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Abstract

Certain bacterial infections have been demonstrated to be causative of reactive arthritis. The most common bacterial trig-
ger of reactive arthritis is Chlamydia trachomatis. Chlamydia pneumoniae is another known cause, albeit far less frequently.
Although Chlamydia-induced reactive arthritis will often spontaneously remit, approximately 30% of patients will develop
a chronic course. Modern medicine has provided rather remarkable advances in our understanding of the chlamydiae, as
these organisms relate to chronic arthritis and the delicate balance between host and pathogen. C. rrachomatis and
C. pneumoniae both have a remarkable ability to disseminate from the initial site of infection and establish persistently
viable organisms in distant organ sites, namely the synovial tissue. How these persistent chlamydiae contribute to disease
maintenance remains to be fully established, but recent data demonstrating that long-term combination antimicrobial
treatment can not only ameliorate the symptoms but eradicate the persistent infection suggest that these chronically infect-
ing chlamydiae are indeed a driving force behind the chronic inflammation. We are beginning to learn that this all appears
possible even after an asymptomatic initial chlamydial infection. Both C. trachomatis and C. pneumoniae are a clear cause
of chronic arthritis in the setting of reactive arthritis; the possibility remains that these same organisms are culpable in
other forms of chronic arthritis as well.
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In 460 BC, Hippocrates wrote, ‘a youth does not
suffer from gout until sexual intercourse’ (1). In
the ancient medical literature, the term gout was
used rather indiscriminately for any type of acute
arthritis. Could Hippocrates actually have been
describing Chlamydia-induced reactive arthritis
(CiReA)? Moving forward in the medical litera-
ture, several noted physicians suggested a poten-
tial link between Chlamydia trachomatis and
arthritis. In 1507, Pierre van Forest noted patients
with ‘secondary arthritis and urethritis’ (2). In
1806, Baron Yvan described a French captain who
developed ‘ophthalmia’ and inflammatory arthritis
of the lower extremities after a venereal infection
(3). Perhaps most notably, Sir Benjamin Brodie
described five patients with probable CiReA in his

book Pathological and surgical observations on the
disease of the joints, which was published in 1818;
these five patients developed conjunctivitis and
arthritis after episodes of urethritis. He described
the ‘train of symptoms’ that ensued in all five of
these subjects, and he duly noted that four of the
five patients developed chronic disease with a
‘relapsing course’ (4).

Certain bacterial infections have been demon-
strated unequivocally to be causative of reactive
arthritis (ReA) in some proportion of individuals
who are exposed to these organisms. ReA is an
inflammatory arthritis that arises 1-6 weeks after
certain genitourinary and gastrointestinal infections.
Chlamydia trachomartis (C. trachomatis), Salmonella,
Shigella, Campylobacter, and Yersinia are all known
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Key messages

e Chlamydiae are a definite trigger of reactive
arthritis.

e Approximately 30%—-50% of patients with
Chlamydia-induced reactive arthritis develop
a chronic course.

e Viable chlamydiae have been demonstrated
in the synovial tissue of patients with chronic
Chlamydia-induced reactive arthritis.

triggers of reactive arthritis (5). Emerging evidence
also support the fact that Chlamydia pneumoniae
(C. pneumoniae) is another causative agent (5).
C. trachomatis is the most common cause of ReA.

Regardless of whether a patient develops post-
chlamydial ReA or the post-dysentery variety, the
clinical symptoms are considered to be congruent.
ReA is a type of spondyloarthritis (SpA), so this con-
dition shares many features with the other types of
SpA. Patients develop an inflammatory arthritis that
has a predilection for the axial skeleton, particularly
the sacroiliac joints, as well as peripheral arthritis,
typically the large joints of the lower extremities,
although any joint can be involved. Patients can pres-
ent with a mono-, oligo-, or polyarthritis, although an
oligoarthritis is probably the most typical pattern.
Enthesitis is another common feature of ReA. Other
organs including the skin and mucous membranes are
also often involved. Although the literature varies,
approximately 50%—70% of cases of ReA will resolve
spontaneously within the first 6 months (6,7), and
30%-50% of patients will develop a chronic course
(5a-5b). One large retrospective study suggested that
as many as 63% of patients develop chronic symp-
toms (5¢). Oftentimes, patients with chronic disease
experience a waxing and waning course (8). Studies
indicate that post-dysentery ReA affects males and
females equally, but post-chlamydial ReA appears to
have a predilection for males. This apparent predilec-
tion is probably a function, at least in part, of the
disease definition, which requires a documented prior
genital infection with C. rrachomatis. Genital chlamyd-
ial infections are often asymptomatic/subclinical in
women, thus obviating an official diagnosis of CiReA.
To our knowledge, no official diagnostic criteria exist
as yet for the ReA elicited by C. pneumoniae.

Chlamydial persistence

There are two main species that cause human dis-
ease, C. trachomatis and C. pneumoniae. C. trachoma-
tis is among the most prevalent genital pathogens
worldwide. The spectrum of illness from both
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species can range from asymptomatic infection to
severe illness. The Centers for Disease Control
(CDC) estimates 3 million new C. trachomatis
infections in persons 15-44 years of age every year
in the United States (US) (9). The overall incidence
of C. pneumoniae infections is unknown, but it is felt
to be a more common pathogen than C. trachomatis.

CiReA represents the classic interplay of host and
environment. As mentioned, chlamydiae are undeni-
ably involved in the genesis of ReA. A certain percent-
age of patients with the proper genetic background
will develop ReA after an acute C. trachomatis infec-
tion; this is presumably the case for C. pneumoniae
infection as well. The traditional description of CiReA
was that of a sterile or aseptic arthritis that occurs
after exposure to one of the causative organisms. It
was termed a ‘sterile arthritis’ because early studies
performed in the 1970s and 1980s utilizing tradi-
tional culture techniques failed to demonstrate live
chlamydial organisms in the synovial fluid (10,11).
Interestingly, electron microscope (EM) studies per-
formed during that same time period did show what
appeared to be intact chlamydial elementary bodies
(EB) and/or reticulate bodies (RB)(see below) in syn-
ovial samples of patients with a prior genital C. rra-
chomarns infection (12,13). The EM findings were
largely ignored, perhaps because traditional culture
techniques were better validated at the time. Recent
techniques, including polymerase chain reaction
(PCR) and real-time (RT)-PCR have demonstrated
that both C. pneumoniae and C. trachomatis have the
ability to disseminate from the initial site of infection
and enter a long-term persistently viable state in dis-
tant organs, most notably the synovial tissue of
patients with chronic CiReA. For C. pneumoniae, the
vehicle of dissemination has been shown to be mono-
cytic cells (14); this is presumed to be the case also
for C. trachomaris, although it has not been defini-
tively demonstrated to date. The exact role that these
synovial-based chlamydiae play in the maintenance
of CiReA remains in debate, but our knowledge of
the pathophysiology between the host and organism
and particular arthritogenic features of the organism
itself is rapidly expanding.

Early studies used hybridization probes against
chlamydial DNA to screen for the presence of C.
trachomatis in synovial samples from patients with
presumed CiReA (15-17). Later a DNA fragment
was utilized as probe against C. trachomatis 16S
rRNA, since these transcripts show high conserva-
tion, high transcript copy number, and good
stability (18,19). One of these early studies initially
showed that such rRNA was present in 7/9 ReA
patient samples, but not in those from patients with
other arthritides (20); other groups found similar
results (21).



786 ¥ D. Carter et al.

PCR for C. trachomaris DNA sequences offered
improvements in sensitivity and specificity over hybrid-
ization systems. We and others developed PCR-based
C. trachomatis and C. pneumoniae-targeted detection
systems (22,23), most of which targeted the chlamyd-
ial ompl gene or the C. trachomaris plasmid for ampli-
fication. Many of the initial PCR-based studies that
were performed to examine if chlamydial DNA is pres-
ent in synovia of ReA patients gave inconsistent results.
Some showed DNA from C. rrachomaris at high fre-
quency in ReA patient samples (23—-25), while others
found a low rate or total absence of PCR positivity
(26). One study showed that the source of material
assayed (i.e. synovial fluid versus synovial tissue) is
critical, because synovial tissue, not fluid, is the site of
long-term residence for the organism in the joint (22).
Later studies further demonstrated that the organisms
reside below the synovial lining and that monocytic
cells are their primary host cells (27). Further PCR-
based studies by our group and others established that
DNA from C. trachomaris is present at high frequency
in the joints of patients with chronic CiReA (28).

Chlamydiae are mucosal pathogens, and their
primary target host cell type during an initial infec-
tion is epithelial or epithelial-like cells. However,
C. pneumoniae has been shown to infect many other
cell types, including wvascular endothelial cells,
smooth muscle cells, monocytic cells, and others
(29-31); C. trachomaris also can infect cell types
other than those in epithelia, including fibroblasts
(32). By standard description, C. trachomatis under-
goes a biphasic developmental cycle that is thought
to be transcriptionally controlled (33). The cycle is
initiated when EB, the extracellular form of the
organism, bind to the target host cell. Once bound,

EB are brought into a membrane-bound cytoplasmic
inclusion within which they spend their intracellular
lifecycle. During the first few hours in the inclusion,
each EB undergoes a transcriptionally governed
developmental process yielding the vegetative growth
form of the organism, the RB, which then undergoes
seven to eight cell divisions. Near the termination of
the cycle, most RB differentiate back to EB, which
are released from the cell by exocytosis or cell lysis,
thus propagating the infection to other cells (34). In
HeLa or HEp-2 cells, the entire cycle requires about
48 hours to complete for C. trachomatis and approx-
imately 72 hours for C. pneumoniae.

It is important to note that this description of
the chlamydial developmental cycle was derived
from study of in-vitro culture systems that used
permissive host cells. However, under some cir-
cumstances, including those relevant to synovial
infections and possibly other organs, the develop-
mental cycle can be arrested at a late point, obviat-
ing production and release of new EB. This state of
arrested development is referred to as persistence
(Figure 1). The idea that both chlamydial species
under discussion here undergo persistent infection
is not new, but much of the evidence supporting
the reality and clinical significance of chlamydial
persistence has been generated during the last 10
years from in-vivo and mn-vitro studies relating to
CiReA (35). Much of the early work on chlamydial
persistence was based on studies of C. rrachomatis
infection of Hel.a cells treated first with penicillin
and later with low levels of IFN-y (36). In those
studies, it was shown that infected cultures so
treated contain RB-like forms displaying aberrant
morphology; supernatants from treated cultures

Figure 1. Left panel: Human monocytes infected with C. trachomatis for 6 days. Cells were fixed with 70% methanol, then stained for
chlamydial lipopolysaccharide (Pathfinder, BioRad, Hercules, CA, USA). Green fluorescence indicates chlamydial infection (arrows).
Note large circular structures which are aberrant reticulate bodies (RB) (white asterisks). These are similar in size to aberrant RB after
48 hours of infection induced by penicillin G treatment of HEp-2 cells at the time of infection (right panel). Images collected with the

assistance of MsMirabelaHali, Wayne State University.



contained no, or extremely low levels of, new EB.
It was also demonstrated that the oddly shaped C.
trachomatis cells accumulate copies of the bacterial
chromosome in the absence of cell division (37).
Removing IFN-y from the medium releases the
block in the lifecycle, resulting in return to normal
morphology and EB production (36,37). Interest-
ingly, one study demonstrated that the panel of
chlamydial genes involved in the transition from
acute to the persistent infection state, and those
genes involved in maintenance of that state follow-
ing transition, are similar to those which perform
the similar functions in Mycobacterium tuberculosis
(38). Both C. trachomatis and M. tuberculosis utilize
many genes specifying products of unknown func-
tion in the transition to and maintenance of the
persistent state. The pathologic importance of per-
sistent/latent M. ruberculosis has been known for
many years; the mystery that shrouds persistent
chlamydiae is beginning to be revealed.

Cytokine response

As suggested by the n-vitro studies cited above,
cytokine production and release play critical roles in
the initiation, regulation, and resolution of inflamma-
tory responses to pathogens (39,40). Several studies
have indicated roles for cytokines in the growth, dif-
ferentiation, and persistence of chlamydiae (39,41).
While the Thl cytokines, such as TNF-o, play a role
in the clinical manifestations of ReA, their influence
seems to be less important than that in other types
of inflammatory arthritis (42—44).This might be par-
ticularly true for chronic ReA, i.e. patients with
disease duration of greater than 6 months (42).

Temporal relationships of these different Th1 and
Th2 cytokines or blunting of initial cytokine response
might also be important in disease development and/
or maintenance. Animal studies have demonstrated a
lower initial TNF-o, IFN-y, and interleukin-4 (IL.-4)
response to C. trachomatis infection leading to
decreased bacterial clearance, which suggests that a
blunted initial Th1 response after acute chlamydial
infection might increase the likelihood of develop-
ment of CiReA (45). Similarly, background cytokine
levels favoring a Th2 response might contribute to
bacterial persistence; in-vitro data reveal that low lev-
els of TNF-a and, as previously stated, IFN-y help to
promote the persistent state of both C. rrachomatis
and C. pneumoniae (46—48).

Molecular biology of persistent chlamydiae

Our and others’ studies on synovial tissues from
patients with CiReA have indicated that the primary
synovial host cell for C. trachomatis is the monocyte/
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macrophage (27). These studies identified only aber-
rant, intracellular chlamydial forms in synovial sam-
ples (49) similar to those described earlier with the
IFN-y-related studies. Combined with the culture
negativity of synovial tissue for C. trachomatis, these
data indicated that chronic C. rrachomatis-induced
ReA involves persistent organisms that behave alto-
gether differently than do organisms associated with
acute infections; more recent data indicate that C.
pneumoniae also is in the persistent infection state in
synovial tissue of patients with ReA (50).

More recent PCR and RT-PCR studies have con-
firmed that the molecular biology of persistent chla-
mydiae is easily distinguishable from that of acute
chlamydial infections. The pattern of gene expres-
sion associated with persistently viable chlamydiae
of both relevant species is significantly different than
that seen during normal active infections, although
the transcript patterns during persistence are not
entirely identical for these two organisms. For exam-
ple, during persistence expression of the major outer
membrane protein (ompl) gene and several genes
required for the cell division process are severely
down-regulated for both (50,51); this is coupled
with an up-regulation of heat shock proteins (HSPs)
for C. trachomaris (51). We showed recently that in
relation to n-vitro model systems of persistent C.
pneumoniae infection, the details of the transcript
profile induced depends on the means by which per-
sistence is elicited (52). HSPs, in general, are para-
mount to the persistent state of both C. mrachomatis
and C. pneumoniae; they provide many functions
involved with cell survival. The HSP-60 molecule,
specifically, has many functions that appear to be
important to the pathophysiology of ReA. HSP-60
has been shown to be pivotal in the inability of
Chlamydia-infected cells to undergo apoptosis(53).
Other studies have demonstrated that HSP-60 plays
a role in eliciting the host immune response(54,55).

The C. trachomatis and C. pneumoniae genomes
each specify three HSP-60-encoding genes (51,56).
However, in terms of HSP-60 gene expression, there
are differences even within the Chlamydia genus. With
C. trachomatis, the authentic HSP-60 gene, groEL, is
designated Ct110 in the genome sequence and resides
in an operon with groES, as in Escherichia coli and
other bacteria. The two additional paralogs are des-
ignated Ct604 and Ct755. The groEL HSP-60
protein is believed to be important in synovial
pathogenesis. Each of the three C. trachomatis HSP-60
genes is transcribed independently during active
infection (51). In acutelyinfected cells, Ct604 and
Ct755 are expressed at higher levels than Ct110.
However, expression of Ct110 and Ct755 is attenu-
ated during persistence in the monocyte model,
whereas transcript levels from Ct604 are increased
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significantly in this state. This suggests that the prod-
uct of Ct604 functions to maintain persistence. Anal-
yses of synovial biopsy samples from patients with
CiReA also demonstrate high mRNA levels from
Ct604 and extremely low levels from Ct755. These
observations might explain, in part, the continued
elicitation of inflammation in patients with chronic
CiReA. They also suggest that the Ct604 gene prod-
uct is involved in the transition from normal active to
persistent infection. Conversely, the Ct755 gene prod-
uct appears to function only during the acute infec-
tion state. It has been demonstrated that some of the
transcriptional details that characterize persistent C.
pneumoniae are not fully congruent with those that
characterize C. trachomars, although fewer data exist
regarding the transcript profile for HSP-60-encoding
or other genes in C. pneumoniae during persistence
(57). Although the clinical significance of these differ-
ences remains unknown, this might also explain the
apparent divergent arthritogenic propensity of these
two similar organisms.

Chlamydiae in patients with chronic arthritis

Interestingly many of the synovial samples obtained
from patients with CiReA from these previously
mentioned studies were analyzed years after the
patients’ initial infection, thereby demonstrating
that persistent organisms can exist in synovial tissue
for extended periods of time, indeed many years.
Such samples were obtained from patients with
chronic CiReA, with the term chronic referring to
patients with disease duration of greater than 6
months. Unfortunately, there have been no similar
synovial tissue analyses on patients who experi-
enced acute CiReA with spontaneous resolution,
i.e. synovial samples obtained after remission. Such
analyses would provide interesting correlation, but
these existing data suggest that persistently viable
synovial-based chlamydiae play at least some role
in disease maintenance.

The true significance of the documentation of
synovial-based chlamydiae has been questioned by
some because PCR and RT-PCR data demonstrating
these organisms in synovial samples are not unique
to patients with CiReA. Reports have described
similar findings in a small percentage of patients with
other types of arthritis, primarily osteoarthritis, but
even some normal controls (58-60).This background
PCRpositivity rate has ranged from 5% (59) to as
high as 20% (60). However, it is important to note
that the prevalence of chlamydiae in the synovial tis-
sue of patients with other conditions is significantly
lower compared to synovial tissue of patients with
CiReA (61,62). The clear difference in the preva-
lence of PCRpositivity for C. trachomatis in CiReA

compared to control populations highlights the
importance of host genetic variability, host tolerance,
and important potential arthritogenic differences
within the Chlamydia genus itself.

We and others have argued for many years that
development of joint disease following genital or pul-
monary chlamydial infection is a function of the details
of host—pathogen interaction during both acute infec-
tion and, as importantly, during the establishment of
persistent infection (5). It remains to be established
why not everyone who acquires such infections devel-
ops arthritis, but one explanation may be that indi-
viduals with certain characteristics of their genetic
backgrounds are able to ‘tolerate’ persistent chlamyd-
iae better with fewer or even no clinical sequelae.
Traditionally, efforts to discover host influences that
might predispose to disease development have focused
on the human leukocyte antigen (HLLA)-B27. Although
data suggest HLLA-B27-positive patients exposed to
C. trachomatis might be more likely to develop CiReA,
more specifically, such individuals might develop more
robust clinical symptoms with acute CiReA (63,64).
Other data also suggest that these individuals are more
likely to develop a chronic course (65). However,
patients that are HLLA-B27 negative can clearly develop
ReA or CiReA, specifically, both the acute and chronic
form. Neither HLLA-B27 nor any other single or spe-
cific host feature has been uncovered that holds the
unique key to disease susceptibility.

Pathogen as the key to disease susceptibility

Recent data regarding disease susceptibility to CiReA
force reconsideration of traditional paradigms. These
data suggest that the pathogen itself might hold the clue
to disease susceptibility in this classic host—pathogen
interaction. Because C. rrachomatis-induced ReA is
triggered by a genital infection, it was logical to
assume that the genital strains of C. trachomatis were
causative. However, there are several serovars of
C. trachomans. Serovars A, B, Ba, and C are ocular
(trachoma) and are etiologic for trachoma, a blind-
ing disease that remains highly prevalent in parts of
the world. The remaining serovars (serovars D
through K and biovarlymphogranulosum venereum
(LGV)) are causative of genital infections. Remark-
ably, a recent study analyzing the C. trachomatis sero-
vars of 36 subjects with known CiReA demonstrated
that all 36 synovial tissue samples were positive for
ocular serovars, not genital serovars (66). It is known
that genital infections with the ocular strains do occur,
but they are rare (67,68). These data suggest that
about 1%-5% of genital infections with C. trachomatis
will include inoculation with ocular serovars. These
surprising data strongly suggest that the infrequent
rate of genital infections with the ocular strain might



explain the low attack rate of ReA in patients with
acute C. trachomatis infections in general. It should also
be noted that the previously cited studies which dem-
onstrated the rare presence of synovially based persis-
tent C. trachomaris in arthritides other than CiReA, such
as osteoarthritis, did not include serovar typing. Such
analyses might prove enlightening, particularly if non-
ocular serovars are discovered in such patients.

Molecular genetic studies have discovered varia-
tions within these chlamydial strains, i.e. ocular ver-
sus genital serovars, which might account for these
apparent differences in propensity to disseminate, tis-
sue tropism, and pathogenesis. Studies have demon-
strated that some DNA sequence variation in ompl
is present within each serovar (69,70). In addition to
differences at ompl, ocular and genital serovars have
non-identical deletions around the cytotoxin gene
(toxB, Ct166) (69). Further, while genital serovars
have functional products from the rpA gene, encod-
ing one component of the tryptophan synthase
enzyme, ocular serovars have deletions in that gene
which produce a non-functional product (70). Other
studies showed that differences in genomic structure
among C. trachomaris ocular serovars result in varying
IFN-y sensitivity, growth rate iz vizro, and virulence
within that serovar group (71). It is also interesting
to note that the LGV strains of C. trachomars are
generally felt to be non-arthritogenic.

Can persistent chlamydiae be eradicated?

The best treatment for CiReA remains open to
debate, although this is a topic beyond the scope of
this review. However, given the well documented
state of persistently viable chlamydial cells in the
synovial tissue of patients, the role these organisms
appear to play in disease maintenance of CiReA
correlates with that of persistent M. tuberculosis, and
the in-vitro response of these persistent chlamydiae
to blunting of the major arm of the Thl response
(TNF-o. and IFN-Y), biologic response modifiers,
such as anti-TNF therapy, should be used with
great caution, and perhaps not at all. However,
there is a recent retrospective report of ten patients
with ReA (both post-dysentery and post-chlamyd-
ial) suggesting that anti-TNF therapy improved the
clinical symptoms in the majority of these ten sub-
jects (72). It should be noted that seven of these
ten patients had acute ReA (disease duration 6
months or less), and, as stated, acute ReA sponta-
neously remits in most patients. Obviously, more
studies are needed, but even if anti-TNF therapy
can ameliorate the symptoms, there is no reason-
able expectation that it can eradicate the underlying
persistent chlamydial infection. Although an initial
study suggested chronic antimicrobial therapy might
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prove efficacious for CiReA (73), several follow-up
studies provided disappointing results (74-77). How-
ever, we recently completed a double-blind placebo-
controlled trial demonstrating that a 6-month course
of combination antibiotics (either doxycycline and
rifampin or azithromycin and rifampin) was superior
to placebo not only at improving the clinical symp-
toms of CiReA but also at clearing the PCR-docu-
mented C. wrachomatis or C. pneumoniae infection
underlying the disease (78).This further supports the
growing body of evidence that CiReA should no longer
be considered a ‘sterile arthritis’ and these synovial-
based organisms can be cleared with proper treatment
resulting in abrogation of the clinical sequelae that
result from these persistently infecting organisms.

Chlamydiae as etiologic agents for other types
of chronic arthritis

As mentioned, CiReA is a type of spondyloarthritis
(SpA). Could chlamydiae also be etiologic for other
types of spondyloarthritis? Several epidemiologic stud-
ies are in agreement that undifferentiated spondyloar-
thritis (uSpA) is the second most commonly diagnosed
type of SpA after ankylosing spondylitis (79,80).
Indeed, one study suggested it to be the most com-
monly diagnosed type of SpA (81). We performed a
recent study analyzing the synovial tissue of patients
with uSpA for C. trachomaris and C. pneumoniae by
using PCR. Interestingly, in 62% of the uSpA patients
the synovial tissue was PCR-positive for one or both
species compared to 12% of the osteoarthritis controls
(P<<0.0001) (62).This strongly suggests that chlamyd-
iae are also common etiologic agents for uSpA. Perhaps
patients diagnosed with uSpA in the general population
represent patients who do not present with the ‘classic
triad’ of ReA, or it is also possible these patients are
HILA-B27-negative; both scenarios might lead to the
under-diagnosis of CiReA. None of the uSpA patients
in our study had the ‘classic triad’ of ReA, and only
16% were HILA-B27-positive. Interestingly, in this
same study less than half of the uSpA patients had a
known chlamydial infection at any point in their life. It
is well known that acute chlamydial infections are often
asymptomatic. The fact that an asymptomatic chla-
mydial infection might trigger CiReA renders the clin-
ical diagnosis extremely difficult using the current
definition of the disease. Taken together these data
suggest that chlamydiae might be causative of a much
wider scope of inflammatory arthritis than currently
believed.

Conclusion

The field of Chlamydia and chronic arthritis is evolv-
ing rapidly. It has been known for about 50 years
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that C. trachomatis is a definite trigger of ReA. More
recently C. pneumoniae has been implicated as another
causative organism. Molecular biology studies have
taught us that these organisms are able to dissemi-
nate from their initial site of infection and establish
a persistent infection in target organs, namely the
synovial tissue. These persistent chlamydial organ-
isms are viable although in an aberrant state. Clearly,
CiReA does not represent a ‘sterile arthritis’ as it has
been described, and recent advances demonstrate
that this terminology should be abandoned. How
these persistent chlamydiae contribute to disease
perpetuation and maintenance remains to be fully
established, but recent data demonstrating that long-
term combination antimicrobial treatment can not
only ameliorate the symptoms but eradicate the per-
sistent infection suggest that these persistently viable
chlamydiae are indeed a driving force behind the
chronic inflammation.

Modern medicine has provided remarkable
advances in our understanding of the chlamydiae as
it relates to chronic arthritis and the delicate balance
between host and pathogen. These organisms are
clearly culpable in the genesis of ReA. They have a
remarkable ability to disseminate from the initial site
of infection and establish persistently viable cells in
distant organ sites with apparent variable tissue tro-
pism. The ocular strains of C. rrachomatis might be
uniquely capable of such actions, at least in the set-
ting of chronic arthritis and related sequelae. All of
this appears to be possible even after an asymptom-
atic initial chlamydial infection, thereby creating a
stealthy pathway to disease. In an ironic twist of fate,
Hippocrates might have documented the very first
case of CiReA approximately 2,500 years ago when
he wrote, ‘a youth does not suffer from gout until
sexual intercourse’. He astutely made the connection
that a sexually transmitted disease might cause a sec-
ondary inflammatory arthritis, but he missed the
precise diagnosis. Now do we make the diagnosis of
chronic inflammatory arthritis but oftentimes miss
the etiologic agent?
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