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Figure 1 Humoral (A) and cellular (B) immune response to C pneumoniae and C trachomatis in patients with reactive
arthritis after an infection with C pneumoniae. Numbers at the upper left corner of each graph identify each patient.

effusion required repeated arthrocentesis. As
can be seen in fig 2A there was a reproducible
antigen-specific synovial proliferation to C
pneumoniae. Interestingly, the antibody res-
ponse to C pneumoniae on day 7 and day 20 was
negative or low, but a clear-cut local cellular
immune response was already detectable.

SPECIFIC IMMUNE RESPONSE TO C trachomatis

Ten out of 70 (14%) patients showed an
antigen specific proliferation to CT in synovial
fluid. Only four of these, however, had high
specific IgG- or IgM antibodies to C
trachomatis indicating acute infection. Two of
these patients (6 and 7) are presented in more
detail (table, fig 3A and B) to demonstrate that

the cellular immune response can differentiate
between C trachomatis and C pneumoniae. Both
patients had a high proliferation to C
trachomatis in PB. The cellular immune
response to C pneumoniae was the second
highest (fig 3B) indicating that there is
crossreactivity between C pneumoniae and C
trachomatis in the cellular, but not in the
humoral immune response (fig 3A).

SYNOVIAL LYMPHOCYTE PROLIFERATION TO
OTHER ANTIGENS

Twelve of 70 (17%) patients showed an
antigen specific lymphocyte proliferation to
Yersinia enterocolitica and none to Borrelia
burgdorferi (data not shown).
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Figure 2 Humoral (A) and cellular (B) immune response to C pneumoniae and C trachomatis in one patient (patient 5)
with a reactive arthritis after an infection with C pneumoniae at the beginning of the arthritis (one week after the preceding
bronchitis) and at different times after. Antibodies to C trachomatis were not detectable. The number at the upper left corner

at each graph identifies the patient.
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Figure 3 Humoral (A) and cellular (B) immune response to C trachomatis and C pneumoniae in two patients with a
reactive arthritis after a urogenital tract infection with C trachomatis. Numbers at the upper left corner of each graph

identify each patient.

Discussion

In this study we present five patients with
arthritis occurring after an infection with
Chlamydia pneumoniae, in three patients with a
preceding symptomatic upper respiratory tract
infection and in two patients without such
symptoms. All five patients showed a C
pneumoniae-specific cellular immune response
demonstrated in the synovial lymphocyte
proliferation assay and a specific humoral

immune response with detection of IgM and
IgG antibodies to C pneumoniae. This microbe
therefore should now be considered a possible
cause of reactive arthritis.

The clinical appearance of these patients
either with symptoms of a respiratory tract
infection, such as, pharyngitis and bronchitis,
or with no symptoms (table), reflects quite well
the known clinical pattern of infections due to
C pneumoniae.”® One should be aware
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therefore that ReA can possibly occur after an
upper respiratory tract infection due to C
preumoniae; the preceding infection can either
be symptomatic or not. In our patients without
preceding symptoms a high IgG titre in one
and a positive IgM titre against C pneumoniae
in the other suggested a recent infection with
this microbe. Reportedly high IgG titres
against C pneumoniae with no IgM elevation are
an indication of a reinfection rather than a new
infection.” In a countrywide epidemic of C
pneumoniae infection in Finland patients with
high IgG-titres and no IgM-titres had a
symptomatic upper respiratory tract infection
also arguing against a reactivation of a
persistent infection.’

All five patients with C pneumoniae-triggered
ReA had a specific antibody response and an
antigen-specific synovial lymphocyte pro-
liferation in parallel. In earlier studies we and
others have shown that in ReA® !* and Lyme
arthritis,"” a dissociation between the cellular
and the humoral response to the triggering
antigen can be found. Since Chlamydiae are
obligate intracellular bacteria the cellular
immune response is probably of major
importance in Chlamydia-triggered arthritis
due to the chronic persistence of this
organism.'® In the acute phase of infection the
humoral immune response is also important
because antibodies are able to prevent
spreading of the bacteria. Thus the good
correlation between the humoral and the local
cellular immune response in the patients in this
study could be explained by all of them having
an acute infection with C pneumoniae. In one
patient (patient 5) an early and persistent
cellular immune response to C preumoniae in
the synovial fluid was detectable (fig 2B), at a
time when specific antibodies (fig 2A) were still
absent. Hypothetically, the bacteria could have
spread from the site of the initial infection to
the joint before the antibodies were able to
confine the pathogen to the respiratory tract.

A low cellular immune response to C
pneumoniae in PB was found in three patients
while it was high in the other two. This agrees
with previous results with other ReA-
associated bacteria which we® and others' have
previously reported. In some patients in the
early course of ReA a lymphocyte proliferation
to the triggering antigen can be detected not
only in synovial fluid but also in PB. Whether
there is a difference in the clinical course of
arthritis in patients with a high compared with
a low systemic immune response is not
known.

We were able to show that the synovial
lymphocyte proliferation differentiated between
a cellular immune response to C trachomatis and
C pneumoniae. This could also be demonstrated
in two patients with C zrachomatis-induced ReA
(fig 3), but needs to be confirmed in a higher
number of patients. In oligoarthritis without
preceding symptoms typical for ReA we, and
others, have shown that the specific synovial
lymphocyte proliferation to ReA-associated
bacteria can indicate an ongoing cellular
immune response while the antibody response
is negative.® '* The results of this study supports
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the argument that, in such patients, the
lymphocyte proliferation assay is a valuable
method for identifying triggering bacteria.

To date, only preliminary results and a case
report based solely on antibodies about a
possible relationship between ReA and C
pneumoniae were available.!”!® Our data now
establish that C pneumoniae can indeed cause
ReA. At present, it is not known whether ReA
after infection with C preumoniae is associated
with HLA B27, spinal involvement or other
features of  spondylarthropathies  like
enthesopathy or daktylitis. In our study half of
the patients with arthritis due to C pneumoniae
were HLLA B27 positive and one patient had
enthesopathy (patient 3, table). However, our
numbers are too small to speculate on the
possible associations of C pneumoniae-triggered
ReA and spondylarthropathies. Also, the
frequency of C pneumoniae-induced infections
leading to ReA and the clinical course are not
yet known and need further study. Answering
these questions could be of importance, as
preliminary results from studies on long term
antibiotic treatment of patients with C
trachomatis-induced ReA are encouraging.?

The detection of C pneumoniae-antigen in
the joint would certainly provide further
evidence that this microbe causes ReA. Studies
are in progress with a C pneumoniae-specific
polymerase chain reaction to investigate
synovial fluid pellets and synovial membrane
biopsies from these patients for the presence of
C pneumoniae-DNA. A positive result would
also back the hypothesis that bacterial antigen
in the joint drives the local immune response—
similar to ReA caused by C trachomatis,?* %
Yersinia,?* Salmonella?* and Borrelia.?

In conclusion, this study broadens the
spectrum of arthritogenic bacterial agents by
demonstrating that Chlamydia pneumoniae is a
possible cause of ReA. Determination of
specific antibodies and, where possible,
measurement of the bacteria-specific synovial
lymphocyte proliferation and a history of
respiratory tract infection should be included
in the diagnostic investigation and differential
diagnosis of reactive arthritis and undiffer-
entiated arthritis.
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