prognostic 
factors predicting long-term outcomes 
include specific infections, presence 
of HLA-B27, positive family history 
for SpA or AS, and presence of chronic 
gut inflammation (13). Data on long-
term prognosis are available mainly 
for enteric-triggered ReA, depending 
from the causative pathogen. In a Finn-
ish study evaluating the natural course 
of 50 patients with Salmonella-induced 
ReA, with a mean follow-up of 11 
years, up to 60% of the patients had re-
sidual symptoms during the follow-up: 
44% complained of chronic inflamma-
tory back pain and 20% inflammatory 
arthralgia. In eight patients (16%) the 
diagnosis of chronic spondiloarthri-
tis was made (14). Similar studies on 
Yersinia-triggered ReA reported a full 
recovery in about 20–50% of patients, 
whereas up to half of patients reported 
mild peripheral joints symptoms, and 
37% of patients had persistent low back 
pain. About 10–15% of patients devel-
oped AS and about 10–30% developed 
radiological sacroiliitis during follow-
up (15, 16). The same outcome has been 
reported for Shigella-induced ReA (17). 
The reported incidence of Campylobac-
ter-induced ReA after an acute infec-
tion ranges from 5% to 16%, and about 

0-7% to 24% of patients subsequently 
develop chronic symptoms including 
arthralgia and clinical manifest arthritis 
(18). In a cohort of 86 patients exposed 
to Campylobacter, Bremmel et al. re-
ported an incidence of 5% of chronic 
or relapsing rheumatic conditions (19). 
In another study on 27 patients with 
Campylobacter-induced ReA, 5 were 
symptomatic for more than 1 year (20). 
Overall, the prognosis of enteroarthritis 
seems to be better than that of Chla-
mydia-induced ReA. Among patients 
with Chlamydia-induced ReA, 17% de-
veloped a chronic disease (21). In long-
term (10 to 20 years) follow-up series 
of Chlamydia-induced ReA, up to 68% 
of patients persistently complain of ar-
thralgia, about 50% developed radio-
logically evident sacroiliitis and about 
25% was diagnosed as AS. Patients 
with Chlamydia-induced ReA are also 
at higher risk to develop a relapsing 
course of arthritis. HLA-B27 positiv-
ity is a strong negative prognostic fac-
tor. Overall, the frequency of HLA-B27 
among ReA patients ranges from 30% 
to 80%, and HLA-B27 carriers are 
more likely affected by severe disease, 
with frequent spine involvement, extra-
articular features and a chronic course 
of arthritis (22). In enteric-triggered 
ReA, HLA-B27 positivity determines 
the clinical evolution and disease out-
come, according to the responsible 
microorganism. In a cohort of patients 
with Salmonella infection and muscu-
loskeletal symptoms, 75% of HLA-
B27 positive patients developed ReA 
(23). In the original baseline cohort of 
patients with Salmonella-induced ReA 
descripted by Leirisalo et al., 88% of 
patients were HLA-B27 positive: only 
those patients developed recurrent ar-
thritis, acute iritis and radiological sac-
roiliitis (14). In a ten years follow-up 
study, patients with Yersinia infection 
and acute ReA carrying the HLA-B27 
allele tended to develop more frequent-
ly low back pain and radiological evi-
dence of sacroiliitis (24). Similar results 
have been described in Campylobacter 
and Shigella associated ReA, with a 
more severe disease course in HLA-
B27 positive patients (25-27). More re-
cently, the HLA-B27 prevalence among 
ReA patients was downscaled to about 

30–50%; therefore, HLA-B27 seems to 
be a prognostic marker of a more severe 
disease course rather than a suscepti-
bility marker (28). Indeed, HLA-B27 
positive patients who develop ReA are 
more likely to present extra-articular 
features as urethritis, mucocutaneous 
lesions (circinate balanitis, keratoder-
ma blennorrhagicum, and nail dystro-
phy), cardiac and neurological involve-
ment, amyloidosis, thrombophlebitis, 
pleuritis, and ocular involvement. An-
terior uveitis is a severe manifestation 
of ReA, second to conjunctivitis in fre-
quency, affecting about 12% of patients 
with ReA. Patients with HLA-B27 pos-
itive sacroiliitis more frequently devel-
op uveitis, which can have a relapsing 
course. Overall, patients who show the 
classical triad arthritis, urethritis and 
conjunctivitis, have a poorer prognosis 
(29). As in other SpA, male gender is 
a negative prognostic factor in patients 
with ReA. In a Finnish cohort followed 
up for 20 years, males were more prone 
to develop sacroiliitis and to progress 
to AS compared to woman. Recurrent 
episodes of acute ReA, more frequently 
detectable in Chlamydia-induced ReA, 
and family history of SpA were other 
factors associated with the evolution of 
a chronic course (12, 30). 
Recent evidence is pointing on the role 
of microscopic gut inflammation in 
the pathogenesis and natural history 
of reactive SpA. About half of SpA 
patients have microscopic gut inflam-
mation paralleling the joint inflamma-
tions: when arthritis is in remission, 
also the gut inflammation attenuates 
and vice versa. First endoscopic stud-
ies on SpA patients demonstrated a 
prevalence of subclinical gut inflam-
mation in about 20% of uroarthritis 
and 90% of enteroarthritis.  In patients 
with persistent joint inflammation, the 
repetition of the endoscopy showed a 
strong association with a persistent gut 
inflammation (31). More recently, the 
results from the Ghent Inflammatory 
Arthritis and spoNdylitis cohorT (GI-
ANT) confirmed the high prevalence 
of microscopic gut inflammation in 
SpA (about 45% of patients), and the 
association with a trend to progress to 
axial manifestation of AS among pa-
tients who present persistent inflamma-
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tion (32). In ReA, the prognostic value 
of persistent gut inflammation has been 
documented in Yersinia infection. As 
previously reported, Yersinia can per-
sist in bowel submucosa for a long pe-
riod, determining a prolonged release 
of bacterial antigens and a chronic sys-
temic inflammatory response (33). Per-
sistent infection is an ability endowed 
also by Chlamydia which could ex-
plain the tendency toward acute relapse 
and chronic evolution. In this light, the 
eradication of persistent Chlamydia in-
fection offers the opportunity of a cure, 
as demonstrated in two recent clinical 
trials showing the effectiveness of anti-
biotic combination therapy (34).

Treatment
The general goals of ReA treatment are: 
1. to promptly identify – and, if neces-
sary, treat – the triggering infection, 
2. to assure symptomatic relief, 
3. to minimise disability in chronic  
disease. 

Antibiotic treatment of triggering 
infections
Current evidence suggests that early 
treatment of the triggering infection 
could prevent the initiation and the 
persistence of the subsequent arthritis, 
at least for uroarthritis, by reducing the 
spreading of bacteria and/or bacterial 
antigens to the joints. In a retrospec-
tive study on 109 patients treated for 
genitourinary infections with antibi-
otic therapy against C. trachomatis, 
the risk of a subsequent arthritis was 
reduced from 37% to 10% (35). Cur-
rently, a non-gonococcal genitouri-
nary infection needs to be treated with 
azithromycin 1 gr in a single adminis-
tration or doxycycline 100 mg twice a 
day for 7 days, regardless the presence 
of arthritis. Sexual partners should be 
treated simultaneously, and patients 
should be advised about the risk of re-
lapse in case of re-infection and about 
specific preventive measure to avoid it 
(36). In patients with acute Chlamydia-
induced ReA, the high prevalence of 
re-infections within the first 3 months 
suggests a longer antibiotic course (4 
to 12 weeks) either with doxycycline 
or ciprofloxacin (37). The evidence for 
a role of antibiotic treatment in post-

enteritic ReA is weaker. In a Swedish 
study on an outbreak of S. Enterica in-
fection among 126 medical practition-
ers, early antibiotic treatment did not 
prevent the development of ReA and 
did not affect the disease course (38). 
Similar results were obtained from a 
randomised prospective trial on 40 pa-
tients with post-enteritic ReA triggered 
by Salmonella, Yersinia and Campylo-
bacter: 10–14 days of antibiotic course 
failed to ameliorate clinical symptoms, 
arthritis duration and serum markers 
of inflammation (39). These findings 
suggest that in post-enteritic ReA, the 
pathogenic events leading to the devel-
opment of the arthritis - which could 
be the bacterial antigen spreading from 
bowel to joints - occur very early in the 
course of the infection, so that the intro-
duction of antibiotic therapy may take 
place too late to influence the disease 
course. In contrast with previous data, 
a recent study reported that early anti-
microbal treatment for salmonellosis, 
with an average of 10 days from the on-
set of diarrhoea, reduced the incidence 
of acute musculoskeletal symptoms. 
However, there was no distinct interval 
time within early treatment would have 
prevent the development of musculo-
skeletal symptoms and the size of the 
study was too small to draw definitive 
conclusions (40). To date, in enteric-
triggered ReA there is no indication to 
short-term antibiotic treatment. On the 
contrary, short-term antibiotic course 
may be considered in case of severe di-
arrhea, immunocompromised or elderly 
patients, or to prevent a possible relapse 
in patients with a previous history of 
ReA (13, 41). 

Management of acute arthritis
Non-steroidal anti-inflammatory drugs 
(NSAIDs) are the first line therapy in 
acute ReA. This class of drugs has a 
proven efficacy in treatment of clinical 
manifestations of SpA – inflammatory 
back pain, peripheral arthritis or en-
thesitis (42-44). In ReA, the efficacy of 
NSAIDs was tested in few clinical tri-
als and no single molecule showed to 
be more effective over the others (45, 
46). Clinical manifestations and safety 
profile should drive the choice of the 
molecule. In patients with prevalent 

inflammatory back pain, drugs with 
long half-life as naproxen are preferred, 
whereas in patients with high risk for 
gastric bleeding, a COX-2 selective 
inhibitor seems a reasonable option. 
In the view of the frequently self-lim-
iting course of ReA, NSAIDs can be 
the only pharmacologic intervention in 
acute phase. The individual response to 
the different drugs suggest to attempt 
several NSAIDs for at least 2–4 weeks 
at full dose before shifting to another 
one (47). Once identified, the effec-
tive agent should be administered at a 
proper dose in continuative manner for 
weeks or months, to assure a prolonged 
relief of symptoms and to allow patients 
to be physically active (37). Treatment 
with glucocorticoids (GCs) should be 
considered in case of inadequate re-
sponse to NSAIDs or persistent active 
disease for more than 4 weeks. In case 
of mono or oligoarticular involvement, 
bursitis, enthesophaty, tenosynovitis or 
other local manifestation of the disease, 
GCs infiltration assures a good symp-
tomatic response (36, 47, 48). In case 
of polyarthritis, high active disease, 
inadequate response to NSAIDs and to 
intraarticular glucocorticoids, or severe 
extra-articular manifestations, systemic 
GCs should be considered (21). A short 
course – up to 4 months of GCs, start-
ing with 20–40 mg daily of prednisone 
then tapered to the lowest dose, should 
be used to control symptoms. Often 
the response to systemic GCs is lower 
than in other arthritis such as rheuma-
toid arthritis, and there is no evidence 
of any benefit for prolonged treatment 
in ReA. Systemic GCs can also be used 
for the management of acute peripheral 
relapses of the disease (33, 49). On the 
contrary, GCs have only limited value, 
if any, in axial manifestations of ReA. 
Consequently, they should not be used 
in this subset of the disease (37). Non-
pharmacologic treatment, as physical 
therapy and orthoses are essential tools 
to maintain mobility and to limit pain, 
and should be tailored on the patient’s 
needs (46). 

Chronic arthritis management: 
conventional synthetic DMARDs
In patients who develop chronic arthritis 
or with acute arthritis resistant to ther-
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apy with NSAIDs and GCs, treatment 
with conventional synthetic disease-
modifying anti-rheumatic drugs (csD-
MARDs) is usually indicated. Given 
the good prognosis of ReA, with a com-
plete resolution of clinical manifesta-
tions in up to 6 months, a careful period 
of observation of 3–6 months before to 
start a DMARDs is often recommend-
ed, to avoid potential overtreatment of 
patients with a self-limiting disease. 
On the other hand, chronic ReA may 
determine an erosive disease with sub-
sequent joint deformity, thus DMARDs 
treatment could be advisable (49-50). 
The evidences on DMARDs use in ReA 
are scant (51). Sulphasalazine (SSZ) 
is the most extensively studied csD-
MARDs in ReA. Sulphasalazine inhib-
its NF-kB activation in LPS and TNF-α 
stimulated cells (52, 53). Furthermore, 
SSZ seems to be able to normalise in-
testinal permeability and possibly to 
prevent enteric antigen dissemination 
(54). The efficacy of SSZ in ReA has 
been demonstrated in a large multicen-
tre double-blinded clinical trial on 134 
patients with chronic ReA unresponsive 
to NSAIDs, randomised to receive SSZ 
2000 mg daily or placebo. A significant 
higher response rate was observed in 
SSZ group (62.3% vs. 47.7%) (55). It 
should be underlined that SSZ was ef-
fective only in patients with peripheral 
arthritis, without any significant effect 
on axial disease. Considering its effec-
tiveness in inflammatory bowel disease, 
SSZ could be a good option especially 
in patients with post-enteritic ReA and 
in patients with endoscopic signs of 
intestinal inflammation (50, 54). SSZ 
treatment can be started at the dose 
of 500 mg daily and progressively in-
creased to 1000 md twice a day, up to a 
maximum daily dose of 3000 mg, mon-
itoring patients for possible adverse 
events. There is less evidence for other 
csDMARDs in ReA treatment. Metho-
trexate (MTX), administered paren-
terally once a week, has been used in 
patients with refractory ReA with good 
results on peripheral arthritis and der-
matological manifestations (56). MTX 
may be used in patients who are intol-
erant or refractory to SSZ treatment, at 
the same doses and schedule (7.5 to 25 
mg weekly) as employed in rheumatoid 

arthritis or psoriatic arthritis, as an al-
ternative or in combination with SSZ 
(49). Only one study evaluated the effi-
cacy of azathioprine in ReA, reporting a 
good response at the dose of 1–2 mg/kg 
body weight daily. However, due to the 
small samples size, no final statement 
can be drawn (57).
The same considerations can be made 
for cyclosporine A. There are some an-
ecdotal reports of its efficacy, but no 
clinical trial has been conducted and 
its role in ReA treatment has not been 
established yet (58, 59).
 
Chronic arthritis management: 
biologic DMARDs
The availability of several inhibitors of 
TNF-α revolutionised the treatment of 
many inflammatory arthritis. TNF-α 
inhibitors demonstrated quite impres-
sive results in the treatment of axial 
and peripheral manifestations of an-
kylosing spondylitis, psoriatic arthri-
tis and inflammatory bowel diseases-
associated spondyloarthritis (60), but 
only few data are available on the role 
of TNF-α inhibitors treatment in ReA. 
Table I summarises the available stud-
ies on TNF-α inhibitors in ReA. Only 
small case series and case reports have 
been published. Anecdotal evidences of 
anti-TNF use in ReA, especially inflixi-
mab, come from case reports describing 
a good response independently from 
the triggering infection or the micro-
biological identification of pathogen. 
The largest patients series available has 
been reported by Flagg et al., who con-
ducted an open-label trial involving 16 
patients with undifferentiated or reac-
tive arthritis treated for 6-months with 
etanercept 25 mg subcutaneous twice 
a week. On 10 patients who completed 
the study, 9 patients were classified as 
responders to etanercept. Synovial bi-
opsy and PCR analysis for bacterial 
nucleic acid were performed before and 
after etanercept therapy in 6 patients, all 
classified as responders. Of 3 patients 
who initially showed positivity for C. 
Trachomatis 16S rRNA to PCR analy-
sis, 2 had negative PCR results after the 
treatment. On the contrary, two patients 
initially negative for Chlamydia rRNA 
at PCR analysis become positive during 
the treatment. Furthermore, there was 

a histological improvement in 5 out of 
6 patients at synovial specimens’ ex-
amination, although without a complete 
normalisation of the histology (61). The 
role of bacterial load in the joint affected 
by ReA, and the possible effect of TNF 
inhibitors on bacterial proliferation in 
synovial tissues has not been formally 
evaluated to date, but there is some 
evidence of good responses despite an 
increased bacterial load in joint of pa-
tients treated with TNF inhibitors (62). 
Currently, the TNF-α role in the patho-
genesis of ReA and in the bacterial 
eradication from synovial tissue has not 
been fully understood. Serum level of 
TNF-α is higher in ReA patients than in 
normal controls, despite this cytokine 
is expressed at lower levels when com-
pared with other forms of inflammatory 
arthritis (63, 64).
Bacterial eradication from synovial tis-
sues may be influenced by the TNF-α 
production: TNF-α is produced early 
in the synovial tissue of ReA patients 
and it can inhibit the growth of many 
intracellular bacteria classically associ-
ated with ReA induction, so it may play 
a role in bacterial eradication from the 
joints (65-67). Nevertheless, ReA pa-
tients show a predominant Th2-polar-
ised response, with a lesser production 
of Th1 cytokines as TNF-α and IFNγ 
compared to Th2 cytokine as IL-10; Th2 
cytokines can prevent an effective Th1 
response, limiting bacterial eradication 
and contributing to ReA pathogenesis 
(67). Patients with chronic ReA present 
lower levels of TNF-α compared with 
patients with a self-limiting disease, and 
in vitro studies showed that lower lev-
els of TNF-α in human cells exposed to 
Chlamydia, in synergy with a reduction 
of IFNα levels, are associated to persis-
tent aberrant chlamydial infection (68, 
69). These evidences raised concerns 
about a possible negative effect of TNF 
inhibition in ReA patients, through the 
promotion of the persistence or the dis-
semination of microbial agents in the 
joints, leading to a possible worsening 
the disease. A recent work showed se-
vere features of Yersinia-triggered ReA 
in a mouse model of lacking of TNFR 
p55 signalling. Mice presented higher 
synovial production of IL-17 and IFNγ 
that could act synergistically to sustain 
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bacterial-triggered inflammation (70). 
Nevertheless, available clinical results 
of ReA patients treated with TNF in-
hibitors showed a good symptomatic 
response with no increase in infection 
rate sustained by the triggering micro-
bial agents. Meyer et al. reported a 90% 
of response rate in 10 patients with 
recent-onset ReA, with no documented 
adverse event, including severe infec-
tions. Only mild infections were docu-
mented, none of which were correlated 
to the triggering microorganism. None-
theless to date, the overall number of 
TNF inhibitors treated patients is glob-
ally insufficient to clearly exclude safe-
ty issues of these drugs in ReA treat-
ment. TNF-α, together with other cy-
tokines produced in response to persis-
tent bacterial antigens in the joint, may 
contribute both to bacterial eradication 
from synovial tissue and to the devel-
opment of inflammatory manifestations 
of the disease. Therefore, this contra-

dictory role could explain the clinical 
improvement despite an increased bac-
terial load of the microorganism (71). 
Carter et al. reported a series of 3 pa-
tients with RA who developed palmo-
plantar psoriasiform pustular eruption 
while on TNF inhibitor therapy. All 
were positive to C. Trachomatis at PCR 
examination, rising the hypothesis of a 
possible manifestation of keratoderma 
blenorrhagicum (72). For this reasons, 
cautions on TNF inhibitors treatment of 
ReA patients is advisable, limiting this 
option to patients refractory to conven-
tional therapy, at least until further stud-
ies will exclude safety issues definitely. 

Extra-articular manifestations 
management
The treatment of the extra-articular 
manifestations should be individual-
ised on the specific clinical features and 
should involve other specialists, as the 
dermatologist and the ophthalmologist. 

Skin manifestations, as psoriasiform 
lesions and circinate balanitis usually 
respond well to topical glucocorticoid 
treatment with or without keratolytic 
agents. In case of more severe manifes-
tations, methotrexate or retinoids agents 
may control the disease manifestations. 
Mouth ulcerations usually do not need 
treatment, undergoing to a spontaneous 
resolution. Anterior uveitis is generally 
treated under ophthalmologists’ advise, 
with topical glucocorticoids associated 
to mydriatics. In case of posterior uvei-
tis, intravitreal administration of glu-
cocorticoids may be useful (9, 73). In 
case of recurrent uveitis not responding 
to topical treatment, as well as cardiac 
involvement in form of heart conduc-
tion disturbances, systemic glucocor-
ticoid administration is indicated (74). 
Anti-TNF showed a high efficacy and 
a good safety profile in the treatment 
of recurrent uveitis, refractory to other 
therapies (75). 

Table I. Biologic agents in ReA. 

Authors (Year) n. of patients  Clinical manifestations or inclusion criteria  Microbial agent identified Biologic Results

Kaipiainen-Seppänen (2003) 2 Peripheral synovitis after a documented enteric infection Yersinia IFX Good response

Gill(2008) 1 Asymmetric oligoarthritis and keratoderma blenorrhagicum None IFX Complete 
  developed after an episode of urethritis, refractory to NSAID   remission 
  and MTX 

Wechalekar (2010) 1 Asymmetric oligoarthritis developed after an episode of  Chlamydia IFX Complete
  urethritis, refractory to SSZ, MTX and intraarticular GC   remission

Schafranski (2009) 1 Asymmetric oligoarthritis of lower limbs developed after an  Chlamydia IFX Complete
  episode of urethritis, refractory to NSAID, SSZ and MTX   remission

Thomas-Pohl (2012) 1 Acute febrile polyarthritis after an enteric infection, None IFX Complete 
  refractory to NSAID and intravenous GC   remission

Abdelmoula (2008) 1 Peripheral synovitis after a an episode of urethritis None IFX Complete 
     remission

Meyer (2011) 10 ReA as defined by the criteria of the Third International  6 Chlamydia IFX, ETA, 90% of patients
  Workshop on Reactive Arthritis, failure of conventional  2 Enterobacteria ADA responders (A)
  drugs, and anti-TNF therapy given within 12 months of 
  the triggering infection. 
     
Flagg (2005) 10 Persistent, active inflammatory arthritis of at least 3–4  5 Chlamydia ETA 90% of patients
  weeks’ duration in at least 1 peripheral joint. Joint fluid   responders (B) 
  aspiration was required to document inflammatory fluid.  
  Clinically observed or laboratory documented urethritis, 
  enteritis or bronchitis within 6 weeks of onset of the arthritis, 
  or PCR evidence of bacterial DNA in the join. 

Good response: Reduction of overall joints symptoms, of back pain and of ESR and CRP levels but persistence of arthritis episodes. 
Complete remission: complete resolution of the clinical manifestation, normalisation of inflammatory markers, no recurrence of the arthritis. 
Responders: >30% improvement in pain on the VAS, in the tender joint count, and in the swollen joint count, or >30% improvement in extraarticular mani-
festations, and a CRP level 20 mg/litre (A); 2 of the following 3 assessment measures: at least a 2-point decrease in the 10-point VAS for pain, at least a 30% 
decrease in tender joint count, and at least a 30% decrease in swollen joint count (B). NSAID: non-steroidal anti-inflammatory drug; MTX: methotrexate; 
SSZ: sulphasalazine; GC: glucocorticoids; PCR: polymerase chain reaction; IFX: infliximab; ETA: etanercept; ADA: adalimumab.
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Table II. Antibiotics study design, outcomes measures and results in ReA. 

Authors (year) Study design n. of patients and Intervention Assessment and outcome measures Results 
  diagnosis 

Tetracyclines
Lauhio (1991) Double-blind, 40 ReA  Lymecycline for 3 Clinical and laboratory evaluation In Chlamydia ReA treated with
 randomised (21 uroarthritis, months vs. placebo  at 1, 2, 3 and 6 months; disease lymecycline, reduction of the
  17 enteroarthritis)   activity and time to recovery  duration in weeks of arthralgia  
     and elevation of ESR and CRP.  
     Shorter time to recovery

Leirisalo-Repo (2003) Cohort study, 17 ReA  10 years follow-up Clinical, laboratory and radiological No effect on long-term outcome
 retrospective (9 lymecicline group, of patients included examination. Past 10 years medical in term of development of 
  8 placebo group) in the study by  history collection; Progression to a peripheral or axial arthritis
   Lauhio (1991) peripheral or axial arthritis 

Wollenhaupt (1997) Double-blind,  32 Chlamydia ReA Doxycycline for 4 Clinical manifestations, markers No difference between short and long
 randomised  weeks vs. doxycycline of inflammation and remission at  term in term of clinical manifestations,
   for 4 months the end of the study serum markers of inflammation and  
      remission achievement

Putschky (2006) Double-blind,  32 Chlamydia ReA Doxycycline for 10 Clinical manifestations and No difference between short- and
 randomised  days vs. Doxycycline laboratory evaluation at the  long-term in terms of clinical
   for 4 months beginning and at the end of the manifestations, serum markers of
    study; Remission at the end of the inflammation and remission 
    study achievement

Ciprofloxacin
Sieper (1999) Double-blind, 55 Chlamydia,  Ciprofloxacin for 3 Clinical and laboratory examination No clinical advantage (in
 randomised Salmonella or  months vs. placebo after 3 months; Percentage of Chlamydia ReA ciprofloxacin
  Yersinia ReA, 49   patients in remission after 3 better than placebo but no
  undifferentiated SpA  months of treatment  statistical significance)

Toivanien (1993) Double-blind, 36 Chronic Ciprofloxacin for 3 Clinical manifestations and Decrease of arthralgia and MS in 
 randomised  (>6 months) ReA months vs. placebo inflammatory markers improvement  treated patients whereas decrease of
  (4 uroarthritis, 32  6 months after treatment stop.  Ritchie index and ESR in the control
  enteroarthritis)   group. No definitive advantage for  
     treatment group.

Yli-Kerttula (2000) Double-blind, 71 Acute Ciprofloxacin for 3 The outcome measures were ESR, No significant differences in any of 
 randomised  (<3 months) ReA months vs. placebo number of swollen joints, PGA the efficacy variables between the 
  (11 uroarthritis,   and complete recovery. study groups at baseline or during
  60 enteroarthritis)   the 12-month  follow-up.

Yli-Kerttula (2003) Cohort study, 53 ReA (26 4-7 year follow-up Clinical, laboratory and radiological  Significant higher achievement of
 retrospective ciprofloxacin group, of patients included examination. Past medical history complete recovery in the treatment 
  27 placebo group) in the study by  collection; Progression to a group. Treatment in acute phase may
   Yli-Kerttula (2000) peripheral or axial arthritis prevent chronic evolution of disease 
      (especially for HLA-B27+ patients)

Gatus (1999) Double-blind, 56 ReA, 42 Ciprofloxacin for 12 Clinical and ophthalmologic assessment No statistically significant 
 randomised Recurrent anterior months vs. pbolacebo after 12 months from the end of the difference on the natural 
  uveitis, isolate or  treatment; Time to disease relapse and history or severity in the 
  secondary to ReA   severity scores evaluation.  treatment group

Hoogkamp-Korstanje Double-blind, 18 Yersinia ReA Ciprofloxacin for 3 Symptoms and inflammatory Higher percentage of remission in 
(2000) randomised  months vs. placebo markers improvement and treatment group. Faster symptoms 
    remission achievement 12 months and inflammatory markers 
    after treatment improvement in treatment group 

Azithromycin
Kvien (2004) Double-blind,  152 Acute Azithromycin 1 gr The efficacy measures were physician No statistical difference for clinical
 randomised  (<2 months) ReA single dose followed  assessment of disease activity, patient and laboratory parameters of disease
   by Azithromycin 1  assessment of disease activity, number activity and for time to recovery
   gr/week for 12 weeks  of swollen and tender joints, and time between the treatment groups
   or placebo to resolution of arthritis 

Combination therapy
Carter (2004) Double-blind,  30 Chronic Doxycycline for 9 Clinical assessment (number of tender and Improvement of all the variables
 randomised (>6 months)  months vs. Doxycycline swollen joints, VAS for current amount included in the clinical assessment  
  undifferentiated plus Rifampin for 9  of back pain, duration of MS, back pain and higher response rate in the
  SpA months at night, and peripheral joint pain) at  combination treatment group
    baseline and at 1, 3, 6, and 9 months; 
    Response rate (defined as improvement
    >20% in at least 4/6 mentioned 
    variables compared to their baseline) 

Carter (2010) Double-blind, 42 Chronic  3 groups: Clinical assessment (number of tender Significant higher response rate in the
 randomised (>6 months)  1. Doxycycline plus and swollen joints, VAS for current combination treatments groups
  Chlamidia ReA Rifampin for 6 months amount of back pain, duration of MS, compared to placebo. Significant
   2. Azithromycin for 5 global health, and peripheral joint pain) improvement in the modified swollen 
   days followed by  at baseline and at 6 months; Response joint count, tender joint count,
   Azithromycin plus rate (defined as improvement >20% in at  physician global assessment in the
   Rifampin for 6 months least 4/6 mentioned variables compared combination treatments groups
   3. Placebo to their baseline) compared to placebo.

Kuuliala (2013) Double-blind, 56 Acute  Ofloxacin plus Clinical and laboratory improvement at No advantage in treatment group in
 randomised (<2 months) Roxitromicin for 3 6 months, recovery from the arthritis term of recovery, clinical 
  ReA (9 uroarthritis, months vs. placebo (no tender or swollen joints) manifestations and markers of 
  47 enteroarthritis)   inflammation in the treatment group

ESR: erythrocyte sedimentation rate; CRP: C-reactive protein; PGA: patient global assessment; VAS: visual analogue scale; MS: morning stiffness; SpA: spondyloarthritis.
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Future perspectives
In recent years, the new insights on 
ReA pathogenesis, including the evi-
dence of a persistent state of metaboli-
cally aberrant Chlamydia in affected 
joints, opened novel possible fields of 
research. This, together with recent data 
from antibiotic combination trials and 
biological drugs, led to new possibili-
ties in potential therapeutic approach to 
ReA. 
The use of long-term antibiotic treat-
ment for patients with ReA is controver-
sial. Many classes of antibiotics active 
against intracellular pathogens have 
been used (see Table II). First reports 
on the efficacy of tetracycline for ReA 
date back to the early 90s, when a small 
study on use of minocycline in patients 
with Chlamydial ReA showed a clini-
cal advantage in patients treated with 
a 3 month of antibiotic course. These 
results were confirmed by a subsequent 
randomised, placebo-controlled trial on 
the use of a 3 months course of lyme-
cycline, which showed beneficial ef-
fects on the duration of arthritis and on 
laboratory markers of inflammation in 
patients treated with the antibiotic com-
pared to placebo. However, subsequent 
follow-up studies of the same patients 
for 10 years from the onset of the ar-
thritis showed that early long-term 
treatment with lymecycline did not alter 
the natural history of the disease. The 
explanation of the short-term efficacy 
in ReA has been linked to the ability 
of tetracyclines, especially when used 
in association with NSAIDs, to inhibit 
the oxidative activation of latent neu-
trophils collagenase, to the intrinsically 
anti-collagenolytic effect of the drugs 
and to the ability to modify neutrophils 
functions (76). 
Studies on long-term ciprofloxacin or 
azithromycin monotherapy showed 
lack of efficacy. Few reports on clinical 
advantage for ciprofloxacin use have 
been reported. Sieper et al. reported a 
clinical advantage in patients with Chl-
amidial ReA treated with ciprofloxacin 
compared with placebo group. How-
ever, due to the small sample size of the 
study, none of the outcomes reached the 
statistical significance. Another small 
study on 18 patients with Yersinia-in-
duced ReA showed a faster recovery in 

patients treated with antibiotics, but the 
small sample size prevented to draw de-
finitive conclusions. Interesting results 
have been reported by Yli-Kerttula et 
al. on the follow-up of patients who 
originally participated in a study evalu-
ating the efficacy of ciprofloxacin in 
early phases of ReA. During the follow-
up, 41% of the patients in the original 
placebo group developed chronic rheu-
matic disease versus only 8% of pa-
tients originally treated with a 3 months 
ciprofloxacin course, suggesting the 
ability of long-term antibiotic treatment 
administered in acute phase to prevent 
the chronic evolution of the disease, es-
pecially in HLA-B27 positive patients. 
None of the patients in the ciprofloxa-
cin group developed manifestations of 
chronic SpA as AS, inflammatory back 
pain, chronic oligoarthritis, enthesitis 
or recurrent anterior uveitis.
This apparent paradoxical capacity of 
ciprofloxacin to prevent chronic evo-
lution on long-term period despite no 
advantage in short term is difficult to 
explain, so more long-term follow-up 
studies with larger samples are needed. 
A recent systematic review and meta-
analysis of 12 clinical trials on the an-
tibiotic treatment of ReA demonstrated 
no significant beneficial effect of antibi-
otics on remission and clinical features 
of the disease, in spite of a significant 
increase in adverse events incidence. 
However, important heterogeneity in 
trials design, from eligible patients se-
lection to type and duration of treatment 
administered, limited a univocal inter-
pretation of pooled results (77). Conse-
quently, the role of antibiotic treatment 
is actually uncertain, but since the ma-
jority of the trials showed a lack of effi-
cacy, long-term antibiotic monotherapy 
is not recommended. More recently, the 
demonstration of metabolically aber-
rant Chlamydia as the leading cause of 
Chlamydia-induced ReA and the resist-
ance of this pathogen to usually effec-
tive antibiotic monotherapy, suggested 
the use of a combination of antibiotic 
drugs, which in in vitro showed an in-
creased anti-chlamydial activity (78).
The first study that showed therapeutic 
benefit with combination antimicrobi-
als in chronic inflammatory arthritis 
possibly due to persistent Chlamydia 

was published in 2004 by Carter et al. 
In this study, 30 undifferentiated SpA 
patients with no evidence of inflamma-
tory bowel disease, psoriasis, ankylos-
ing spondylitis, or preceding dysentery, 
were randomised to receive a 9 months 
doxycycline or doxycycline plus ri-
fampin course. The combination thera-
py arm showed a statistically significant 
improvement compared with the single 
therapy arm. In subsequent study by 
the same authors, chronic ReA patients 
with PCR-proven peripheral blood 
cells or synovial Chlamydia positivity, 
which are proofs of persistent infec-
tions, were casually allocated to three 
groups, one treated with doxycycline 
plus rifampin association, one treated 
with azithromycin plus rifampin asso-
ciations and the last receiving placebo. 
A significant greater clinical response 
(63% vs. 22%) was observed in com-
bination treatment groups, with 20% of 
patients achieving a complete remis-
sion respect none of placebo group. 
On the contrary, Kuuliala reported no 
significant benefit from combination 
treatment with ofloxacin and roxitro-
micin compared to placebo. This result 
could be related to antibiotic regimen 
choice. Chlamydia aberrant state seems 
to be resistant to conventional antibiotic 
therapy, therefore a combination of an-
tibiotics, which targets different bacte-
rial metabolic processes, is needed to 
obtain a significant antibacterial effect. 
Kuuliala et al. used an association be-
tween roxitromycin and ofloxacin; the 
latter is a fluoroquinolone drug target-
ing bacterial DNA replication which 
could be ineffective to treat the persis-
tent form of Chlamydia because of its 
low replication activity, promoting in-
stead a persistent viable state (79). On 
the contrary, association between anti-
biotics that block Chlamydia’s protein 
synthesis, such as tetracycline or mac-
rolide, with rifampin, which endows the 
capacity to attenuate Chlamydia’s gene 
transcription, may obtain a synergis-
tic effect on bacteria eradication (78). 
Satisfactory in vitro results have been 
obtained with this antibiotic combina-
tion, and the results observed in clinical 
trial cited above could represent in vivo 
translation of the laboratory evidence, 
opening for the first time a prospective 
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curative aetiologic treatment. However, 
newer and larger studies are needed to 
confirm this therapeutic approach. 
Additional evidences about immuno-
logical features of ReA have been ob-
tained. ReA seems to be a Th2 medi-
ated disease, as attested by higher levels 
of IL-10 and lower levels of IFNγ and 
TNF-α, at least at the beginning of the 
disease. This cytokine imbalance may 
contribute to bacterial persistence in 
affected joints. Changes in the Th1/
Th2 balance may explain the relapsing 
course frequently seen in chronic ReA 
(51). In quiescent disease, the levels of 
Th1 cytokines are several folds lower 
than in active disease, suggesting that 
this group of cytokines can be respon-
sible for acute inflammatory manifesta-
tions of the disease (80). This apparent-
ly dual effect of TNFα and other Th1 
cytokines raised the concern that TNFα 
inhibitors might worsen intracellular 
bacteria growth, leading to possible 
dissemination of microorganisms. The 
identification of newer, safer molecular 
target could lead to obtain a good symp-
tomatic control of disease limiting safe-
ty issues. A recent case report described 
a successful treatment of a patient with 
ReA with tocilizumab (81). Elevated 
IL-6 levels in ReA patients’ serum have 
been reported, and higher synovial flu-
id levels of IL-6 in patients with ReA 
compared to patients with rheumatoid 
arthritis have been described. Thus, 
IL-6 may be an important mediator of 
ReA joint inflammation. (82-84). Th17 
lymphocytes appears to be, together 
with Th1 lymphocytes, the main in-
flammatory cells implicated in ReA 
(83). Tocilizumab may act not only 
blocking IL-6 induced inflammatory 
response, but also limiting inflamma-
tory reactions related to IL-17 pathway. 
In the contest of the SpA treatment, tar-
geting Th17 showed promising results. 
Secukinumab, an anti-IL17A antibody, 
was effective in AS treatment, while 
ustekinumab, a fully human monoclo-
nal antibody direct against p40 subunit 
common to both IL-12 and IL-23, and 
consequently able to inhibit both Th1 
and Th17 lymphocytes differentiation, 
showed positive results in psoriatic ar-
thritis (85-86). Currently, these agents 
have never been tried in ReA treatment. 

As for tocilizumab, adequate clinical 
trials for the potential application of 
these agents in ReA are needed.

Conclusions
Recent advances in understanding of 
the pathogenetic events involved in 
ReA open new exciting possibilities in 
identification of potential treatments of 
this disease. However, many unsolved 
points need to be clarified, both in defi-
nition of the disease and in clear thera-
peutic strategies. Results from recent 
trials on antibiotic combination offer 
a new scenario, in which a therapy tar-
geting the inflammatory aspects of the 
disease could be coupled to an actual 
aetiologic treatment. Finally, reports 
of efficacy of the new biologic agents 
offer the possibility to enrich the thera-
peutic options at our disposal, mostly 
for patients with refractory disease. 

References
   1. SELMI C, GERSHWIN ME: Diagnosis and 

classification of reactive arthritis. Autoim-
mun Rev 2014; 13: 546-49.

   2. LEIRISALO M, SKYLV G, KOUSA M et al.: 
Followup study on patients with Reiter’s 
disease and reactive arthritis, with special 
reference to HLA-B27. Arthritis Rheum 
1982; 25: 249-59.

   3. HILL GASTON JS, LILLICRAP MS: Arthritis 
associated with enteric infection. Best Pract 
Res Clin Rheumatol 2003; 17: 219-39. 

   4. HENNING Z, HUDSON AP: New insights into 
Chlamydia and arthritis. Promise of a cure? 
Ann Rheum Dis 2014; 73.4: 637-44.

   5. KOEBNIK R, LOCHER KP, van GELDER P: 
Structure and function of bacterial outer 
membrane proteins: barrels in a nutshell. 
Mol Microbiol 2000; 1; 37: 239-53.

   6. SINGH R, SHASANY AK, AGGARWAL A et 
al.: Low molecular weight proteins of outer 
membrane of Salmonella typhimurium are 
immunogenic in Salmonella induced reac-
tive arthritis revealed by proteomics. Clin 
Exp Immunol 2007; 148: 486-93.

   7. GRANFORS K, MERILAHTI-PALO R, LUUK-
KAINEN R et al.: Persistence of Yersinia 
antigens in peripheral blood cells from pa-
tients with Yersinia enterocolitica O:3 in-
fection with or without reactive arthritis. 
Arthritis Rheum 1998; 41: 855-62.

   8. FAHLGREN A, AVICAN K, WESTERMARK L, 
NORDFELTH R, FÄLLMAN M: Colonization 
of cecum is important for development of 
persistent infection by Yersinia pseudotu-
berculosis. Infect Immun 2014; 82: 3471-82. 

   9. SCHMITT SK: Reactive arthritis. Infect Dis 
Clin North Am 2017; 31: 265-77.

 10. SURESH PS: Bilateral disciform keratitis in 
Reiter’s syndrome. Indian J Ophthalmol 
2016; 64: 685-87.

 11. BRAUN J, KINGSLEY G, van der HEIJDE D, 

SIEPER J: On the difficulties of establishing 
a consensus on the definition of and diag-
nostic investigations for reactive arthritis. 
Results and discussion of a questionnaire 
prepared for the 4th International Workshop 
on Reactive Arthritis, Berlin, Germany, July 
3-6, 1999. J Rheumatol 2000; 27: 2185-92.

 12. KINGSLEY G, SIEPER J: Third International 
Workshop on Reactive Arthritis. 23-26 Sep-
tember 1995, Berlin, Germany. Report and 
abstracts. Ann Rheum Dis 1996; 55: 564.

 13. HANNU T, INMAN, R, GRANFORS K, LEIRI-
SALO-REPO M: Reactive arthritis or post-
infectious arthritis? Best Pract Res Clin 
Rheumatol 2006; 20: 419-33.

 14. LEIRISALO-REPO M, HELENIUS P, HANNU T 
et al.: Long term prognosis of reactive sal-
monella arthritis. Ann Rheum Dis 1997; 56; 
516-20. 

 15. HERRLINGER JD, ASMUSSEN JU: Long term 
prognosis in yersinia arthritis: clinical and 
serological findings. Ann Rheum Dis 1992; 
51: 1332-34.

 16. LEIRISALO‐REPO M, HANNU S: Ten-year 
followup study of patients with yersinia ar-
thritis. Arthritis Rheum 1988; 31: 533-37.

 17. SAIRANEN E, PARONEN I, MÄHÖNEN H: 
Reiter’s syndrome: a follow‐up study. Acta 
Med Scand 1969; 185: 57-63. 

 18. POPE JE, KRIZOVA A, GARG AX, THIESSEN-
PHILBROOK H, OUIMET JM: Campylobacter 
reactive arthritis: a systematic review. Semin 
Arthritis Rheum 2007; 37: 48-55. 

 19. BREMELL T, BJELLE A, SVEDHEM A: Rheu-
matic symptoms following an outbreak of 
campylobacter enteritis: a five year follow 
up. Ann Rheum Dis 1991; 50: 934. 

 20. LOCHT H, KROGFELT KA: Comparison of 
rheumatological and gastrointestinal symp-
toms after infection with Campylobacter 
jejuni/coli and enterotoxigenic Escherichia 
coli. Ann Rheum Dis 2002; 61: 448-52. 

 21. LEIRISALO-REPO M, SIEPER J: Reactive 
arthritis: Epidemiology, clinical features, 
and treatment. Ankylosing Spondylitis and 
the spondyloarthropathies. Philadelphia: 
Mossby Elsevier 2006; 53-64.

 22. RICH E, HOOK III EW, ALARCÓN GS, MORE-
LAND LW: Reactive arthritis in patients at-
tending an urban sexually transmitted diseas-
es clinic. Arthritis Rheum 1996; 39: 1172-7.

 23. EKMAN P, KIRVESKARI J, GRANFORS K: 
Modification of disease outcome in Salmo-
nella-infected patients by HLA–B27. Arthri-
tis Rheum 2000; 43: 1527-34.

 24. LEIRISALO‐REPO M, SUORANTA H: Ten-
year follow-up study of patients with Yersin-
ia arthritis. Arthritis Rheum 1988; 31: 533-7.

 25. SCHIELLERUP P, KROGFELT KA, LOCHT H: 
A comparison of self-reported joint symp-
toms following infection with different 
enteric pathogens: effect of HLA-B27. J 
Rheumatol 2008; 35: 480-7.

 26. PETERSON MC: Rheumatic manifestations 
of Campylobacter jejuni and C. fetus infec-
tions in adults. Scand J Rheumatol 1994; 
23: 167-70.  

 27. SIEPER J, BRAUN J, WU P, HAUER R, LAITKO 
S: The possible role of Shigella in sporadic 
enteric reactive arthritis. Rheumatology 
1993; 32: 582-5. 

 28. CARTER JD, INMAN RD: Chlamydia-induced 



11Clinical and Experimental Rheumatology 2019

Treatment challenges in reactive arthritis / B. Lucchino et al.

reactive arthritis: hidden in plain sight? Best 
Pract Res Clin Rheumatol 2011; 25: 359-74.

 29. FOX R, CALIN A, GERBER RC, GIBSON D: 
The chronicity of symptoms and disability 
in Reiter’s syndrome: an analysis of 131 
consecutive patients. Ann Intern Med 1979; 
91: 190-3. 

 30. COLMEGNA I, CUCHACOVICH R, ESPINOZA 
LR: HLA-B27-associated reactive arthritis: 
pathogenetic and clinical considerations. 
Clin Microbiol Rev 2004; 17: 348-69.

 31. MIELANTS H, VEYS EM, CUVELIER C, de 
VOS M: Course of gut inflammation in 
spondylarthropathies and therapeutic conse-
quences. Baillieres Clin Rheumatol 1996; 10: 
147-64. 

 32. van PRAET L, van den BOSCH FE, JACQUES 
P et al.: Microscopic gut inflammation in 
axial spondyloarthritis: a multiparametric 
predictive model. Ann Rheum Dis 2013; 72: 
414-7.  

 33. HOOGKAMP-KORSTANJE JAA: Antibiotics 
in Yersinia enterocolitica infections. Jour-
nal of Antimicrobial Chemotherapy 1987; 
20: 123-31. 

 34. ZEIDLER H, HUDSON AP: New insights into 
Chlamydia and arthritis. Promise of a cure? 
Ann Rheum Dis 2014; 73: 637-44.

 35. BARDIN T, ENEL C, CORNELIS F et al.:      
Antibiotic treatment of venereal disease and 
Reiter’s syndrome in a Greenland popula-
tion. Arthritis Rheum 1992; 35: 190-4. 

 36. TOIVANEN A: Managing reactive arthritis. 
Rheumatology 2000; 39: 117-19.

 37. COLMEGNA I, CUCHACOVICH R, ESPINOZA 
LR: HLA-B27-associated reactive arthritis: 
pathogenetic and clinical considerations. 
Clin Microbiol Rev 2004; 17: 348-69.

 38. LOCHT H, KIHLSTRÖM E, LINDSTRÖM FD: 
Reactive arthritis after Salmonella among 
medical doctors--study of an outbreak.          
J Rheumatol 1993; 20: 845-8.

 39. FRYDEN A, BENGTSSON A, FOBERG U et 
al.: Early antibiotic treatment of reactive 
arthritis associated with enteric infections: 
clinical and serological study. BMJ 1998; 
301: 1299-302. 

 40. HANNU T, MATTILA L, SIITONEN A, LEIRI-
SALO-REPO M: Reactive arthritis following 
an outbreak of Salmonella typhimurium 
phage type 193 infection. Ann Rheum Dis 
2002; 61: 264-6. 

 41. HAMDULAY SS, GLYNNE SJ, KEAT A:    
When is arthritis reactive? Postgrad Med J 
2006; 82: 446-53.

 42. DOUGADOS M, BAETEN D: Spondyloarthri-
tis. Lancet 2011; 377: 2127-37. 

 43. KOEHLER L, KUIPERS JG, ZEIDLER H:   
Managing seronegative spondarthritides. 
Rheumatology 2000; 39: 360e368.

 44. REVEILLE JD, ARNETT C: Spondyloarthri-
tis: update on pathogenesis and manage-
ment. Am J Med 2005; 118: 592-603.

 45. ANANDARAJAH A, RITCHLIN CT: Treat-
ment update on spondyloarthropathy. Curr 
Opin Rheumatol 2005; 17: 247-56. 

 46. JUVAKOSKI T, LASSUS A: A double-blind 
cross-over evaluation of ketoprofen and 
indomethacin in Reiter’s disease. Scand J 
Rheumatol 1982; 11: 106-8. 

 47. LASSUS A: A comparative pilot study of 
azapropazone and indomethacin in the treat-

ment of psoriatic arthritis and Reiter’s dis-
ease. Curr Med Res Opin 1976; 4: 65-69.

 48. PALAZZI C, OLIVIERI I, D’AMICO E, PEN-
NESE E, PETRICCA A: Management of re-
active arthritis. Expert Opin Pharmacother 
2004; 5: 61-70.

 49. KIM PS, KLAUSMEIER TL, ORR DP: Reactive 
arthritis: a review. J Adolesc Health 2009; 
44: 309-15.

 50. KÖHLER L, KUIPERS JG: Reactive arthritis. 
Best Pract Res Clin Rheumatol 2006; 20: 
1119-37. 

 51. CARTER JD, HUDSON AP: Reactive arthritis: 
clinical aspects and medical management. 
Rheum Dis Clin North Am 2009; 35: 21-44. 

 52. RITCHLIN CT, DAIKH BE: Recent advances 
in the treatment of the seronegative spondy-
loarthropathies. Curr Rheumatol Rep 2001; 
3: 399-403.

 53. WAHL C, LIPTAY S, ADLER G, SCHMID RM: 
Sulfasalazine: a potent and specific inhibitor 
of nuclear factor kappa B. J Clin Investig 
1998; 101: 1163-74.

 54. NISSILÄ M, LEHTINEN K, LEIRISALO‐REPO 
M, LUUKKAINEN R, MUTRU O, YLI‐KERT-
TULA U: Sulfasalazine in the treatment of 
ankylosing spondylitis. Arthritis Rheum 
1988; 31: 1111-6.

 55. CLEGG DO, REDA DJ, WEISMAN MH et al.: 
Comparison of sulfasalazine and placebo in 
the treatment of reactive arthritis (Reiter’s 
syndrome). A Department of Veterans Af-
fairs Cooperative Study. Arthritis Rheum 
1996; 39: 2021-7.

 56. LALLY EV, HO G Jr: A review of methotrex-
ate therapy in Reiter syndrome. Semin Ar-
thritis Rheum 1985; 15: 139-45.

 57. CALIN A: A placebo controlled, crossover 
study of azathioprine in Reiter’s syndrome. 
Ann Rheum Dis 1986; 45: 653-55.

 58. CARROLL GJ, MA DT: Effective control of 
incomplete reactive arthritis with cyclospor-
in. Rheumatology 2001; 40: 945-7. 

 59. KIYOHARA A, TAKAMORI K, NIIZUMA N, 
OGAWA H: Successful treatment of severe 
recurrent Reiter’s syndrome with cyclo-
sporine. J Am Acad Dermatol 1997; 36 (3 Pt 
1): 482-83.

 60. SIEPER J: Developments in therapies for 
spondyloarthritis. Nat Rev Rheumatol 2012; 
8: 280-87. 

 61. FLAGG SD, MEADOR R, HSIA E, KITUMNU-
AYPONG T, SCHUMACHER HR Jr: Decreased 
pain and synovial inflammation after etaner-
cept therapy in patients with reactive and 
undifferentiated arthritis: an open-label trial. 
Arthritis Care Res 2005; 53: 613-7.

 62. CARTER JD: Treating reactive arthritis: in-
sights for the clinician. Ther Adv Musculo-
skelet Dis 2010; 2: 45-54.

 63. RIHL M, GU J, BAETEN D et al.: Alpha beta 
but not gamma delta T cell clones in syno-
vial fluids of patients with reactive arthritis 
show active transcription of tumour necro-
sis factor α and interferon γ. Ann Rheum Dis 
2004; 63: 1673-6.

 64. THIEL A, WU P, LAUSTER R, BRAUN J, 
RADBRUCH A, SIEPER J: Analysis of the 
antigen‐specific T cell response in reactive 
arthritis by flow cytometry. Arthritis Rheum 
2000; 43: 2834-42.

 65. SHEMER-AVNI YO, WALLACH D, SAROV I: 

Inhibition of Chlamydia trachomatis growth 
by recombinant tumor necrosis factor. Infect 
Immun 1988; 56: 2503-6. 

 66. HUPPERTZ HI, HEESEMANN J: Effect of cy-
tokines on invasion and survival of Yersinia 
in primary human Fibroblasts. Med Micro-
biol Immunol 1999; 187: 157-64.

 67. KOTAKE S, SCHUMACHER JH, YARBORO 
CH et al.: In vivo gene expression of type 
1 and type 2 cytokines in synovial tissues 
from patients in early stages of rheumatoid, 
reactive, and undifferentiated arthritis. Proc 
Assoc Am Physicians 1997; 109: 286-301. 

 68. BRAUN J, YIN Z, SPILLER I et al.: Low secre-
tion of tumor necrosis factor α, but no other 
Th1 or Th2 cytokines, by peripheral blood 
mononuclear cells correlates with chronicity 
in reactive arthritis. Arthritis Rheum 1999; 
42: 2039-44. 

 69. ISHIHARA T, AGA M, HINO K et al.: Inhibition 
of Chlamydia trachomatis growth by human 
interferon-α: mechanisms and synergistic 
effect with interferon-γ and tumor necrosis 
factor-α. Biomed Res 2005; 26: 179-85.

 70. ELIÇABE RJ, CARGNELUTTI E, SERER MI et 
al.: Lack of TNFR p55 results in heightened 
expression of IFN-γ and IL-17 during the 
development of reactive arthritis. J Immunol 
2010; 185: 4485-95.

 71. MEADOR R, HSIA E, KITUMNUAYPONG T, 
SCHUMACHER HR: TNF involvement and 
anti-TNF therapy of reactive and unclassi-
fied arthritis. Clin Exp Rheumatol 2002; 20 
(Suppl. 28): S-130 34.

 72. CARTER JD, GERARD HC, HUDSON AP: 
Psoriasiform lesions induced by tumour ne-
crosis factor antagonists: a skin-deep medi-
cal conundrum. Ann Rheum Dis 2008; 67: 
1181-3.

 73. KWIATKOWSKA B, FILIPOWICZ-SOSNOW-
SKA A: Reactive arthritis. Pol Arch Med 
Wewn 2009; 119: 60-6.

 74. SCHUMACHER HR, ARAYSSI JR S, CRANE 
PV et al.: Reactive arthritis. Rheum Dis Clin 
North Am 1998; 24: 262‑73.

 75. MEYER A, CHATELUS E, WENDLING D et al.: 
Safety and efficacy of anti-tumor necrosis 
factor α therapy in ten patients with recent‐
onset refractory reactive arthritis. Arthritis 
Rheum 2011; 63: 1274-80.

 76. LAUHIO A, SALO T, DING Y et al.: In vivo 
inhibition of human neutrophil collagenase 
(MMP‐8) activity during long‐term com-
bination therapy of doxycycline and non-
steroidal anti-inflammatory drugs (NSAID) 
in acute reactive arthritis. Clin Exp Immunol 
1994; 98: 21-28.

 77. BARBER CE, KIM J, INMAN RD, ESDAILE 
JM, JAMES MT: Antibiotics for treatment of 
reactive arthritis: a systematic review and 
metaanalysis. J Rheumatol 2013; 40: 916-
28. 

 78. DRESES-WERRINGLOER U, PADUBRIN I, 
ZEIDLER H, KOHLER L: Effect of azithro-
mycin and rifampin on the infection of 
Chlamydia trachomatis in vitro. Antimicrob 
Agents Chemother 2001; 45: 3001-308.

 79. MPIGA P, RAVAOARINORO M: Chlamydia 
trachomatis persistence: an update. Micro-
biol Res 2006; 161: 9-19.

 80. GÉRARD HC, HUDSON AP, CARTER JD: 
Chlamydia trachomatis is present and meta-



12 Clinical and Experimental Rheumatology 2019

Treatment challenges in reactive arthritis / B. Lucchino et al.

bolically active during the remitting phase 
in synovial tissues from patients with chron-
ic Chlamydia-induced reactive arthritis. Am 
J Med Sci 2013; 346: 22-5.

 81. TANAKA T, KUWAHARA Y, SHIMA Y et al.: 
Successful treatment of reactive arthritis 
with a humanized anti-interleukin-6 recep-
tor antibody, tocilizumab. Arthritis Care 
Res 2009; 61: 1762-4.

 82. STRAUB RH, PAIMELA L, PELTOMAA R, 
SCHOLMERICH J, LEIRISALOREPO M: In-
adequately low levels of steroid hormones 
in relation to interleukin-6 and tumor ne-
crosis factor in untreated patients with early 
rheumatoid arthritis and reactive arthritis. 
Arthritis Rheum 2002; 46: 654-62. 

 83. SINGH R, AGGARWAL A, MISRA R: Th1/
Th17 cytokine profiles in patients with re-
active arthritis/undifferentiated spondyloar-
thropathy. J Rheumatol 2007; 34: 2285-90.

 84. MIHARA M, OHSUGI Y, KISHIMOTO T: Evi-
dence for the role of Th17 cell inhibition in 
the prevention of autoimmune diseases by 
anti-interleukin-6 receptor antibody. Biofac-
tors 2009; 35:47–51.

 85. GOH L, SAMANTA A: Update on biologic 
therapies in ankylosing spondylitis: a litera-
ture review. Int J Rheum Dis 2012; 15: 445-
54. 

 86. GOTTLIEB A, MENTER A, MENDELSOHN A 
et al.: Ustekinumab, a human interleukin 
12/23 monoclonal antibody, for psoriatic 
arthritis: randomised, double-blind, place-
bo-controlled, crossover trial. Lancet 2009; 
373: 633-40.

 87. KAIPIAINEN‐SEPPÄNEN O, NIINISALO H, 
KORPILÄHDE T, VIROLAINEN J: Treatment 
of reactive arthritis with infliximab. Scand J 
Rheumatol 2003; 32: 122-4. 

 88. WECHALEKAR MD, RISCHMUELLER M, 
WHITTLE S, BURNET S, HILL CL: Prolonged 
remission of chronic reactive arthritis treat-
ed with three infusions of infliximab. J Clin 

Rheumatol 2010; 16: 79-80.
 89. SCHAFRANSKI MD: Infliximab for reactive 

arthritis secondary to Chlamydia trachoma-
tis infection. Rheumatology Int 2010; 30: 
679-80.

90. THOMAS-POHL M, TISSOT A, BANAL F, 
LECHEVALIER D: Spectacular evolution of 
reactive arthritis after early treatment with 
infliximab. Joint Bone Spine 2012; 79: 524.

 91. ABDELMOULA LC, YAHIA CB, TESTOURI 
N, TEKAYA R, CHAABOUNI L, ZOUARI R: 
Treatment of reactive arthritis with inflixi-
mab. Tunis Med 2008; 86: 1095-97.

 92. LEIRISALO-REPO M, HANNU T, MATTILA L: 
Microbial factors in spondyloarthropathies: 
insights from population studies. Curr Opin 
Rheumatol 2003; 15: 408-12.

 93. LAUHIO A, LEIRISALO‐REPO M, LÄHDE-
VIRTA J, SAIKKU P, REPO H: Double‐blind, 
placebo‐controlled study of three‐month 
treatment with lymecycline in reactive ar-
thritis, with special reference to Chlamydia 
arthritis. Arthritis Rheum 1991; 34: 6-14.

 94. PUTSCHKY N, POTT HG, KUIPERS JG, ZEI-
DLER H, HAMMER M, WOLLENHAUPT J: 
Comparing 10-day and 4-month doxycy-
cline courses for treatment of Chlamydia 
trachomatis-reactive arthritis: a prospective, 
double-blind trial. Ann Rheum Dis 2006; 65: 
1521-4.

 95. SIEPER J, FENDLER C, LAITKO S et al.:          
No benefit of long-term ciprofloxacin treat-
ment in patients with reactive arthritis and 
undifferentiated oligoarthritis: a three‐
month, multicenter, double-blind, random-
ized, placebo-controlled study. Arthritis 
Rheum 1999; 42: 1386-96.

 96. TOIVANEN A, YLI-KERTTULA T, LUUK-
KAINEN R, MERILAHTI-PALO R, GRAN-
FORS K, SEPPÄLÄ J: Effect of antimicrobial 
treatment on chronic reactive arthritis. Clin 
Exp Rheumatol 1993; 11: 301-7.

 97. YLI-KERTTULA T, LUUKKAINEN R, YLI-

KERTTULA U et al.: Effect of a three month 
course of ciprofloxacin on the outcome of 
reactive arthritis. Ann Rheum Dis 2000; 59: 
565-70. 

 98. YLI-KERTTULA T, LUUKKAINEN R, YLI-
KERTTULA U et al.: Effect of a three month 
course of ciprofloxacin on the late prognosis 
of reactive arthritis. Ann Rheum Dis 2003; 
62: 880-4.

 99. WAKEFIELD D, McCLUSKEY P, VERMA M, 
AZIZ K, GATUS B, CARR G: Ciprofloxacin 
treatment does not influence course or re-
lapse rate of reactive arthritis and anterior 
uveitis. Arthritis Rheum 1999; 42: 1894-7.

100. HOOGKAMP-KORSTANJE JA, MOESKER 
H, BRUYN GA: Ciprofloxacin v placebo for 
treatment of Yersinia enterocolitica triggered 
reactive arthritis. Ann Rheum Dis 2000; 59: 
914-7.

101. KVIEN TK, GASTON JS, BARDIN T et al.: 
Three month treatment of reactive arthritis 
with azithromycin: a EULAR double blind, 
placebo controlled study. Ann Rheum Dis 
2004; 63: 1113-9.

102. CARTER JD, ESPINOZA LR, INMAN RD et 
al.: Combination antibiotics as a treatment 
for chronic Chlamydia‐induced reactive ar-
thritis: a double‐blind, placebo‐controlled, 
prospective trial. Arthritis Rheum 2010; 62: 
1298-307.

103. CARTER JD, VALERIANO J, VASEY FB:     
Doxycycline versus doxycycline and ri-
fampin in undifferentiated spondyloarthrop-
athy, with special reference to chlamydia-
induced arthritis. A prospective, randomized 
9-month comparison. J Rheumatol 2004; 31: 
1973-80.

104. KUULIALA A, JULKUNEN H, PAIMELA L et 
al.: Double-blind, randomized, placebo-
controlled study of three-month treatment 
with the combination of ofloxacin and rox-
ithromycin in recent-onset reactive arthritis. 
Rheumatol Int 2013; 33: 2723-9.


