Arthrites réactionnelles
Thomas Bardin
Service de Rhumatologie
Centre Viggo Petersen
Hôpital Lariboisière, Paris

Arthrites réactionnelles associées à
l’antigène HLA B27
§ Déclenchées par un nombre limité d’infections par des
agents à développement intracellulaire
§ Articulations stériles par les techniques habituelles
§ Rhumatisme inflammatoire des membres inférieurs,
touchant volontiers les talons et les sacro-iliaques,
associé dans 1/3 des cas à une inflammation oculaire
§ Appartiennent au groupe des spondylarthropathies
§ 50 à 80 % des patients sont porteurs de l’HLA B27
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Physiopathologie des arthrites
réactionnelles
Prédisposition
génétique
Arthrite
Pathogène
Environ 20 % (?) des patients B27 développent une
arthrite réactionnelle lorsqu’ils sont exposés à certains
germes arthritogènes.

Spondyloarthropathies

Moins de 2% des spondyloarthropathies (Casls-Sanchez JL 2012)
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Arthrites réactionnelles : infections
déclenchantes
Infections génitales
Chlamydia trachomatis

Infections intestinales
Shigella flexneri et sonnei

Infections pulmonaires

Salmonella (mineures)

C. Pneumoniae

Y enterocolitica and
pseudotuberculosis

(Mycoplasma Pneumoniae)
Infections urinaires
BCG intravésical

Campylobacter jejuni
Clostridium difficile

E. Coli

Rôle de l’HLA B-27
§ Hypothèse du « Misfolding »
§ Hypothèse du Peptide arthritogénique
§ Hypothèse des homodimères B27
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Classification de Dumonde (1976)
• Arthrites septiques :
microorganismes vivant dans l’articulation
• Arthrites post-infectieuses :
composants microbiens présents dans l’articulation
mais pas de microorganismes viables
• Arthrites réactionnelles :
pas de germe vivant ni de composant microbien
dans l’articulation

Arthrites réactionnelles associées à B27
Germe
C trachomatis

antigènes
intraarticulaires

acides nucl.
intraarticulaires

+

+

C pneumoniae

+

U urealytica

+

Salmonella

+

Shigella

+

Yersinia

+

?
?

? = non confirmé par plusieurs équipes

4

Infection déclenchant une arthrite récidivante chez 5
patients HLA B27
(Konttinen et coll., BMJ 1988;296:1644)
Patient

Agent déclenchant
la 1 ere poussée

Agent déclenchant
la 2 eme poussée

Intervalles entre
les 2 poussées (ans)

H/20

Y. Enterocolitica

C. Trachomatis

11

H/22

Salmonelle

Y.enterocolitica

6

F/32

Y. enterocolitica

Salmonelle

9

H/39

N. gonorrhoeae

Salmonelle

10

H/21

Salmonelle

Y. enterocolitica

1,5

Arthrites réactionnelles : Clinique
§ Forme typique : oligoarthrite des membres
inférieurs, talagies, fessalgies
§ Post-épidémies digestives : atypies très
fréquentes (petites articulations des mains,
arthralgies…)
§ L’évolution peut être chronique
§ Une SPA peut survenir dans l’évolution
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Arthrites réactionnelles post-vénériennes
§ Complication des uréthrites non gonococciques et
mixtes
§ Incidence post-uréthrite non gonococcique
Population générale : 1 %
B27 + : 20 %
Groenland (u. non traitées) : FLR : 30 %,
B27 apparenté : 4 à 8 %
§ La fréquence a baissé dans les suites de
l’épidémie de SIDA

J Rheumatol 1995;22:252-4
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annual incidence of ReA (Table 5). In these studies, the total incidence has been estimated to be 0.6–27/
100 000. The two recent studies come from United States [38] and from Czech Republic [39] and
reviewed here in brief.
In the US study, telephone interviews were performed of individuals with Campylobacter, E. coli
O157, Salmonella, Shigella and Yersinia infections conﬁrmed by positive culture reported to FoodNet
[38]. A case of possible ReA was deﬁned as a subject with new onset of rheumatological symptoms.
Subjects with possible ReA were invited to complete a more detailed medical history and physical
examination. A case of deﬁnite ReA was deﬁned as a subject with possible ReA and a history or physical
examination ﬁndings consistent with monoarthritis, oligoarthritis, dactylitis, enthesitis or inﬂammatory back pain without other rheumatological explanation. A total of 6379 culture-conﬁrmed infections
were reported to FoodNet during the study. The estimated incidence of ReA was 0.6–3.1 cases/100 000.
Campylobacter and Salmonella infections were the most important identiﬁed triggers of ReA. No
association between risk of acquiring ReA and HLA-B27 positivity was found.
In the study from the Czech Republic, the patients with suspect symptoms were referred by their
general physicians and other physicians and relevant hospital departments to the rheumatologists for
a clinical investigation, including laboratory tests and radiographs [39]. The diagnostic criteria
proposed at the Third International Workshop on Reactive Arthritis in 1995 were used to diagnose ReA
[6]. Seventeen patients were identiﬁed as incident cases, which gave the age-standardised incidence of
9.3/100 000. Eleven patients had post-enteric and six genitourinary ReA. HLA-B27 was not
investigated.

Table 5
Annual incidence of reactive arthritis based on population studies.
Country

Finland
Norway
Finland
Sweden
USA
Czech Republic

Year

1978
1994
2000
2002
2008
2010

Incidence per 100 000

Reference

Enteric

Urogenital

Total

14
5
7
18
0.6–3.1
6

13
5
3
1
NA
3

27
10
10
19
NA
w9

Isomaki et al. [69]
Kvien et al. [70]
Savolainen et al. [71]
Söderlin et al. [72]
Townes et al. [38]
Hanova et al. [39]

NA ¼ not available.
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Clinical picture
There is usually an interval of 1–2 weeks from the start of infection to the onset of musculoskeletal
symptoms; in Chlamydia infection, the interval can extend up to 4 weeks. The triggering infection can
also be asymptomatic, which can hamper the diagnosis. The ReA patients are usually young adults,
with a mean age of nearly 30–40 years. The disease is uncommon in children [32,40,41]. Male and
female patients have similar risk for the development of ReA induced by gastrointestinal infection,
while ReA triggered by C. trachomatis is more frequently diagnosed in male patients.
The arthritis is typically characterised by asymmetrical oligoarthritis, often in large joints of the
lower extremities. Patients can also have arthritis in the upper extremities. A mild polyarticular form,
particularly in the small joints, can also occur. Patients can have dactylitis (sausage digit).
Typical extra-articular manifestation consists of enthesitis, tendinitis and bursitis. Importantly,
these manifestations can occur not only in association with arthritis but also as the only reactive
complication [42,43]. Inﬂammatory low back pain, which is typically worse during night and radiates
to buttocks, is not rare.
Other extra-articular features include eye disease, where conjunctivitis is most prevalent, followed
by acute anterior uveitis, and skin changes, such as erythema nodosum, keratodermia blenorrhagica
(a pustular skin lesion usually observed in the soles of the feet) and circinate balanitis. Erythema
nodosum is usually associated with Yersinia infection, whereas circinate balanitis is most frequently
associated with Chlamydia arthritis.
There are no speciﬁc laboratory tests for the diagnosis of ReA. Erythrocyte sedimentation rate and
C-reactive protein are usually elevated. Synovial ﬂuid leucocyte count is between 2000 and
64 000 mm!3. Benign changes in electrocardiogram (ECG) can be observed indicating a sub-clinical
carditis. Mildly abnormal urine analysis (increased number of leucocytes, haematuria and mild
proteinuria) is common during the acute period, but frank glomerulonephritis and decreased kidney
function is very rare.

Ureaplasma urealyticum et arthrites postvénériennes
• Ford et coll. Ann Rheum Dis 1985, 701
sensibilisation des lymphocytes articulaires
• Archambeaud et coll. Rev Rhum 1988,73
observation clinique

• Horowitz et coll. J Rheumatol 1994, 21, 877
cultures urétrales + : 74 %
de 31 FLR
Investigation
sensibilisation des lymphocytes
In additionarticulaires
to the typical clinical picture, the diagnosis of ReA relies on the diagnosis of the trig-

gering infection. During the acute phase of enteric infections, isolation is usually possible from the
stools. However, by the time arthritic complications appear, the patient may have already recovered

• Li et coll. Arthritis Rheum 1996,
950.
Schaeverbeke.
ClinnoRheum
252
from the
gastroenteritis
and the microbe may
longer be 1995,
detectable
in the faeces. Therefore, the
laboratory diagnosis of ReA is often dependent on the detection of speciﬁc antibodies in the serum.
ADN + par PCR du liquideSalmonella
articulaire
and Yersinia infections are usually associated with a strong antibody response, and
therefore, in clinical settings, the detection of speciﬁc antibodies for these microbes is useful. The
techniques of the tests vary greatly and include the classical agglutination tests (by Widal technique),
enzyme-linked immunosorbent assay (ELISA), immunoblotting, haemagglutination, radioimmunoassay and immunoﬂuorescence tests [7], but none of these techniques have gained general acceptance.
Moreover, there are no international standards for the tests, meaning that a test should be validated in
advance for each community. For demonstration of antibodies against Campylobacter infection, a wide
range of methods also exists, including complement ﬁxation, Western blot and ELISAs [44]. There are
also gastroenterical infections, for example Shigella, in which no reliable serological methods exist.
For the diagnosis of C. trachomatis, search for it in the ﬁrst portion of the morning urine by nucleic
acid ampliﬁcation tests is the test of choice [45]. The tests are more convenient for patients, and the
results are comparable with that by urogenital swab. Various techniques are used including complement ﬁxation, microimmunoﬂuorescence (MIF) and enzyme immunoassay for assaying serum,
but they are not useful in lower urinary tract infections, which do not necessarily elicit systemic
antibody response adequately. Further, the tests are limited by the serological cross-reactivity between
C. trachomatis and C. pneumoniae, and by the persistence of antibodies, which prevents distinction
between past and present infection [45]. A positive evidence of Chlamydia by polymerase chain
reaction (PCR) in the joint is probably strongly diagnostic, but the current methods used for the
detection of chlamydia in the urine are not validated for diagnostic purposes for synovial samples. In
the diagnosis of acute C. pneumoniae infection, MIF is still the recommended serological method.
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Arthrites chlamydiennes
§ Triade oculo-uréthro-synoviale
§ Formes incomplètes, y compris arthrites nues
§ Manifestations cutanéo-muqueuses
Balanite circinée
Pustulose (kératodermie blénoragique)

§ Evolution souvent récidivante, dans la moitié
des cas post-ré-infestation
§ Formes prolongées/chroniques fréquentes
§ Association à une SPA, uvéites, BAV
Treatment

For Chlamydia-induced ReA, prompt, appropriate antibiotic treatment of acute urethritis is necessary and will prevent subsequent reactive arthritis. Non-steroidal anti-inflammatory drugs benefit most patients to some degree. Sulfasalazine is beneficial to patients with persistant ReA.
Immunosuppressive agents such as azathioprine or methotrexate are also effective. Intra-lesional glucocorticoid injection is beneficial for tendonitis and for other enthesitic
lesions.
Shigeto KOBAYASHI and Issei KIDA
Department of Internal Medicine, Juntendo Koshigaya Hospital,
560 Fukuroyama, Koshigaya, Saitama 343-0032
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Figure 4. Keratoderma blennorrhagium in Chlamydia-induced reactive arthritis.
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Arthrites indifférenciées et C. trachomatis (1)
Auteur
Année

Nb arthrites
étudiées

Taylor Robinson
1988

Moyen de
diagnostic

% arthrites
M/F
chlamydiennes

15

IF synoviale
ou liquide

33 %

Sieper
1992

50

Sérologie
Prolif lympho liquide
IF liquide

12 %
22 %
22 %

?

Weyand
1992

83

Cultures génitales
Sérologie

21 %
15 %

8/9
8/4

Remarques

0/15 Mauvaise corrélation
avec la sérologie
Cultures génitales
Mauvaise corrélation
avec la sérologie
Chevauchement
entre les 3 techn.
Pas de corrélation
entre les 2 techn.

Arthrites indifférenciées et C. trachomatis (2)
Auteur
Année

Nb arthrites
étudiées

Moyen de
diagnostic

% arthrites
chlamydiennes

Remarques

Hammer
1992

24

Hybridization rRNA
Sérologie

12,5 %

Mauvaise corrélation
des 2 techniques

Bas
1995

27

PCR 2 ADN plasmid
MOMP génom
16 SRNA génom

24,7 %

Plus grande
sensibilité
ADN plasm.

Braun
1997

50

PCR omp1 génom
Prolif lymph liq
Sérologie

4%
14 %
20 %

Pas de corrélation
entre les 3 techn.

Wilkinson
1998

31

PCR 16SrNA génom

25,8 %

Abs. de corrélation
avec prolifération des
lymphocytes

synoviaux et sérologie
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Kumar et al. – Chlamydia trachomatis-induced reactive arthritis
Kumar et al. – Chlamydia trachomatis-induced reactive arthritis

A total of 78.9% (30/38) ReA and uSpA patients had
low backache in the study group, while 15.7% (6/38)
A total
of 78.9%
ReA joints.
and uSpA
patients
had
had
enthesitis
in (30/38)
their small
Further
clinical
low backache
in the study
group,I while
15.7%
details
of all patients
(Groups
and II)
have(6/38)
been
had enthesitis
in their
summarized
in Table
1. small joints. Further clinical
details of all patients (Groups I and II) have been
summarized
PCR
results in Table 1.
Overall, SF from 10 of 76 (13.1%) arthritic
PCR results
patients
(5 with ReA, 4 with uSpA, and 1 with RA)
10 one
of C.
76 trachomatis
(13.1%) arthritic
wereOverall,
positiveSF
for from
at least
DNA
patients (5 with ReA,
4 with or
uSpA,
and In
1 with
RA)
(MOMP/plasmid)
by snPCR
nPCR.
Group
I,
were positive
at and
leastuSpA
one patients
C. trachomatis
DNA
23.6%
(9/38) offor
ReA
were positive
(MOMP/plasmid)
by snPCR
or nPCR. by
In snPCR
Group or
I,
for
either C. trachomatis
MOMP/plasmid
23.6% The
(9/38)
ReA and uSpA
patients
were positive
nPCR.
C.oftrachomatis
plasmid
was found
in 8 of
for either
C. trachomatis
MOMP/plasmid
snPCR or
the
38 patients
(21.05%),
while the C. by
trachomatis
nPCR. The
trachomatis
found(15.7%).
in 8 of
MOMP
wasC.found
in 6 ofplasmid
the 38 was
patients
the 38
patients
whilewere
thefound
C. trachomatis
Both
plasmid
and(21.05%),
MOMP genes
in 5 of the
MOMP
was(13.1%;
found in
6 of the
patients(Table
(15.7%).
38
patients
2 ReA
and 38
3 uSpA)
2).
Both plasmid
MOMP
genes were
found
in 5 of
These
patientsand
were
significantly
more
likely
to the
be
38 patients
2 to
ReA
3 [2.6%];
uSpA) (Table
2).
PCR
positive(13.1%;
compared
RAand
(1/38
p < 0.05).
These
patients
were
significantly
more
likely
to
be
Five of the 16 (31.2%) ReA patients were positive
PCR
compared
to RA
(1/38 for
[2.6%];
p < 0.05).
for
thepositive
plasmid
gene, 2/16
(12.5%)
MOMP
DNA,
the 16for
(31.2%)
ReA patients
were positive
and Five
2/16 of
(12.5%)
both genes.
C. trachomatis
DNA
for the
plasmidingene,
2/16(4/22)
(12.5%)
MOMPsamples
DNA,
was
detected
18.1%
of for
synovial
and
2/16
for both
genes. C. Three
trachomatis
Original
Article
from
the (12.5%)
uSpA
group
of patients.
of theDNA
four
was detected
18.1%
(4/22)were
of synovial
(75%)
positive inuSpA
patients
amplifiedsamples
by the
from
the
uSpA
group
of
patients.
Three
of
the
four
Diagnosis of Chlamydia trachomatis
(75%) positive uSpA patients were amplified by the

J Infect Dev Ctries 2014; 8(5):648-654.
J Infect Dev Ctries 2014; 8(5):648-654.

plasmid PCR, 4/4 (100%) were positive for the
MOMP gene, and 3/4 (75%) were positive for both
plasmid
PCR,
genes (Table
2). 4/4 (100%) were positive for the
MOMP gene, and 3/4 (75%) were positive for both
genes
(Table between
2).
Comparison
PCR and antibody results
Serology results showed the presence of C.
Comparison
PCR and
results
trachomatis between
IgG antibodies
in antibody
5 of 38 ReA
and uSpA
Serology
results Ashowed
presence
C.
patients
(13.1%).
total ofthe2/16
(12.5%)of ReA
trachomatis
IgG antibodies
in 5 C.
of 38trachomatis
ReA and uSpA
patients were
positive for
IgG
patients
(13.1%).
total of 2/16
(12.5%) ReA
antibodies,
while C. A
trachomatis
IgG antibodies
were
patients
positive
for C. patients.
trachomatis
detected inwere
3 of 22
uSpA (13.6%)
Serum IgG
IgG
antibodies,
while C.
antibodies against
C. trachomatis
trachomatis IgG
wereantibodies
detected inwere
2 of
detected
inof
3 of
uSpA (13.6%)
patients.
Serum
IgG
9 (22.2%)
the22
PCR-positive
ReA
and uSpA
patients
antibodies
C. trachomatis
weresamples.
detected in 2 of
and in 3 ofagainst
29 (10.3%)
PCR-negative
9 (22.2%)
of the PCR-positive
ReAIgA
andantibodies
uSpA patients
Intra-articular
C. trachomatis
were
and
in 3 of
PCR-negative
samples.
detected
in 29
the(10.3%)
SF of 9/38
(23.6%) patients
(in 6 of 16
C. trachomatis
antibodies
were
ReAIntra-articular
[37.5%] and
in 3of 22 IgA
[13.6%]
uSpA).
C.
detected
in the
SFantibodies
of 9/38 (23.6%)
patients
(in 6SFofof163
trachomatis
IgA
were found
in the
ReA
[37.5%] and ReA
in 3of
[13.6%]
uSpA). and
C.
of 9 PCR-positive
and 22
uSpA
cases (33.3%)
trachomatis
IgA antibodies
were found
in the(Table
SF of3).
3
in 6 of 29 (20.6%)
PCR-negative
samples
of
9 PCR-positive
and uSpA
cases patients
(33.3%) were
and
However,
none of ReA
the ReA
and uSpA
in
6 of 29
PCR-negative
(Table 3).
positive
for(20.6%)
both serum
IgG and SFsamples
IgA antibodies
to
However,
none Also,
of thenone
ReAofand
patients
C. trachomatis.
the uSpA
RA patients
hadwere
IgG
positive
for both serum
IgG and SF IgA antibodies to
or IgA antibodies
to C. trachomatis.
C. trachomatis. Also, none of the RA patients had IgG
or IgA antibodies to C. trachomatis.

in patients with reactive arthritis and

undifferentiated
spondyloarthropathy
Table
1. Clinical and demographic
details of arthritic patients (N = 76)
Reactive arthritis (n =

Rheumatoid arthritis (n
= 38)
Rheumatoid
arthritis (n
Mean
age ± SD (years)
34.2± .8
30.7±9.2
36.6±7.7
Features
16)
spondyloarthropathy (n = 22)
= 38)
1
Male
:
Female
(%)
13
:
3
(81
:
19)
15
:
7
(68
:
32)
4
:
34
(10
: 90) India
Microbiology
Laboratory, National Institute
of Pathology (ICMR), Safdarjung
Hospital Campus,36.6±7.7
New Delhi,
Mean
age ± SD (years)
34.2± .8
30.7±9.2
2
Urogenital
symptoms
(%)
16 (100)
0 (Research and Referral), New
0
Department
of Rheumatology
and Clinical
Immunology, Army Hospital
Delhi, India
Male : Female (%)
13 : 3 (81 : 19)
15 : 7 (68 : 32)
4 : 34 (10 : 90)
Original Article
Disease duration ± SD (months)
15±9.9
14.1±9.8
36±16.4
Urogenital
symptoms
(%)
16
(100)
0
0
Abstract (%)
Monoarthritis
3 (18.7)
6 (27)
0
Diagnosis
ofarthritis
Chlamydia
in patients with reactive a
Disease
durationThere
± SD is
(months)
15±9.9
14.1±9.8trachomatis-induced
36±16.4
Introduction:
a paucity of information
on the frequency of Chlamydia
reactive
(ReA) trachomatis
and
Oligoarthritis
(%) spondyloarthropathy (uSpA) in12India.
(75) In this study, arthritic patients
15 (68)
2 (5.2)
undifferentiated
suffering
from
ReA,
uSpA,
and
arthritis
undifferentiated
spondyloarthropathy
Monoarthritis (%)
3 (18.7)
6 (27)
0 rheumatoid
Polyarthritis
1 (6.2)
(4.5)
(RA) were (%)
screened to investigate the presence
of C. trachomatis infection in 1the
synovial fluid (SF) or serum36
by(94.7)
molecular and nonOligoarthritis
(%)
12 (75)
15 (68)
2 (5.2)
1
molecular(%)
methods.
Praveen Kumar
, Darshan Singh Bhakuni2, Sangita Rastogi1
Synovitis
16 (100)
22 (100)
38 (100)
Polyarthritis
(%)A total of 76 arthritic patients with
1 (6.2)
1 (4.5)
(94.7)with RA (n = 38)
Methodology:
ReA (n = 16) and uSpA (n = 22)
composed the study group while36those
1
C-reactive
protein
± SD
38.1±35.5
29.6±16.1
27.5±24.6
Laboratory,
National Institute
served as(%)
controls.
The(µg/mL)
detection of C. trachomatis
DNA was done by semi-nested
PCR (snPCR) and2 Microbiology
nested PCR
(nPCR) targeting
two of Pathology (ICMR), Safdarjung Hospital Campu
Synovitis
16 (100)
22 (100)
Department38
of (100)
Rheumatology and Clinical Immunology, Army Hospital (Research and Referr
different genes
The presence
Rheumatoid
factorof C. trachomatis, namely major
0 outer membrane protein and 0plasmid, respectively.
38 of serum or SF
C-reactive
protein IgG
± SDand
(µg/mL)
38.1±35.5
29.6±16.1 enzyme-linked immunosorbent
27.5±24.6
immunoglobulin
IgA antibodies against
C. trachomatis was studied by commercial
assay kits.
Abstract
Rheumatoid
0 ReA and 4 with uSpA) was positive
0
There38is DNA
a paucity
information
Results: Thefactor
SF from 9 of 38 (23.6%) patients (5 with
for at least oneIntroduction:
C. trachomatis
byofsnPCR
or on the frequency of Chlamydia trachomatis-induced rea
undifferentiated spondyloarthropathy (uSpA) in India. In this study, arthritic patients suffering from ReA, uSpA
nPCR in comparison to RA (1/38 [2.6%]; p value < 0.05). There was no correlation between the snPCR (RA)
or nPCR
and the serological results
were screened to investigate the presence of C. trachomatis infection in the synovial fluid (SF) or seru
of patients with ReA or uSpA.
molecular methods.
A total
of 76 arthritic
patients with ReA (n = 16) and uSpA (n = 22) composed the study group wh
Conclusions:
As molecular
diagnosticoftechniques
established
intra-articular
trachomatis
infection Methodology:
among this
group
of seronegative
Table
2. Percentage
PCR positivity
C. trachomatis
in reactive
arthritisC.(ReA)
and undifferentiated
served asspondyloarthropathy
controls. The detection of C. trachomatis DNA was done by semi-nested PCR (snPCR) and nested P
spondyloarthropathies
in
India,
these
findings
should
be
viewed
with
concern,
and
snPCR
or
nPCR
should
be considered
for a morenamely
reliable
different
genes of C. trachomatis,
major outer membrane protein and plasmid, respectively. The
(uSpA) patients
immunoglobulin
IgG and IgA antibodies against C. trachomatis was studied by commercial enzyme-linked immun
diagnosis.
Table
2. Percentage
in reactive arthritis nPCR
(ReA) and undifferentiated
spondyloarthropathy
Patients PCR positivity of C. trachomatis
snPCR
snPCR
+ nPCR
Results:
The SF from
9 of 38 (23.6%) patients (5 with ReA and 4 with uSpA) was positive for at least one C. trach
(uSpA) patients
nPCR(MOMP/Plasmid)
in comparison to RA (1/38 [2.6%]; p value < 0.05). There was no correlation between the snPCR or nPCR
(Group I)
(MOMP)
(Plasmid)
patients
with ReA
or uSpA.
Key words:
trachomatis; reactive
arthritis; undifferentiated spondyloarthropathy;
synovial of
fluid
Patients
snPCR
+ nPCR
ReA
(n Chlamydia
= 16)
2snPCR
(12.5%)
5 nPCR
(31.2%)
2 (12.5%)
Conclusions:
As molecular diagnostic techniques established intra-articular C. trachomatis infection among t
(Group I)
(MOMP)
(Plasmid)
(MOMP/Plasmid)
spondyloarthropathies in India, these findings should be viewed with concern, and snPCR or nPCR should be con
uSpA (n = 22)
4 (18.1%)
3 (13.6%)
(13.6%)
diagnosis. 23(12.5%)
ReACtries
(n = 16)
2 (12.5%)
5 (31.2%)
J Infect Dev
2014; 8(5):648-654. doi:10.3855/jidc.3644
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Introduction
Chlamydia trachomatis is the most common
sexually transmitted disease globally and has emerged
as a major etiologic cause of Reiter’s syndrome and
reactive arthritis (ReA) [1-5]. Intra-articular
persistence of viable, although non-culturable, C.
trachomatis is considered to be the cause of arthritis
[6]. Urogenital infection is often asymptomatic (in up
to 80% of women and 40% of men), making treatment
difficult [7]. Also, the intracellular localization creates
an additional challenge for diagnosis of C. trachomatis
in asymptomatic and in chronic or persistent infections
where the pathogen load is low. In cases of chronic
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Chlamydiae as Etiologic Agents in
Chronic Undifferentiated Spondylarthritis
John D. Carter,1 Hervé C. Gérard,2 Luis R. Espinoza,3 Louis R. Ricca,1 Joanne Valeriano,1
Jessica Snelgrove,2 Cynthia Oszust,2 Frank B. Vasey,1 and Alan
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Results. Twenty-six patients met the entry criteria and underwent synovial biopsy (25 knee, 1 wrist).
Sixteen of them (62%) were positive for C trachomatis
and/or C pneumoniae DNA (10 for C trachomatis, 4 for
C pneumoniae, and 2 for both). PCR analysis of ST
revealed the presence of Chlamydia significantly more
frequently in patients with uSpA than in OA controls
(P < 0.0001). No specific clinical characteristics differentiated Chlamydia-positive from Chlamydia-negative
patients. PBMCs from 4 of the 26 uSpA patients (15%)
were positive for Chlamydia, and Chlamydia was found in
ST from 2 of these 4 patients. No significant correlation
between PCR positivity and HLA–B27 positivity was
found.
Conclusion. The frequency of Chlamydia-positive
ST samples, as determined by PCR, was found to be
significantly higher in patients with uSpA than in
patients with OA. Our results suggest that in many
patients with uSpA, chlamydial infection, which is often
occult, may be the cause.

Objective. The majority of patients with
Chlamydia-induced reactive arthritis do not present with
the classic triad of arthritis, conjunctivitis/iritis, and
urethritis. Moreover, acute chlamydial infections are
often asymptomatic. The aim of the present study was to
assess the prevalence of synovial Chlamydia trachomatis
and Chlamydia pneumoniae infections in patients with
chronic undifferentiated spondylarthritis (uSpA).
Methods. Study patients met the European Spondylarthropathy Study Group criteria for SpA, without
evidence of ankylosing spondylitis, psoriasis, inflammatory bowel disease, or preceding dysentery. Symptoms
were present for >6 months. Each patient underwent a
synovial biopsy; tissue and concomitantly obtained peripheral blood mononuclear cells (PBMCs) were analyzed
by polymerase chain reaction (PCR) for C trachomatis
and C pneumoniae DNA. Other data collected on the day
of the biopsy included standard demographic information and medical history, including any known history
of C trachomatis or C pneumoniae. Physical examination
(including joint count, evaluation for dactylitis and/or
enthesitis, and skin examination) and HLA–B27 typing
were performed. Synovial tissue (ST) samples from 167
patients with osteoarthritis (OA) were used as controls.
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Arthrites réactionnelles post-vénériennes
§ Infection chlamydienne récente : 40 à 60 %
§ Sensibilisation des lymphocytes articulaires
§ Antigènes chlamydiens intra-articlaires
§ Acides nucléiques chlamydiens intraarticulaires (25-80 %)

Arthrites chlamydiennes
Antigènes et acides
nucléiques

Cultures
négatives

Infection persistante
Trachome, infections génitales,
arthrites post-vénériennes

13

Infectious life cycle of Chlamydia with main morphological and metabolic features of normal
productive vs. persistent Chlamydia trachomatis infection.1 45 Left: schematic description of
persistent life Chlamydia arrested at partially known state of the normal life cycle.

Henning Zeidler, and Alan P Hudson Ann Rheum Dis
2014;73:637-644
©2014 by BMJ Publishing Group Ltd and European League Against Rheumatism

Infections chlamydiennes
persistantes in vitro
§ Corps réticulaires

atypiques
de grande taille
ne se divisant pas
§ Diminution de synthèse des protéines de
structures MOMP, LPS
§ Synthèse hsp60 maintenue
§ Etat réversible après suppression du
facteur inducteur

14

Facteurs induisant une infection
chlamydienne persistante in vitro
§ Antibiotiques : pénicilline, ampicilline
sulfamides, chloramphénicol, tétracycline,
ciprofloxacine
§ Milieu pauvres en tryptophane et en cystéine
§ Réponse immune
Interféron γ
TNF α

Infection chlamydienne : effet de l’INF γ
Ø In vitro
§ forte dose : disparition
§ faible dose : infection persistante
Ø In vivo (souris)
§ anticorps anti-INFγ : prolongation de l’infection
§ INFγ : résolution

15

Arthrites réactionnelles
Balance TH1/TH2 dans l’articulation
Sieper et coll. : réponse TH2 prédominante
niveaux bas d’INFg
Bas et coll : niveaux plus bas chez B27+ que
chez B27-

Réponse cellulaire T
Lymphocytes T Helper

TH1
INFγ
TNFα

TH2
-

IL10
-

+
Bactéries
intracellulaires

IL4
IL5

IL12
Anticorps

16

Gérard et al

Figure 2 Outcomes of a type 1 dominant versus type 2 dominant inflammatory response during chlamydial
infection

FIGURE 1. Bacterial burden in wt/wt versus wt/!32 DNA preparations from patient samples. Real-time PCR was used to assess the number of C trachomatis chromosome copies/5 mg
tissue in synovial biopsies from patients with 15 wt/wt and 10
wt/!32 ReA and UO. Real-time analyses were done by using
primers and calculations as described in Patients and Methods
section. Bars are the average bacterial load for each genotype.
The difference in bacterial burden between the 2 groups was
statistically significant (P # 0.03).

those heterozygous and with ReA. More patient samples must
be studied to confirm this trend.
Gracey, E. & Inman, R. D. (2011) Chlamydia-induced ReA: immune imbalances and persistent
pathogens
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Hervé C. Gérard, PhD, Jessica A. Stanich, BS, Cynthia E. Oszust, BS,
ReA caused by C trachomatis, but it may provide some
Judith A. Whittum-Hudson, PhD, John D. Carter, MD, H. Ralph Schumacher, MD
protection from
induction
of UO.
CLINICAL INVESTIGATION
and Alan
P. Hudson,
PhD In analyses not given here, we
showed that presence of this deleted allele type does not influence
relative bacterial load or induction of arthritis as a function of
arthritis in approximately 5% of those infected; approximately half
Abstract: Introduction: The CCR5
chemokinegender
receptor occurs
a
or inpatient
age at first presentation. However, anFunctional CCR5 Receptor Protects Patients
With patient
of those patients will progress to chronic arthritis. Given that
wild-type (wt) and a nonfunctional deleted form (!32). Reports sugmore
a million new
chlamydial
are reported
other
analysis
suggested
thatthan
presence
orgenital
absence
ofinfections
the !32
allele
gested that Chlamydia-induced reproductive
tract pathology
is attenuArthritis From High Synovial Burdenatedofin women
Infecting
to
the
Centers for Disease Control and Prevention each year in the
bearing !32. The authors
the mutation
doesasked
notwhether
affect
relative United
synovial
bacterial loadarthritis
in PCR
positive
States, Chlamydia-associated
represents
a signifisynovial prevalence and burden of Chlamydia trachomatis.
Chlamydia trachomatis affects
cant number
of both
new and chronic patients. Furthermore,
Methods: Polymerase chain reaction
(PCR) defined CCR5
genotypedifferent
in
individuals
having
disease
durations.
reports indicate that 20% to 40% of individuals with inflammatory
synovial tissue DNA from 218 individuals: 21 controls, 110 with
The
possible
of the
wild-type
versus
deleted
gene
but no
documented prior
genitalthe
infection
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Abstract: Introduction: The CCR5 chemokine receptor occurs in a
wild-type (wt) and a nonfunctional deleted form (!32). Reports suggested that Chlamydia-induced reproductive tract pathology is attenuated in women bearing !32. The authors asked whether the mutation
affects synovial prevalence and burden of Chlamydia trachomatis.
Methods: Polymerase chain reaction (PCR) defined CCR5 genotype in
synovial tissue DNA from 218 individuals: 21 controls, 110 with
reactive arthritis (ReA), 83 with undifferentiated oligoarthritis (UO), 4
with osteoarthritis (OA). Disease durations were 0.5 to 21 years.
Additional PCR assays defined the presence of C trachomatis DNA.
Bacterial load was assessed by real-time PCR in selected samples. Results:
Five controls were wt/!32, 16 were wt/wt; 2 of 21 controls (both wt/wt)
were PCR positive for C trachomatis. Eighty-five (44%) patients with
arthritis were PCR positive for C trachomatis (69 ReA and 16 UO). For
patients with ReA, 14 (13%) had wt/!32, 10 (71%) of whom were PCR
positive. Nineteen patients with UO (23%) were wt/!32, with 1 (1%) PCR
positive. No differences existed for gender or other factors. One patient
with OA had wt/!32. In ReA and UO samples, wt/!32 heterozygotes had
a 5- to 10-fold higher bacterial burden than did wt/wt patients (P " 0.03),
regardless of diagnosis. Conclusion: These results indicate that the wt/wt
genotype is associated with attenuated synovial bacterial load compared
with loads in wt/!32 patients. Although no alleles other than !32 were
assessed, our data suggest that this allele provides little/no protection from
ReA in patients infected with Chlamydia- but it may provide some
protection in patients with UO. The basis of this possible differential effect
of CCR5 genotype is under study.
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Table 1
samples ([15]; see also below). Chlamydiae of serovars A, B, Ba, and
Characteristics of patients from whom samples were procured.
C are ocular (trachoma) agents, while those of serovars D–K are
recognized as standard genital agents. A separate biovar includes
Patient Age/sex Working Disease
Serovar trpA
diagnosis duration
the chlamydiae responsible for lymphogranulosum venereum
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chlamydial serovars can be distinguished from one another as
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synovial C. trachomatis was analyzed.
7 Diagnoses
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chomatis are a significant problem in the United States, and they
in the synovium and elsewhere ([6] for review). However, we do
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Infection chlamydienne

Défenses insuffisantes

Infection persistante

must be reported to the Centers for Disease Control (CDC) from all
50 states and the District of Columbia. Data from the CDC indicate
that more than 3 million new infections are reported/year, with
a stable population of C. trachomatis-infected individuals in the US
in excess of 6 million [1]. Importantly, genital chlamydial infections
can engender serious sequelae, one of which is chronic reactive
(inflammatory) arthritis (ReA) (e.g., [2–6]). Reports indicate
thatw5% of those with a genital chlamydial infection will develop
acute ReA, and about half of these latter will proceed to chronicity
(e.g., [7]). Further, published data indicate that 20–40% of individuals with inflammatory arthritis but no documented prior genital
infection with C. trachomatis, and who are given a diagnosis of
undifferentiated spondyloarthropathy, oligo- or mono-arthritis, are
PCR-positive in synovial tissue and/or fluid for C. trachomatis DNA

a

know
2. not
Results
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ReA, reactive arthritis.
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of material.
whether organisms of one or more particular
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Not done due to lack of material, or no PCR product produced.
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DNA sequence information to identify serovars
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Patients and Methods, below). To be certain that we were not
identifying a minor component serovar in a mix with primarily
genital serovars, we sequenced at least 10 (and usually 15 or more)

i

organisms of ocular serovars A, Ba, and C, but not in chlamydiae of
genital serovars; also, the ocular serovar organisms have a 3 bp
deletion upstream of the single bp deletion (nucleotides 408–410)
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Chlamydia pneumoniae et arthrites

Gian 1993, Saario 1993, Braun 1994, Beaudreuil 1995 :
12 observations d’oligoarthrites
Infection pulmonaire ou pharyngée : 50 %
B27 + : 60 %
Manifestations extraarticulaires : 1 myocardite, 1 BAV,
1 érythème noueux
Diagnostic : sérologie ou prolifération des
lymphocytes articulaires (TPLA)
Braun 1994 : TPLA + dans 5/70 arthrites indifférenciées
Saabi 1996 : PCR + dans 13/118 (11 %) arthrites récentes
microorganisms
Braun 1997 : PCR + dans 1/50 arthrites indifférenciées
Coinfection of Chlamydiae and other Bact
Reactive Arthritis and Spondyloarthritis:
Wilkinson 1998 : PCR + dans 0/31 arthrites indifférenciées
Review

Future Research

Henning Zeidler 1, * and Alan P Hudson 2
1
2

*

microorganisms

Academic Editor: Eberhard Straube
Received: 11 July 2016; Accepted: 19 August 2016; Published: 24 August 2016

Review

Coinfection of Chlamydiae and other Bacteria in
Reactive Arthritis and Spondyloarthritis: Need for
Future Research
Henning Zeidler 1, * and Alan P Hudson 2
1
2

*

Division of Clinical Immunology and Rheumatology, Hannover Medical School, Hannover 30625, Germany
Department of Immunology and Microbiology, Wayne State University School of Medicine, Detroit,
MI 48201, USA; ahudson@med.wayne.edu
Correspondence: zeidler.henning@mh-hannover.de

Academic Editor: Eberhard Straube
Received: 11 July 2016; Accepted: 19 August 2016; Published: 24 August 2016

Abstract: Reactive (inflammatory) arthritis has been known for many years to follow genital infection
with the intracellular bacterial pathogen Chlamydia trachomatis in some individuals. Recent studies
from several groups have demonstrated that a related bacterium, the respiratory pathogen Chlamydia
pneumoniae, can elicit a similar arthritis. Studies of these organisms, and of a set of gastrointestinal
pathogens also associated with engendering inflammatory arthritis, have been relatively extensive.
However, reports focusing on coinfections with these and/or other organisms, and the effects of
such coinfections on the host immune and other systems, have been rare. In this article, we review
the extant data regarding infections by multiple pathogens in the joint as they relate to engendering
arthritis, and we suggest a number of research areas that must be given a high priority if we are to
understand, and therefore to treat in an effective manner, such arthritides.
Keywords: Chlamydia trachomatis; Chlamydia pneumoniae; infection; inflammatory arthritis;
undifferentiated spondyloarthritides; coinfection
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from several groups have demonstrated that a related bacterium, the respirat
pneumoniae, can elicit a similar arthritis. Studies of these organisms, and of
pathogens also associated with engendering inflammatory arthritis, have b
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such coinfections on the host immune and other systems, have been rare. In
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1. Introduction

Genital infection by the bacterial pathogen Chlamydia trachomatis (C.tr
many years to function as a trigger for Reiter’s syndrome (RS) and reacti
Recent studies further indicate a chlamydial aetiology even for patients with spon
Epidemiologic data suggest that Chlamydia-induced reactive arthritis (CRe
condition than previously thought, and that clinicians often fail to recognize it
a recent controlled study demonstrated that CReA can be successfully tre
antibiotic therapy, thereby raising the possibility of a cure [7,8]. That possibility
significance of awareness and diagnosis of arthritis and SpA elicited by Chlam
It has become clear during the last two decades that two chlamydial spe
causing arthritis, C.tr. and the related respiratory pathogen Chlamydia (Chl
(C.pn.), and that both elicit the disease via their persistent presence in the
essentially ubiquitous in all populations so far examined, raising the pos
involving the two chlamydial species might be significant in the aetiology
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Coinfection of Chlamydiae and other Bacteria in
Reactive Arthritis and Spondyloarthritis: Need for
Future Research

Genital infection by the bacterial pathogen Chlamydia trachomatis (C.tr.) has been known for
many years to function as a trigger for Reiter’s syndrome (RS) and reactive arthritis (ReA) [1,2].
Recent studies further indicate a chlamydial aetiology even for patients with spondyloarthritis (SpA) [3,4].
Epidemiologic data suggest that Chlamydia-induced reactive arthritis (CReA) is a more common
condition than previously thought, and that clinicians often fail to recognize it [5,6]. Most importantly,
a recent controlled study demonstrated that CReA can be successfully
treated1,with
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involving the two chlamydial species might be significant in the aetiology of ReA and/or uSpA.
Abstract: Reactive (inflammatory) arthritis has been known for many years to follow genital infection
This possibility was reinforced by the observation that DNA from a wide variety of bacterial species
with the intracellular bacterial pathogen Chlamydia trachomatis in some individuals. Recent studies
can be found in the joints of patients with arthritis [11].
from several groups have demonstrated that a related bacterium, the respiratory pathogen Chlamydia
Polymicrobial or coinfections are well-known and of demonstrated clinical importance in
pneumoniae, can elicit a similar arthritis. Studies of these organisms, and of a set of gastrointestinal
infectious diseases of the oral cavity, in otitis media, in diabetic foot wound infections, chronic
pathogens also associated with engendering inflammatory arthritis, have been relatively extensive.
infection in the cystic fibrosis lung, and in other clinical entities [12]. In general, coinfections can be
However, reports focusing on coinfections with these and/or other organisms, and the effects of
concurrent, as in bacterial pneumonia with Staphylococcus aureus complicating flu infection, or they can
such coinfections on the host immune and other systems, have been rare. In this article, we review
the extant data regarding infections by multiple pathogens in the joint as they relate to engendering
Microorganisms 2016, 4, 30; doi:10.3390/microorganisms4030030
www.mdpi.com/journal/microorganisms
arthritis,
and we suggest a number of research areas that must be given a high priority if we are to
understand, and therefore to treat in an effective manner, such arthritides.
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Traitements des arthrites
Chlamydiennes
§ Traitement de l’infection initiale
Azythromycin 1g dose unique
Ou doxycycline 100 mgx2/j, 7 jours

§ Dépistage et traitement des maladies
sexuellement transmissibles (Gono, HIV,
siphylis, hépatite C)
§ Traitement des partenaires
§ Education : éviter les réinfestations, traiter
rapidement une nouvelle infection

Effet du traitement des urétrites
chlamydiennes surBARDIN
les récidives
ET AL
d’arthrite chlamydiennes

episodes did not differ signifierall, 57 of 156 (37%) of the
ither untreated or treated only
followed by an articular attack
ecific incidences of the attacks
) in males, and 1 of 1 1 (9%) in

Table 3. Rates of postvenereal arthritis, arthritis with joint sweliing, and arthritis attacks meeting ACR criteria in patients with
Reiter’s syndrome, by treatment category*

y 7 of 68 episodes of urethritis or
h erythromycin or tetracycline
y articular symptoms (7 of 65, or
nce in males and 0 of 3, or 0%,
n females). Differences in the
with versus without erythromyatment were statistically signifiilar effects were seen when only
involving joint swelling or only
R proposed criteria were exam-

All articular attacks
Attacks with joint swelling
Attacks meeting ACR
criteria

er’s syndrome patients with epiy tract inflammation, 10 met the
or AS; 9 of the AS patients
ymptoms following urethritis or
study period. The effect of antie pronounced in this subgroup of
nce of articular symptoms was

Untreated or Erythromycin
penicillin or tetracycline
treated
treated
(n = 156)
(n = 68)
57 (37)
39 (25)
24 (IS)

7 (10)
5 (7)
2 (3)

P
<0.001
<0.005
<0.01

* Rates are for men plus women. Values are the number (%). The
American College of Rheumatology (ACR) (formerly, the American
Rheumatism Association) proposed criteria for a diagnosis of Reiter’s syndrome are described in ref. 6.
Bardin et al Arthritis Rheum 1992

DISCUSSION
High frequencies of both the spondylarthropathies and the HLA-B27 antigen have been observed in
various Inuit populations (8,9). In Greenland, the
frequency of the HLA-B27 antigen is estimated to be
29% (lo), and the mean prevalence of postvenereal
Reiter’s syndrome in the 8 communities included in
this study has been calculated to be 0.68% (5). A high
incidence of venereal diseases was observed in the
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T. Bardin et coll. Rheum Dis Clin North Am 1992;18:81-93.
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Table 3 Mean (SD) changes in disease activity measures from baseline to 24 weeks (ITT, last observation carried forward) in
the azithromycin and placebo groups

Physician global
Patient global
Joint pain
Back pain
Heel pain
Swollen joint count
Tender joint count
CRP
CRP centrally measured

Azithromycin (n = 81)

Placebo (n = 71)

Baseline*

Change

Baseline*

Change

Treatment effect!

2.06 (0.71)
2.11 (0.72)
2.20 (0.73)
0.52 (0.85)
0.62 (0.98)
2.63 (1.53)
3.69 (3.31)
43 (49)
60 (51)

1.11 (0.86 to 1.36)
1.14 (0.87 to 1.41)
1.32 (1.06 to 1.59)
0.38 (0.19 to 0.57)
0.33 (0.12 to 0.55)
1.44 (0.95 to 1.94)
1.79 (0.92 to 2.65)
25 (11 to 38)
47 (30 to 64)

2.00 (0.70)
2.06 (0.77)
1.99 (0.84)
0.38 (0.72)
0.73 (1.00)
2.25 (1.28)
3.52 (3.45)
47 (55)
38 (55)

1.21 (0.98 to 1.44)
1.18 (0.94 to 1.43)
1.23 (0.96 to 1.49)
0.21 (0.03 to 0.39)
0.35 (0.09 to 0.61)
1.44 (1.01 to 1.86)
1.76 (0.87 to 2.65)
35 (20 to 50)
32 (12 to 52)

0.10 (20.24 to 0.44)
0.04 (20.32 to 0.42)
20.09 (20.47 to 0.30)
20.17 (20.43 to 0.09)
0.02 (20.31 to 0.35)
20.01 (20.66 to 0.64)
20.03 (21.26 to 1.21)
10.0 (29.6 to 30.5)
215.0 (240.0 to 11.0)

Traitement antibiotique des arthrites
Chlamydiennes
*No significant difference between baseline values; !mean (95% CI) difference (placebo minus azithromycin) between 24 week changes in disease activity
measures.

presence of extra-articular manifestations (conjunctivitis,
keratoderma, oral ulcers).
Laboratory evaluations at each visit included CRP, serum
alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase, and creatinine; haemoglobin, packed cell
volume, white blood cell count with differential, and platelets
were also measured. CRP was measured both at each study
site and at a central laboratory.
Urine samples were collected at each visit, stored at 220˚C,
and analysed by ligase chain reaction (LCR) for the presence

of Chlamydia trachomatis DNA. These tests, together with
measurements of CRP, rheumatoid factor, and HLA-B27
status were each performed at a single laboratory.
Patients were screened for adverse drug reactions and
intercurrent illnesses at every visit.

• Plusieurs essais de monothérapies prolongées 3 à
6 mois n’ont pas été efficaces
Data collection and analyses
The primary efficacy measures were physician assessment of
disease activity, patient assessment of disease activity,
number of swollen and number of tender joints, and time

Kvien T Ann Rheum Dis 2003
Figure 1 Time dependent improvement of six important end point measures in the completer population (mean (95% CI)): (A) tender joint count; (B)
swollen joint count; (C) joint pain; (D) CRP; (E) patient global assessment; (F) physician’s global assessment.

www.annrheumdis.com
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42, and 1 of 42 subjects were positive for C pneumoniae

Combination Antibiotics
as a Treatment
IgG, C pneumoniae
IgA, C trachomatisfor
IgG, and C
trachomatis IgA, respectively.
Chronic Chlamydia-Induced
Reactive Arthritis
The demographics and baseline characteristics of

all 80 subjects who were screened were similar to those
of the 42 who were enrolled and randomized. Specifi-

A Double-Blind, Placebo-Controlled,
Trial
cally, their mean age Prospective
was 45.5 years (range
21–70 years)

with mean disease duration of 9.9 years (range 0.5–40
years). Comparing baseline demographics and charac-
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Combination Antibiotics as a Treatment for
Chronic Chlamydia-Induced Reactive Arthritis

Arthrites chlamydiennes:
Traitements non antibiotiques
Chlamydia trachomatis and various species in the
genera Salmonella, Shigella, Campylobacter, and Yersinia
are all known triggers of reactive arthritis (ReA) (1). A
number of studies have also indicated that Chlamydophila (Chlamydia) pneumoniae is another, although
less frequent, causative agent in ReA (2,3). C trachomatis and C pneumoniae are both commonly acquired
asymptomatically (4,5), making the causative trigger less
clinically apparent in many cases (6). Polymerase chain
reaction (PCR) technology occasionally has demonstrated the presence of chromosomal DNA from the
known triggering organisms in the synovial tissue of
patients with the postdysentery form of ReA (7–10).
This same technology has demonstrated the routine
presence of both C trachomatis and C pneumoniae DNA
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§ AINS, injections cortisoniques
§ Formes chroniques : traitements de fond
Salazopyrine
Méthotrexate
Azathioprine
Biothérapies : anti TNFsurtout,
tocilizumab un cas
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Anti TNF et arthtrites
réactionnelles chroniques
Pas d’essai randomisé; courtes séries ou cas isolés, mêlant diverses portes d’entrée
Les anti-TNF sont efficaces, mais ne peuvent pas toujours être arrêtés
Pas de problème particulier de tolérance
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Figure 1. Evolution of pain score on a 0–100-mm visual analog scale (VAS) and of C-reactive protein (CRP) level during the first 6 months of
anti–tumor necrosis factor ! treatment. Values are the median " SD. D ! day; M ! month.

extraarticular manifestations. The recurrent anterior
uveitis of patient 5 totally disappeared after 6 months
of treatment with etanercept, without relapse. The psoriasis in patients 3 and 8 improved with etanercept and
infliximab treatment.
Patients 1–3, 7, 9, and 10 stopped anti-TNF!
treatment after a median of 7.5 months (range 1.5–10
months). Patients 1, 3, and 10 had relapses of disease
after a median of 6 months (range 3–6 months) and
restarted anti-TNF treatment, with satisfactory results.
Conversely, without anti-TNF treatment, patients 2, 7,
and 9 did not have relapses of disease after 11, 16, and
14 months of followup, respectively.

Meyer A et A&R 2011

adding 10 patients to the 13 previously reported, mainly
as case reports. All data in the present study were
recorded using a standardized questionnaire. The main
limitations of the study are its retrospective design and
the limited followup.
The diagnosis of ReA may be difficult to define.
We have enhanced the validity of ReA diagnosis by
combining the 2 most recent sets of criteria (8,9).
Moreover, use of criteria for the classification of ReA
for clinical and experimental studies proposed by
Pacheco-Tena et al (9) led to a diagnosis of “definite
ReA triggered by bacteria” in all 10 patients. We are
therefore confident that all 10 patients had ReA.
All patients received NSAIDs, corticosteroids,
and DMARDs and experienced intolerance or inefficacy before starting anti-TNF. Of note, a majority of
them were treated with methotrexate, for which only

Arthrites réactionnelles : infections
déclenchantes
DISCUSSION

This is the largest study to date of the safety and
efficacy of anti-TNF! treatment of refractory ReA,

Infections génitales
Table 2.

Infections intestinales

Reported data from studies of patients with reactive arthritis treated with anti-TNF!*
No. of
patients

Anti-TNF!
agent/mg
per kg

Flagg et al, 2005 (10)

7

E

Kaipiainen-Seppanen et al,
2003 (11)
Gaylis, 2003 (12)
Gill and Majithia, 2008 (13)
Schafranski, 2010 (14)
Abdelmoula et al, 2008 (15)

2
1
1
1
1

10

I, A, E

Ureaplasma urealytica
Author, year (ref.)

Biologic evidence of
preceding infection

I/3

At least clinical or biologic
evidence within 6 weeks
before the onset of
arthritis
Diarrhea/none

I/5
I/3
I/5
I/3

HIV
Urethritis
Urethritis
None

At least clinical or biologic
evidence within 6 weeks
before the onset of
arthritis
Yersinia enterocolitica
(serology)
HIV
None
Chlamydia trachomatis
C trachomatis (serology
and DNA in the joint)
Biologic evidence within
the month before the
onset of arthritis

Chlamydia trachomatis

Severe
adverse
effect

Efficacy

None

56%†

None

Yes

None
None
None
None

Yes
Yes
Yes
Yes

None

90%

Shigella flexneri et sonnei

Clinical evidence of
preceding infection

Salmonella (mineures)

Autres portes d’entrée

Y enterocolitica and
pseudotuberculosis

C. pneumoniae

Campylobacter jejuni

Present study

Clinical evidence within
the month before the
onset of arthritis

* HIV ! human immunodeficiency virus (see Table 1 for other definitions).
† Both in reactive arthritis and in undifferentiated arthritis.

Clostridium difficile
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METHODS a case of definite ReA as a subject with
We defined

persons
.1
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confirmed discharge (n = 1), palm swab
pathogens
in the
These
data
willagehelp
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positive culture. { Other known sources:
abscess
(n =USA.
2), bile
(nPortland
= 1),
peritoneal
fluid
(nwith=culture
1), breast
Minnesota,
USA;
The study was reviewed and approved by the
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Clinical aspects and self-reported symptoms of
sequelae of Yersinia enterocolitica infections in a
population-based study, Germany 2009–2010
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the outbreaks associated with this pathogen; the reason
may be that the previous outbreaks have occurred
among children. HLA-B27 frequency was higher than
1794 in single-source outbreaks of ReA.
usually reported

Positive IgM-class antibodies as an indication of a
detected in
recent infection or IgG-class antibodies with a
rising titre were considered positive when connected with a compatible clinical picture. The food
Vasala M, et al. Ann Rheum
and environmental samples were analysed by
culture method and real-time PCR as previously
described.5 6

the grated carrots collected from the canteen
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Isolate subtyping

INTRODUCTION
The term reactive arthritis (ReA) was launched
40 years ago in the connection of arthritis triggered
by the enteric pathogen Yersinia enterocolitica.1
Among the other well-known enteric bacteria
causing ReA are Salmonella, Shigella and
Campylobacter. According to the reports hitherto,
Yersinia pseudotuberculosis serotype O:3 has an
association with ReA,2 3 whereas the association is
weak with serotype O:1.4 We report an outbreak
caused by Y pseudotuberculosis O:1 where the
origin was raw grated carrots. According to our
results, it seems that the extra-gastrointestinal manifestations triggered by this microbe differ between
children and adults. The most common

Y pseudotuberculosis isolates were serotyped by
slide agglutination with antisera against serotypes
O:1 to O:6 (Denka Seiken, Tokyo, Japan) and genotyped by pulsed-ﬁeld gel electrophoresis after
restriction of DNA with SpeI enzyme as previously
described.7

Retrospective analysis of the clinical data
For case identiﬁcation, the laboratory ﬁles of
Kainuu Central Hospital for persons with Y pseudotuberculosis culture and/or antibody positivity
from 1 April 2008 to 31 July 2008 were retrospectively looked over. Based on a personal identiﬁcation code, the medical records in the electrical

Caractéristiques communes des arthrites réactionnelles
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Arthrites de cause obscure et
C. trachomatis
Triggering bacteria in patients with reactive arthritis

80

All bacteria
Salmonella
Yersinia
Chlamydia

Percentage

60

40

20

339

positive anti-chlamydial MIF test and a positive yersinia serology, and one patient had a
preceding urethritis, detection of Chlamydia
trachomatis in a urogenital swab, a positive
anti-chlamydial MIF test, preceding enteritis,
and a positive yersinia serology. These patients,
certainly the last one, probably had infections
by two diVerent pathogens as has been
reported before.25 For the analysis, these
patients were not included in any of the groups
in which a causing bacterium was identified.
DETECTION OF BACTERIA IN STOOL OR
UROGENITAL TRACT

0

ReA (n = 52)

eReA (n = 33)

uReA (n = 19)

UOA (n = 74)

Figure 1 Frequency of all bacteria or single bacteria identified as responsible for enteric
reactive arthritis (eReA), urogenic reactive arthritis (uReA), or undiVerentiated
oligoarthritis (UOA).

In 3/33 (9%) patients with an enteric ReA the
stool culture was positive for one of the enteric
bacteria (two for salmonella, one for yersinia,
Fendler et al
none
for campylobacter or shigella). All three
ARD 2001
patients also had a positive serology for the
responsible bacterium. However, a positive
stool culture was not found in any of the
patients with UOA or urogenic ReA.
Chlamydia trachomatis was detected in the
urogenital tract in 6/12 (50%) patients with
urogenic ReA but also in 4/74 (5%) patients
with UOA.

In patients with the clinical picture of UOA a
specific triggering bacterium was identified in
35/74 (47%) of patients, yersinia in 14/74
(19%), salmonella in 9/74 (12%), and Chlamydia trachomatis in 12/74 (16%) (fig 1). There
was no evidence for campylobacter or shigella
infection in any of the patients with ReA or
UOA. Interestingly, 17/34 (50%) of the pa- COMPARISON OF TESTS AND CLINICAL SYMPTOMS
tients with UOA in whom a triggering IN PATIENTS WITH YERSINIA OR SALMONELLA
bacterium could be identified were positive for INDUCED ARTHRITIS
HLA-B27 compared with 30/52 (58%) among In 20 patients yersinia and in 20 patients
salmonella was identified as the causative bacthe clinically defined ReA group, 26/74 (35%)
terium for arthritis. A positive serology showed
in the whole group of patients with UOA, and
a sensitivity of 90% for patients with yersinia
9/40 (23%) in the UOA group without identiinduced arthritis and of 95% for patients with
fication of a triggering bacterium (table 1).
salmonella induced arthritis (fig 2). This
In 6% of patients with salmonella induced indicates that in most of the patients the diagarthritis, 4% with yersinia induced arthritis, nosis was based on serology because—in
and 10% with chlamydia induced arthritis contrast with chlamydia induced ReA—
there was laboratory evidence of infection with cultures for these bacteria were rarely positive
one of the other bacteria. None the less, a deci- (fig 2). In less than 5% of a local healthy consion about the triggering infectious agent was trol population a positive serology for yersinia
made in these patients on the basis of the inhi- or salmonella was found, resulting in a good
bition with relevant bacterial antigens in corre- specificity of about 95% for these tests. When a
sponding EIAs18 or based on the experts’ opin- cut oV point of 3SD above the mean of a conion, or both. For these cases the experts’ trol population was used there was only a small
opinion was based on the following evidence: diVerence for the salmonella EIA but a
two patients with the diagnosis of salmonella diVerence of 30% for the yersinia EIA if cominduced arthritis presented both with a preced- pared with a cut oV point of 2SD. However, the
ing diarrhoea and the presence of salmonella- agglutination test (Widal) for the detection of
specific antibodies, and in one of them salmo- yersinia antibodies (almost all IgM antibodies)
nella was detected in the stool; both patients had a low sensitivity of less than 20%. A
also had a positive chlamydia-specific serology. preceding diarrhoea was only reported in 35%
Fendler
C. et
coll. Ann of
Rheum
Dis 2001;60:337-43.
of patients with yersinia induced arthritis but in
One patient with
the
diagnosis
yersinia
induced arthritis presented with a preceding 60% of patients with salmonella induced
diarrhoea and yersinia-specific antibodies; in arthritis (fig 2), indicating that triggering yersthis patient Chlamydia trachomatis was also inia infections are associated more often with
10
detected in the urogenital tract. Two patients no symptoms or only minor symptoms
with chlamydia induced arthritis presented compared with patients with salmonella infec26 27
both with a preceding symptomatic urethritis tions.
and detection of chlamydia in the urogenital
26
tract; in both patients salmonella-specific anti- COMPARISON OF TESTS AND CLINICAL SYMPTOMS
bodies were also present. However, in 7/126 IN PATIENTS WITH CHLAMYDIA INDUCED
(6%) patients in whom there was evidence of ARTHRITIS
infections with two of the ReA-triggering Chlamydia trachomatis was identified as the
bacteria no clear decision was possible. Three trigger for arthritis in 24 patients. In 12/24
of these patients fulfilled the criteria for a posi- (50%) of these patients a preceding symptotive anti-chlamydial MIF test and had a matic urethritis/cervicitis was present (fig 2). In

Diagnostic des arthrites
réactionnelles d’origine digestive
§ Précession d’un épisode de diarrhée (4 à 6
semaines)
§ Coproculture rarement + au stade d’arthrite
§ Sérologies, peu standardisée, réactions
croisées
§ Recherche de composants bactériens dans
le liquide ou la synoviale: non disponible en
routine

Arthrites réactionnelles d’origine
digestive
§ Présence d’antigènes bactériens (Yersinia,
Salmonella, Shigella) dans les articulations
§ LPS et HSP 60 sont phlogogènes
§ Pas ou très rare démonstration d’acides
nucléiques bactériens
§ Les arthrites réactionnelles sont associées à
des infections persistantes les muqueuses ou
les ganglions
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Ø Modulation par HLA B27 de la réponse de l’hôte à la
bactérie:

invade the host by blood or lymphatic

– Invasion des cellules épithéliales et fibroblastiques
– Survie intracellulaire
– Diminution de l’élimination des bactéries par les cellules
mononucléées
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HLA B27 et arthrites réactionnelles
•
•
•
•

Facteur de sévérité de l’arthrite
Cible d’une auto-immunité : peu d’éléments
Modulation de l’ interaction hôte-microbe
Défaut de présentation appropriée de
peptides microbiens
• Mosulation de la réponse au LPS bactérien
au travers de NFκB et TNFα

Arthrite réactionnelle digestives
Altération des
défenses
Infection
muqueuse

Persistance des bactéries
Dans des gîtes extraarticulaires
Localisation
Germe ou ag
intra
macrophagique
Induction
de molécules
d’adhésion
(Yersinia)

articulaire
de débris
bactériens

Recrutement
cellules
inflammation

Cytokines
Chémokines

Activation
⊄ synoviales
Amplification
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Reactive arthritis is usually a self-limiting polyarthritis which develops after certain gastrointestinal or urogenital infections. Microbial antigens found in the inflamed joints are thought to play a key role in the development of this disease. It is not known how antigens of the pathogenic organisms migrate from the mucosal
tissues into the joints. The data presented here show that mononuclear phagocytes which mediate the dissemination of several intracellular pathogens acquire an enhanced capacity to bind to nonstimulated vascular endothelial cells after phagocytosis of Yersinia enterocolitica O:3, one of the causative organisms of reactive arthritis. The increased binding to previously nonstimulated endothelial cells was mediated by P-selectin, whose
translocation to the endothelial cell surface was induced by monocytes with intracellular Yersinia bacteria.
These results suggest that mononuclear phagocytes may be responsible for the dissemination of bacterial antigens and the initiation of the joint inflammation in reactive arthritis.
Reactive arthritis is triggered by gastrointestinal or urogenital infections caused by yersiniae, salmonellae, shigellae, campylobacters or chlamydiae. Previous studies have suggested that
the microbes may persist in the bodies of arthritic patients,
perhaps in the mucosa-associated lymphoid tissue (13, 18).
Bacterial fragments found in the inflamed joints of patients
with reactive arthritis are suggested to have a role in the pathogenesis of the disease (4, 10). It is, however, unclear how these
antigens eventually migrate from the primary site of the infection at mucosal surfaces to the joints. Phagocytes, especially
cells of the monocyte/macrophage lineage, may participate in
the process, because these cells are long-living, are highly mobile, and have been shown to be involved in persistence and
dissemination of intracellular pathogens (26). Mononuclear
phagocytes are also very important effector cells and contribute
to both the induction and maintenance of various inflammatory conditions (5, 26). For example, in the streptococcal cell
wall model of arthritis, the prevention of phagocyte accumulation inhibits the development of chronic arthritis (41).
Adhesion molecules which have been shown to be involved
in mediating migration of mononuclear phagocytes into the
joints include P-selectin, E-selectin, and the leukocyte integrins LFA-1, Mac-1, and VLA-4 (15, 20). In this study we
investigated the possibility that phagocytosis and processing of
arthritis-triggering bacteria might modify the adhesion properties of human monocytes. We found that monocytes which
had processed Yersinia enterocolitica O:3 acquired the capacity
to bind to nonstimulated endothelial cells via P-selectin. Induction of P-selectin expression on endothelial cells by monocytes with intracellular bacterial components may be the first
event to guide microbial antigens into previously healthy joints
where the microvascular bed favors the binding of mononuclear phagocytes of peripheral blood (15).
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Diagnostics des arthrites
réactionnelles digestives

§ Anamnèse : épisode digestif dans le mois
précédent, contexte épidémique
§ Coproculture : généralement stérile au
moment des arthrites
§ Sérodiagnostics décevants
§ Salmonelles : Widal inutile
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Traitements antibiotiques des
arthrites réactionnelles d’origine
digestive
§ Pas d’effet préventif du traitement
antibiotique au stade d’entérite
§ Certaines études suggèrent même un effet
délétère
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Despite the signiﬁcant global burden of gastroenteritis and resulting sequelae, there is limited evidence on risk
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factors for sequelae development. We updated and extended previous systematic reviews by assessing the role
Pathogen
No. with pathogen
Antibiotics usage N (%)
Antibiotics

of antibiotics, proton pump inhibitors (PPI) and symptom severity in the development of sequelae following
campylobacteriosis and salmonellosis. We searched four databases, including PubMed, from 1 January 2011 to
29 April 2016. Observational studies reporting sequelae of reactive arthritis (ReA), Reiter's syndrome (RS), irritaVisited general practitioner/physician
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niﬁcant association between antibiotics usage and development of ReA. Additional primary studies investigating
risk modifying factors in sequelae of GI infections are required to enable targeted interventions.
Visited accident & emergency/hospitalised© 2016 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY license
Dworkin et al. (2001)
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Traitement antibiotique des
arthrites établies
• Nombreuses études négatives

Investigator

Antibiotic
tested

Treatment
duration

N°
pts

Disease
duration

Effect

Sieper 1999

Ciprofloxacin
500mg t a d

3 months

126

50% < 3
months

None

Wakefield
1999

Ciprofloxacin
750mg x2

12 months

72

4.6 months
(1-24)

None

Yli-Kerttula
2000

Ciprofloxacin
500mg t a d

3 months

71

< 6 months

None

Toivanen
1993

Ciprofloxacine
500mgx2

3 months

36

4.9 years

None

Hoogkamp
2000

Ciprofloxacine
500mgx2

18

1.9 years

Faster
remission (ns)
Elimination of
Y from gut
Disappearance
of IgA ab

3 months
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Anti-TNF et arthrites réactionnelles
354

T. Hannu / Best Practice & Research Clinical Rheumatology 25 (2011) 347–357

Table 7
Case studies with favourable outcome on the use of biologicals in the treatment of reactive arthritis.
Triggering
agent

Age, gender

Yersinia

36, M

Yersinia
NAa

37,
41,

Poststreptococcal

21,

Underlying
disease

Biological

Reference

Ankylosing
Inﬂiximab (3 mg/kg i.v. at
Kaipiainen-Seppänen et al [78]
spondylitis
weeks
0, Clinical
2, and
6)
T. Hannu / Best Practice
& Research
Rheumatology
25 (2011) 347–357
M
None
Inﬂiximab (3 mg/kg i.v. once)
Kaipiainen-Seppänen et al [78]
Table 7
Case studies with HIV
favourable
outcome on the
use of biologicals in the treatment of reactive arthritis.
M
positive
Inﬂiximab
Gaylis [79]
Triggering
Age, gender Underlying
(300Biological
mg i.v. at weeks 0, 2, 6,Reference
agent
disease
andInﬂiximab
then every
6–7 weeks) Kaipiainen-Seppänen et al [78]
Yersinia
36, M
Ankylosing
(3 mg/kg i.v. at
spondylitis
weeks 0, 2, and 6)(40 mg s.c.
F
None
Adalimumab
Sánchez-Cano et al [80]
Yersinia
37, M
None
Inﬂiximab (3 mg/kg i.v. once)
Kaipiainen-Seppänen et al [78]
NA
41, M
HIV positive
Inﬂiximab
Gaylis [79]
every
15 days)
(300 mg i.v. at weeks 0, 2, 6,
M
None
Inﬂiximab
(200
mg i.v. at weeks
Gill & Majithia [81]
and then every
6–7 weeks)
Poststreptococcal 21, F
None
mg s.c.
Sánchez-Cano et al [80]
0, 2,Adalimumab
6, and (40
14)
every 15 days)
28, M
None Inﬂiximab
Inﬂiximab (200
i.v. at weeks
Gill & Majithia [81]
MNA
None
(5mgmg/kg
i.v. on days
Schafranski 2010 [82]
0, 2, 6, and 14)
Chlamydia
41, M
None 0, 15,
Inﬂiximab
mg/kg
i.v. onthen
days
Schafranski
2010 [82]
and(545,
and
every
2 months)
354

a

a

NA

28,

Chlamydia
trachomatis

41,

a

a

trachomatis

0, 15, and 45, and then every 2 months)

Patient had
disease.
NA ¼ not available.
Patient had Reiter’s disease.
NAReiter’s
¼ not
available.
a

induced ReA [60]. In their study (9-month, prospective, double-blind, triple-placebo trial), eligible
patients had to be positive for C. trachomatis or C. pneumoniae by PCR. The three treatment arms were
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354 double-blind,
T. Hannu / triple-placebo
Best Practice & Research Clinical Rheumatology
(2011) 347–357
induced ReA [60]. In(1)
their
study (9-month, prospective,
trial), 25eligible
three placebos. The primary end point was improvement by 20% or more in at least four of six variables
at month 6 for
compared
with baseline. This was
achieved
in 17 of 27
patients
(63%)
receivingThe
combination
Table
7
patients had to be positive
C.
trachomatis
or
C.
pneumoniae
by
PCR.
three
treatment
arms
were
antibiotics and in three of 15 patients (20%) receiving placebo. Case
Six of
27 patients
(22%) outcome
randomised
studies
with favourable
on the to
use of biologicals in the treatment of reactive arthritis.
combination antibiotics
considered their(2)
disease
in complete remission
during
the trial, whereas
no placebo;
(1) doxycycline and rifampin
plus placebo;
azithromycin
and
rifampin
plus
(3) the useReference
of
Triggering
Age, gender Underlying
Biological
patient in the placebo arm reported remission. Signiﬁcantly more
agentpatients in the active treatment
disease
three placebos. The primary
end
point
was improvement
by
20%
more
in
at
least
four of six variables
group became
negative
for C. trachomatis
or C. pneumoniae by PCR
at
monthor
6. 36,
Adverse
events
were
Yersinia
M
Ankylosing
Inﬂiximab (3 mg/kg i.v. at
Kaipiainen-Seppänen et al [78]
with no signiﬁcant differences between the groups. The study was not powered to determine
spondylitis
0, 2, and 6)
at month 6 comparedmild,
with
baseline. This was achieved in 17
of 27 patients
(63%) weeks
receiving
combination
37,remission
M
None
Kaipiainen-Seppänen et al [78]
which combination of antibiotics was most effective, but ﬁve of Yersinia
six patients with
received Inﬂiximab (3 mg/kg i.v. once)
NA
HIV positive Inﬂiximab
Gaylis [79]
the combination
of azithromycin
and rifampin.
antibiotics and in three
of 15 patients
(20%)
receiving placebo.
Six 41,ofM 27 patients
randomised
to
(300(22%)
mg i.v. at weeks
0, 2, 6,
and then every 6–7 weeks)
combination antibiotics considered their disease in complete
remission
duringAdalimumab
the trial,
no
Poststreptococcal
21, F
None
(40 mg s.c.whereas Sánchez-Cano
et al [80]
every 15 days)
Whatarm
is the long-term
outcome?
28, M patients
None
mg i.v. at weeks
Gill & Majithia [81]
NA
patient in the placebo
reported
remission. Signiﬁcantly
more
inInﬂiximab
the (200
active
treatment
0, 2, 6, and 14)
Chlamydia
41, M
None
(5 mg/kg i.v.
on days
Schafranski 2010 [82]
group became negative
C.duration
trachomatis
pneumoniae
by PCR
atformonth
Adverse
events
were
Thefor
average
of acute ReA isor
3–5C.
months.
Clinically, the
duration
of arthritis
>6
months6.Inﬂiximab
trachomatis
0, 15, and 45, and then every 2 months)
is regarded as a sign of development of chronicity.
mild, with no signiﬁcant
differences
between
the
groups.
The
study
was
not
powered
to determine
Patient
had
Reiter’s
disease.
NA
¼
not
available.
We summarised the long-term outcome of enteric ReA in this journal in 2006 [7]. Since then, no
new clinical studies dealing with this issue have been published. Two older studies have assessed the
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[61]. Two-thirds of the patients continued to have subjective complaints.
No cases
AS were
patients had
to be of
positive
forreported.
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wasdoxycycline
found. In the
other
study,plus
withplacebo;
the
and
rifampin
(2) azithromycin and rifampin plus placebo; (3) the use of
mean follow-up time of 11 years, 16% of the patients developed athree
chronic
courseThe
[51].primary
In this study
fromwas improvement by 20% or more in at least four of six variables
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more scant evidence is available for the long-term prognosis of Campylobacter-triggered ReA, which is
reported only of one patient [23].
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The average duration of acute ReA is 3–5 months. Clinically, the duration of arthritis for >6 months
§is regarded
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as a sign of development of chronicity.
We summarised the long-term outcome of enteric ReA in this journal in 2006 [7]. Since then, no
§newCause
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dealing with this issueindifférenciées
have been published. Two older studies have assessed the
long-term prognosis of Salmonella-triggered ReA [51,61]. In an American study with 5 years’ follow-up,
of the patients had fully recovered and one-half had developed chronic arthritis at follow-up
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sacroiliitis; most of such patients had antigen HLA-B27. Similar ﬁndings were gathered related to ReA
attributable to Y. pseudotuberculosis, although the ﬁndings are based only on four patients [66]. Even
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more scant evidence is available for the long-term prognosis of Campylobacter-triggered ReA, which is

The average duration of acute ReA is 3–5 months. Clinically, the duration of arthritis for >6 months
is regarded as a sign of development of chronicity.
We summarised the long-term outcome of enteric ReA in this journal in 2006 [7]. Since then, no
new clinical studies dealing with this issue have been published. Two older studies have assessed the
long-term prognosis of Salmonella-triggered ReA [51,61]. In an American study with 5 years’ follow-up,
one-third of the patients had fully recovered and one-half had developed chronic arthritis at follow-up
[61]. Two-thirds of the patients continued to have subjective complaints. No cases of AS were reported.
No relationship between HLA type and the duration of arthritis was found. In the other study, with the
mean follow-up time of 11 years, 16% of the patients developed a chronic course [51]. In this study from
Finland, most of the patients did have late symptoms, usually only transient subjective complaints
without objective ﬁndings. A few patients also experienced development of sacroiliitis; one explanation for this could be that 88% of the study patients were HLA-B27 positive.
There is one study reporting long-term outcome of Shigella-triggered ReA [62]. In the Finnish study
with Shigella arthritis 20 years previously, 14% had AS and 32% had radiological sacroiliitis. There are
several studies with long-term prognosis of Y. enterocolitica -triggered ReA [50,63–65]. Of these studies
with a longer follow-up time (mean 10 years), about 25% of the patients had developed radiological
sacroiliitis; most of such patients had antigen HLA-B27. Similar ﬁndings were gathered related to ReA
attributable to Y. pseudotuberculosis, although the ﬁndings are based only on four patients [66]. Even
more scant evidence is available for the long-term prognosis of Campylobacter-triggered ReA, which is
reported only of one patient [23].

reported only of one patient [23].
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ANTIBIOTICS IN YERSINA (Y)
ARTHRITIS
Placebo-controlled randomized trials
Investigator

Tested
treatment

Toivanen
1993

Ciproflox
500mgx2
3 months

Hoogkamp
2000

Ciproflox
500mgx2
3 months

n° Disease
pts duration
36 4.9 years

18

1.9 years

Effect
None

Faster remission (ns)
Elimination of Y from gut
Disappearance of IgA ab

Arthrites réactionnelles
et arthrites indifférenciées
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Faut-il traiter les arthrites réactionnelles
par les antibiotiques?

Traitement antibiotique préventif des
arthrites réactionnelles à porte
d’entrée vénérienne
(au stade de l’infection muqueuse)

35

T. Bardin et coll. Rheum Dis Clin North Am 1992;18:81-93.

Traitement des arthrites
réactionnelles à porte d’entrée
vénérienne à la phase d’état

36

Traitement antibiotique des arthrites
réactionnelles à porte d’entrée vénérienne
Etudes randomisées
Auteur

Antibotique

Durée

Effet

Popert
1964

oxytétracycline

5 jours

aucun

Lauhio
1991

limécycline

à 3 mois

æ durée
des arthrites

Wollenhaupt
1997

doxycycline

3 mois

aucun

Lauhio A. et coll. Arthritis Rheum 1991;34:6-14.

37

Traitement antibiotique des
arthrites réactionnelles à porte
d’entrée digestive

Traitement antibiotique des arthrites
yersiniennes expérimentales
Zhang et coll. Arthritis Rheum 1996;39:1238-43.
• Effet préventif de la ciprofloxacine donnée
pendant 7 jours avant l’apparition de l’arthrite.
• Pas d’effet curatif de la ciprofloxacine donnée
après le debut de l’arthrite.
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Effet du traitement de l’infection
digestive sur le développement des
arthrites réactionnelles
Etudes d’épidémies d’infections digestives :
– pas d’effet noté du traitement antibiotique sur le développement
d’arthrites réactionnelles
– Hanu et coll (2002) : moins d’arthrites après ttemt antibio de la
salmonellose inaugurale

Séries d’arthrites réactionnelles :
– certains patients ont développé une arthrite malgrè traitement
antibiotique

Traitement des arthrites
réactionnelles à porte d’entrée
digestive à la phase d’état
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Traitement des arthrites réactionnelles à porte
d’entrée digestive par les antibiotiques
(Fryden et coll. BMJ 1990;301:1299)
Essai randomisé sur arthrites de moins de 4 semaines
Traitement antibiotique de 10 à 14 jours
Groupe traité

Groupe placebo

13

14

Salmonelles

5

4

Shigella flexneri

0

1

Campylobacter

2

1

50 %

65 %

12 (3-72)

12 (3-48)

Y enterocolitica

% B27
Durée des arthrites

T Kvein et al. Ann Rheum Dis 204; 63: 1113-19
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Traitement antibiotique d’un an
D. Wakefield et coll. Arthritis Rheum 1999;42:1894-7.

Essai randomisé en double aveugle comparant
Ä ciprofloxacine (1,5 g/j) pendant 1 an
Ä placebo
Suivi de 1 an
56 arthrites réactionnelles, 42 uvéites antérieures
Pas d’effet sur les symptômes ni sur les récidives

Effet à long terme du traitement
antibiotique
Suite de l’étude de Yili-Kerttula (ARD 2000)
53/72 patients revus 4-7 ans après
26 traités par ciprofloxacine
20/26 B27+

27 du groupe placebo
25/27 B27+

« Un traitement antibiotique de 3 mois à la phase aigüe
pourrait améliorer le pronostic à long terme »
Yli-Kerttula et al. Ann Rheum Dis 2003; 62: 880-4
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Effet à long terme du taitement
antibiotique des a. réactionnelles

Arthrite chronique
Spondylarthrite
ankylosante
Uvéite récidivante

Placebo
(n = 27)
11 (41%)

Ciprofloxacine
(n = 26)
2 (8%)

2

0

3

0

Yili-Kerttula et al. Ann Rheum Dis 2003; 62: 880-884

Effet des associations d’antibiotiques
JD Carter et al. J Rheumatol 2004; 31: 1973-80
• 30 Spondylarthropathies indifférenciées (critères
ESSG), chroniques (moy 10 ans)
• Traitements de 9 mois :
– doxycilline 100mg x2/j
– Doxicilline 100mg x 2/j + rifampicine 600mg/j
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JD Carter et al. J Rheumatol 2004; 31: 1973-80

JD Carter et al. J Rheumatol 2004; 31: 1973-80
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Arthrites réactionnelles liées à B27 :
Traitements antibiotiques
• Associées à la persistance des germes dans l’articulation
ou dans des foyers muqueux : en faveur du traitement
antibiotique
• Effet préventif probable du traitement de l’infection
génitale, expliquant peut-être la diminution des arthrites
post-vénériennes
• Effet controversé de l’effet du traitement sur la phase
aigüe ou sur le pronostic lointain

Faut-il traiter les arthrites réactionnelles
par les antibiotiques?
• Elimination de l’infection muqueuse (Chlamydia,
Yersinia)
• Niveau de preuve insuffisant pour traiter les
arthrites déclarées par des traitements de 3 mois
• Questions non résolues:
– Effet d’associations d’antibiotiques
– Effets de traitements plus prolongés
– Association à une immunomodulation (INFγ, TNFα,)
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Arthrites réactionnelles liées à B27 :
Acquisitions récentes
• Ne sont pas réactionnelles stricto sensu mais septiques
inapparentes ou liées à la présence d’ag bactériens.
• Représentent 20 à 50 % des arthrites de cause obscure
des mb inférieurs.
• Pas d’effet bien prouvé des ab sur arthrites
ARTHRITIS & RHEUMATISM
Vol. 62, No. 5, May 2010, pp 1298–1307
DOI 10.1002/art.27394
© 2010, American College of Rheumatology

• Effet préventif probable du traitement de l’infection
génitale, expliquant peut-être la diminution des arthrites
Combination Antibiotics as a Treatment for
post-vénériennes
Chronic Chlamydia-Induced Reactive Arthritis
ARTHRITIS & RHEUMATISM
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A Double-Blind, Placebo-Controlled, Prospective Trial
J. D. Carter,1 L. R. Espinoza,2 R. D. Inman,3 K. B. Sneed,1 L. R. Ricca,1 F. B. Vasey,1
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