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ABSTRACT

A growing body of evidence shows that
tumor necrosis factor (TNF) alpha, a
pro-inflammatory cytokine involved in
the pathogenesis of rheumatoid arthri

tis (RA), is also involved in the patho

genesis of reactive and unclassified
arthritis. Elevated levels of TNF-a and
other pro-inflammatory cytokines are
seen in these inflammatory arthro -
pathies. The clinical effect on a poten -
tial under lying infection is not known,

but several studies have suggested at

least short-term effectiveness and safe -
ty of anti-TNF-o. therapy in reactive
and unclassified arthritis.

|. Background

Tumor necrosis factor a (TNF-a) is a
key factor in synovial inflammation
and is an attractive target for several
biologic agents approved for use in
rheumatoid arthritis (RA) (1). Tradi-
tional therapy against RA may also
work in part by affecting TNF-a pro-
duction and secretion. For instance,
low doses of methotrexate (MTX) sup-
press TNF-a production by T cells
from RA patients (2). With the advent
of specific therapy against TNF-a, we
can now more directly assess the re-
sponseto atering thiscytokine. TNF-a
blockade can be achieved therapeuti-
cally with biologic agents, including
anti-TNF-a monoclonal antibodies
such as infliximab and soluble TNF-a
receptors. Etanercept, an injectable
soluble tumor necrosis factor (TNF)
receptor protein, decreases the inflam-
mation seen in RA and improves pa
tients symptoms. However, investiga-
tion in other inflammatory arthritides
has only begun. TNF-a has been
detected in CT-guided biopsies of sacro-
iliac joints in patients with spondylo-
arthropathies, which has lead to inves
tigation of this cytokine as a therapeu-
tic target (3). For example, Van den
Bosch and colleagues have shown ef-
fectiveness of infliximab in patients
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with active spondyloarthropathy (SpA)
(4). Entheseal pathology in resistant
SpA has also responded to etanercept,
(5) as well as has morning stiffness,
fatigue, and axial and peripheral arthri-
tis (6). Clinical and experimenta evi-
dence exists that TNF-a blockade also
suppresses other inflammatory media
tors, such as IL-1, IL-6, and IL-8, so
that the impact of TNF-a suppression
goes well beyond an effect on this one
cytokine (7).

[I. TNF-a involvement in reactive
arthritis

Reactive arthritis (ReA) is an inflam-
matory arthropathy that occurs in re-
sponse to several characteristic infec-
tions (8). The typica pattern of in-
volvement includes peripheral oligoar-
ticular arthritis generally prominent in
the lower extremities and frequently
accompanied by sacrailiitis. Extra-arti-
cular manifestations often involve the
skin, eyes, entheses, and tendons.
Typically ReA occurs after a gastroin-
testinal or genitourinary infection. Sal -
monella, Shigella, Yersinia, Campy-
lobacter (with enteric infection), Chla-
mydia and Ureaplasma (with genital
infection) have been implicated asinci-
ting organisms. Other bacteria may be
involved in causing ReA, but these
have not been well characterized. The
exact pathogenesis of reactive arthritis
remains unclear, as cultures of synovi-
al fluid (SF) are generally negative for
organisms. Despite negative cultures,
microbial antigens and nucleic acids
have been identified in some but not al
patients with reactive arthritis (9).
Although Chlamydia are often not cul -
turable, evidence exists that viable and
metabolically active bacteria may per-
sist in synovium and specifically in
monocytes (10). Indeed, Chlamydia
trachomatis may persist in joint tissue
despite clinical improvement after an-
tibiotic treatment, as shown by insitu
hybridization techniques (11,12). Pres-
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ence of chlamydia was more common-
ly detected in synovial tissuethanin SF
of patients with ReA (13).

Cytokines and their soluble receptors
in the joints of inflammatory arthropa
thies likely play a role in response to
infectious triggers. They can be detect-
ed in synovial tissue by highly sensitive
reverse transcriptase-polymerase chain
reaction (RT-PCR) techniques (14).
TNF-a isreadily detected in synovium
of early ReA (15). Notably, patients
with culture-proven bacteria arthritis
have higher levels of synovial TNF-a
than patients with osteoarthritis or with
other inflammatory arthritides, includ-
ing gouty arthritis and RA (16). Lich-
tan et al. developed arat model where-
by arthritis was induced by intraarticu-
lar injection of a polysaccharide from
group A streptococci. After the arthritis
resolved, experimentally-induced small
bowel overgrowth reactivated the arth-
ritis (17). Reactivation of arthritis was
prevented by anti-TNF-a antiserum
and interleukin 1 receptor antagonist,
suggesting important roles for these
cytokines.

TNF responses may well be genetically
determined. Within the TNF gene re-
gion, several microsatellites have been
identified. Susceptibility to ReA may
be predicted by expression of polymor-
phisms within the gene region. Tuokko
et al. found that several TNF-a dleles
were increased in patients with ReA
(18). The increase in the c1 allele was
independent from HLA-B27, suggest-
ing that it might be a unique suscepti-
bility marker for the disease.

T helper 1 (Thl) cytokines such as in-
terferon gamma (IFN-g) and TNF-a
appear from avariety of experimentsto
be able to inhibit chlamydial growth
and are potentialy helpful in eradicat-
ing chlamydia and some other intracel -
lular bacteria (19, 20). Th2 cytokines
(IL-4 and IL-10) may prevent a com-
plete Thl response and favor persis-
tence of these organisms.

In the synovid fluid (SF) of patients
with ReA, an impaired T cell response
to a triggering microbe may result in
abnormal cytokine release (21). Thiel
et d identified antigen specific T cells
in SF of ReA patients and investigated
SF T cell responses from patients with

Chlamydia and Yersinia-induced ReA
after stimulation with proteins from
each organism. TNF-a and |FN-g posi-
tive CD4 cells were present, but in
addition there was antigen specific
expression of IL-10, which could have
an inhibitory effect on IFN-gand TNF-
a secretion (22).

Kotake et al. used RT-PCR for synovial
tissue cytokine message analysis from
patients with ReA, unclassified arthri-
tis, and RA (23). Cytokine mRNA pro-
filesreveded elevated TNF-a, aswell
as other type 1 pro-inflammatory cyto-
kines. Lower levels of cytokine mRNA
expression in those on corticosteroids
or disease-modifying-anti-rheumatic
medication (DMARD) compared with
those off of therapy suggested that drug
therapy may inhibit cytokine secretion.
A greater amount of IFN-g and IL-2
was seen in patients with ReA than RA,
suggesting that underlying pathogene-
sis of the diseases may differ. Since
IFN-g may ater chlamydia develop-
ment in a dose-dependent fashion, it is
of interest that atypical reticulate bod-
ies (RB) of C. trachomatis have been
found in fibroblasts and macrophages
of patients with ReA despite antibiotic
treatment (23). In vitro exposure to
IFN-g inhibited transformation of me-
tabolicaly active RBs into smaller in-
fectious elementary bodies (19, 20).
Kotake et al. found relatively high IL-
10 amounts along with IFN-gin syn-
ovium from patients with unclassified
oligoarthritis and chlamydia, and sug-
gested that the IL-10 may inhibit devel-
opment of sufficient IFN-g to eradicate
the organisms (22).

A mgjority of patients with ReA expe-
rience a self-limited course that runs 3-
12 months. However, approximately
15% of patients continue to have
chronic often destructive and disabling
arthritis or enthesitis (24). The nature
of the immune system response may
explain why disease persists in some
persons. Can the TNF or other response
help by eradicating the organism or
might the response induce a resistant
phase of the infection and contribute to
the symptoms? Braun et a showed that
ReA patients with a disease duration of
3 6 months secreted a lower level of
TNF-a than patients with a disease
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duration of < 6 months. In addition, a
higher frequency of B27 positive pa
tients had a chronic course. The authors
suggested that a low TNF-a secretion
might contribute to bacterial persis-
tence in ReA patients, but it is not yet
established if the lower TNF-a levels
were a cause or result of the course
(25).

Chlamydia-induced cytokine release
from synovia fibroblasts may con-
tribute to the development of joint in-
flammation. Rodel at a demonstrated
that IFN-g production was stimulated
by TNF-a in Chlamydia trachomatis-
infected synovial fibroblasts (26). In
response to Chlamydia infection and
synoviocyte treatment with interferon-
gamma (IFN-g), TNF-a was released
(27). A separate study showed that re-
combinant TNF-a acted synergistically
with IFN-g to inhibit the growth of
Chlamydia trachomatis in human lar-
yngeal carcinoma cells (28). Thisinhi-
bition may have occurred through cat-
alyzing the degradation of essential
tryptophan. Persistent infection may
have developed through this alteration
of intracellular growth (29).
Chlamydia are not the only organisms
causing ReA that can trigger inflamma-
tory mediatorsin various ways. Kirves-
kari et al. evaluated peripheral blood
mononuclear cells (PBMC) for inflam-
matory cytokines in patients with Sal-
monellainfection. Those with ReA due
to Samonella produced TNF-a, along
with IL-10, IL-8, and IL-6. During dis-
ease amelioration in these patients
treated only with NSAIDs, most cyto-
kine levelsfell, but TNF-a decreased in
only 1 of 4 (30). More studies on the
joints are needed.

TNF-a may also be able to destroy var-
ious intracellular organisms. Both IL-
1b and TNF-a destroyed Yersinia en-
tercolitica in human fibroblast cells. In
contrast, 1L-4 significantly supported
bacterial survival. Huppertz et al. con-
cluded that cytokines, found in the
joints of patients withYersinia arthritis,
were able to affect intracellular survival
(3D).

I11. Why address unclassified
arthritis?
Undifferentiated arthritis or unclassi-
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fied (unspecified) inflammatory arthri-
tis are terms that have been used to
describe inflammatory arthritides that
do not fit into any well-known clinical
diseases category. Such patients typi-
caly have rheumatoid factor negative
mono- or oligoarthritis that closely
resembles ReA, except for the absence
of evidence for an associated infection.
If thereis also inflammatory back pain,
uveitis, and enthesitis, patients may be
considered as having undifferentiated
spondyloarthropathy (UspA).

Between 25-50% of patients with in-
flammatory arthritis presenting to out-
patient rheumatology clinics are given
the diagnosis of unclassified arthritis. It
is unclear whether cases described as
unclassified arthritis represent: (1) an
early stage of a known type of inflam-
matory arthritis which has yet to fully
manifest itself, (2) an incomplete mani-
festation of a “specific” inflammatory
arthritis such as ankylosing spondylitis,
(3) an overlap syndrome between sev-
eral different diseases that cannot be
yet be differentiated, or (4) a syndrome
or syndromes that will eventually be
found to have specific mechanisms
(32). The report by Hulsemann and
Zeidler (33)showed that the majority of
patients with undifferentiated arthritis
remained with unclassified disease
after two years, athough the prognosis
was generally good with about half

achieving remission. Our own experi-
ence has been similar (22,23,34). Self-
limited inflammatory oligoarthritis has
also been described for yearsin various
populations. One example of generally
resolving olgoarthritis is in the Navajo
Indians (35, 36). One other series
showed that 55% of patients with
unclassified arthritis developed a spe-
cific inflammatory joint disease, and
42% were termed rheumatoid arthritis,
which was consistently mild at the end
of 60 months. Resolution of all inflam-
matory joint symptoms occurred in
28% of cases (37).

Despite extensive testing to search for
bacterial infection, including standard
microbiologic procedures, serology,
urogenital smears, and stool cultures,
no causative infection is usually found
in unclassified cases. However, severa
studies showing bacterial nucleic acids
in SF from patients with undifferentiat-
ed arthritis suggested a common etio-
logic process with reactive arthritis
(38). Clinically, the high rate of mono-
and oligoarthritis, the high frequency
of HLA-B27, the predominance of syn-
ovitis in the lower limbs, and the good
prognosis all characterize a condition
similar to ReA. Silveriaet al. found in-
creased serologic evidence of chlamy-
dial infection in unclassified patients
with no known antecedent infection
(39). Weyand and Goronzy found clini-

cally silent infections in many of their
patients with unclassified oligoarthritis
(40). Aggerwal et al. proposed that a
certain percentage of patients termed
USpA may in fact have ReA. They
found elevated IgA antibodies to Sal-
monella flexneri,Salmonella typhimur-
ium and Chlamydia trachomatis (com-
pared to levels for E. Coli) in patients
with USpA (41). More studies are need-
ed, but it appears that unclassified
arthritis, although often a cause of con-
fusion, is common and offers many of
the same opportunities and concerns as
ReA (42, 43).

IV. Treatment and futuredirections

Etanercept has already been shown to
reduce the inflammation, improve symp-
toms and slow joint damage in RA. To
the extent that similar mechanisms
underlie reactive and unclassified arth-
ritis, suppressing TNF-a would likely
provide asimilar benefit. Alternatively,
if TNF-a is necessary or important for
microbial eradication, atering TNF-a
levels could potentialy change the
cytokine milieu to favor a persistence
of microbes, which could possibly wor-
sen symptoms in a subset of patients
with reactive or undifferentiated arthri-
tis. It is unclear how current therapies
used in reactive arthritis or unclassified
arthritis affect the cytokine environ-
ment and the handling of microbial

Table|. Effectiveness of anti-TNF-a therapy in reactive and undifferentiated arthritis.

Disease Author (reference) Drug used Outcome
Reactive and Meador et al. (45) Etanercept 25 mg Open label trial. Over a 6-month treatment period, Six patients (4 with
unclassified arthritis SC twice weekly with uSpA, 2 with ReA) experienced improvement in global function as
well astender and swollen joints.
Undifferentiated Marzo-Ortega et al. Etanercept 25 mg Descriptive longitudinal study. Out of 10 patients with SpA treated for 6
spondyloarthropathy (5) SC twice weekly months, one patient had uSpA.
(uSpA) This patient sustained remission for 9 months.
Undifferentiated VandenBoschetal. Infliximab 5 mg/kg Randomized, double-blinded placebo controlled trial. Out of 40 patients
spondyloarthropathy 4 with SpA treated with infliximab or placebo for 12 weeks, 2 had uSpA.
(uSpA) One patient with unclassified arthritis was withdrawn from study
because of dramatic synovitis after initial improvement (see text).
In the other, significant improvement occurred in patient and physician
global assessments of disease activity.
Undifferentiated Brandt et al. (46) Infliximab 5mg/kg Six patients were treated over 12 weeks. Improvement in spinal symptoms,
spondyloarthropathy quality of life, and enthesitis occurred after the first dose and lasted for 5/6
(uSpA) patients, although 5 mg/kg was more effective than 3 mg/kg. One patient

with anormal CRP showed improvement with enthesitis but no improve-

ment in spina  symptoms.
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antigens. Steroids, both intra-articular
and systemic, as well as sulfasalazine,
methotrexate, and azathioprine, have
been shown to provide some benefit in
reactive arthritis patients. Prednisone
and second-line drugs have seemed to
lead to a decrease of Thl cytokine lev-
esin early synovitis (15). A small open
label study (still in progress and now
up to 9 patients) has demonstrated ear-
ly safety and efficacy of etanercept in
ReA and unclassified cases (44) (Table
). While inflammation clearly decreas-
ed clinically and on synovia biopsies
performed after treatment initiation,
some DNA evidence of organisms per-
sisted in severa patients. No clinical
worsening was seen. More observa
tions and longer follow up are needed.

Recent studies with infliximab in spon-
dyloarthropathies have included a few
patients who had unclassified arthritis
that need consideration here, and have
suggested efficacy of anti-TNF treat-
ment (Tablel) (45). A recent study in 6
patients with uSpA treated with inflix-
imab showed early and sustained im-
provement over a 12-week period (46).
A 1-year follow-up of patients from a
study by Van den Bosch (Table I)
showed a sustained improvement in all
disease manifestations, although as
time passed, symptoms recurred in a
larger percentage of patients before
each re-treatment (46). Importantly, in
arandomized double-blinded 12- week
trial, 1 patient with unclassified arthri-
tis of 1 knee improved initialy, but 1
day after a synovial biopsy developed
acutely increased synovitis with nega
tive cultures and PCR (4). He recov-
ered with IV antibiotics over 2 days.
Could this have been activation of
some occult infectious trigger? Follow-
up will be of interest. Not al patients
with reactive and undifferentiated
arthritis have identical disease process-
es. For example, only some patients
have identifiable bacterial antigens in
joints.

Studying anti-TNF therapy in reactive
and undifferentiated arthritis may allowv
us to determine how to predict which
patients may respond best to treatment
through characterization of subjects by
bacteria nucleic acids and cytokines
found before and after treatment. Clini-

ca and chemica similarities between
these diseases and other inflammatory
arthropathies suggest that biologic
agents have some role in therapy. The
potential for clinical deterioration, how-
ever, requires close monitoring. Larger
and longer studies are needed to evalu-
ate safety and efficacy of this remark-
able therapy.

References

1. JOE B, GRIFFITHS MM, REMMERS EF,
WILDER RL: Animal models of rheumatoid
arthritis and related inflammation. Current
Rheumatology Reports 1999; 1: 139-48.

2. HILDNER K, FINOTTO S, BECKER C €t al.:
Tumour necrosis factor (TNF) production by
T cell receptor-primed T lymphocytes is a
target for low dose methotrexate in rheuma-
toid arthritis. Clin Exp Immunol 1999; 118:
137-46.

3. BRAUN J, KHAN MA, SIEPER J. Enthesitis
and ankylosis in spondyloarthropathy: what
is the target of the immune response? Ann
Rheum Dis 2000; 59: 985-94.

4. VANDEN BOSH, KRUITHOF E, BAETEN D €t
al.: Randomized double-blind comparison of
chimeric monoclonal antibody to tumor
necrosis factor a (Infliximab) versus placebo
in active spondyloarthropathy. Arthritis
Rheum 2002; 46: 755-65.

5. MARZO-ORTEGA H, MCGONAGLE D, O’ CON-
NOR P, EMERY P: Efficacy of Etanercept in
the treatment of the entheseal pathology in re-
sistant spondyloarthropathy. Arthritis Rheum
2001; 44: 2112-7.

6. COHEN Js: Clinical and laboratory improve-
ment in ankylosng spondylitis after treat-
ment with etanercept: A case report. J Clin
Rheumatol 2000; 6: 221-4.

7. BRENNAN FM, MAINI RN, FELDMANN M:
Role of pro-inflammatory cytokines in rheu-
matoid arthritis. Springer Semin Immunol
1998; 20: 133-47.

8. SCHUMACHERHR: Reactive arthritis. Rheum
Dis Clin North Am 1998; 24: 261-73.

9. RAHMAN M, CHEEMA AM, SCHUMACHER
HR, et al.: Molecular evidence for the pres-
ence of chlamydial in the synovium of pa
tients with Reiter's syndrome. Arthritis
Rheum 1992; 35: 521-9.

10. KOEHLER L, NETTELNBREKER E, HUDSON
AP et al .:UItrastructural and molecular anal-
ysis of the persistence of Chlamydia tra-
chomatis (serovar K) in human monocytes.
Microbial Pathogenesis 1997; 22: 133-42.

11. BEUTLER AM,HUDSON AP, WHITTUM-HUD-
SON JA et al.: Chlamydia trachomatis can
persist in joint tissue after antibiotic treat-
ment in chronic Reiter's syndrome/reactive
arthritis. J Clin Rheumatol 1997; 3: 125-30.

12. BEUTLER AM, SCHUMACHER HR, WHIT-
TUM-HUDSON JA, SALAMEH WA, HUDSON
AP: Casereport: In situ hybridization for de-
tection of ingpparent infection with chlamy-
diatrachomatisin synovial tissue of a patient
with Reiter’s syndrome. Am J Med Sci 1995;
310: 206-13.

13. BRANIGAN PJ, GERARD HC, HUDSON AP,

$-133

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

SCHUMACHER HR: Comparison of synovia
tissue and synovid fluid as the source of
nucleic acids for detection of chlamydia tra-
chomatis by polymerase chain reaction. Arth -
ritis Rheum 1996; 39: 1740-6.

KOTAKE S, SCHUMACHER HRWILDER RL:
A simple nested RT-PCR method for quanti-
tation of the relative amounts of multiple
cytokine mRNAs in small tissue samples. J
Immunol Methods 1996; 199: 193-203.
KOTAKE S, SCHUMACHER HR, YARBORO
CH et al.: Invivo gene expression of type 1
and type 2 cytokinesin synovial tissuesfrom
patients with early stages of rheumatoid,
reactive, and undifferentiated arthritis. Pro -
ceedings of the Association of American Phy -
sicians 1997; 109: 286-302.

JENG GW, WANG CR, LIU ST, et al.: Mea
surement of synovial tumor necrosis factor-
aphain diagnosing emer gency patients with
bacterial arthritis. Am J Emergency Med
1997: 15: 626-9.

LICHTAN SN, WANG J, SARTOR RB et al.:
Reactivation of arthritis induced by small
bowel bacteria overgrowth in rats: Role of
cytokines, bacteria, and bacterial polymers.
Infection and Immunity1995; 63: 2295-301.
TUOKKO J, KOSKINEN S, WESTMAN P, YLI-
KERTTULA U, TOIVANEN A, ILONEN J: Tu-
mour necrosis factor microsatellites in reac-
tive arthritis. Br J Rheumatol 1998:37:1203-
6.

BEATTY WL, BYRNE GI, MORRISON RP:
Morphologic and antigenic characterization
on interferon g-mediated persistent Chlamy-
dia trachomatis infection in vitro. Proc Natl
Acad Sci USA 90: 3998-4002.

BYRNE GI, SCHOBERT CS, WILLIAMS DM,
KAUEGER DA: Characterization of gamma
interferon-mediated cytotoxicity to chlamy-
dia-infected fibroblasts. Infect Immun 1989;
57: 870-4.

THIEL A, WU P, LAUSTER R, BRAUN J, RAD-
BRUCH A, SIEPER J Analysis of the anti-
gen-specific T cell response in reactive arth-
ritis by flow cytometry. Arthritis Rheum
2000; 43: 2834-42.

KOTAKE S, SCHUMACHER HR, ARAYSSI TK
et al.: Gamma interferon and interleukin-10
gene expression in synovial tissues from
patients with early stages of chlamydia-asso-
ciated arthritis and undifferentiated oligo-
arthritis and from healthy volunteers. Infect
Immun 1999; 67: 2682-6.

NANAGARA R, LI F, BEUTLER A, HUDSON
A, SCHUMACHER HR: Alteration of chlamy-
diatrachomatis biologic behavior in synovial
membranes. Arthritis Rhem 1995; 38: 1410-
17.

ARNETT F: Seronegative spondyloarthro-
pathies - Reactive arthritis and enteropathic
arthritis. In KLIPPELJH (Ed.): Primer on the
Rheumatic Diseases, 12 ed., Atlanta, Arthri-
tis Foundation 2001: 245-9.

BRAUN J, YIN Z, SPILLER |, SIEGERT S et
al.: Low secretion of tumor necrosis factor
alpha, but no other Thl or Th2 cytokines, by
peripheral blood mononuclear cells corre-
lates with chronicity in reactive arthritis.
Arthritis Rheum 1999; 42: 2039-44.

RODEL J, GROH A, HARTMANN M et al.:
Expresson of interferon regulatory factors



Reactive and unclassified arthritis/ R. Meador et al.

27.

28.

29.

30.

31

32.

33.

and indoleamine 2,3-dioxygenase in Chla-
mydia trachomatis-infected synovial fibro-
blasts. Med Microbiol Immunol 1999; 187:
205-12.

RODEL J, STRAUBE E, LUNGERSHAUSEN W,
HARTMANN M, GROH A: Secretion of cyto-
kines by human synoviocytes during in vitro
infection with Chlamydia trachomatis. J
Rheumatol 1998; 25: 2161-8.

SHEMER-AVNI Y, WILLACH D, SAROV I:
Inhibition of Chlamyida trachomatis growth
by recombinant tumor necrosis factor. Infec -
tion Immun 1988; 56: 2503-6.

BEATTY WL, BELANGER TA, DESAI AA,
MORRISON RP, BYRNE Gl: Tryptophan de-
pletion as a mechanism of gammainterferon-
mediated chlamydial-persistence. Infect Im -
mun 1994; 62: 3705-11.

KIRVESKARI J,HE Q,HOLMSTROM T et al.:
Modulation of peripheral blood mononuclear
cell activation status during Salmonella-trig-
gered reactive arthritis. Arthritis Rheum
1999; 42: 2045-54.

HUPPERTZ HI. HEESEMANN J: Effect of cy-
tokines on invasion and survival of Yersinia
in primary human fibroblasts. Med Microbiol
Immunol 1999; 187:157-64.
WOLLENHAUPT J ZEIDLER H: Undifferenti-
ated arthritis and reactive arthritis. Curr Opin
Rheumatol 1998; 10: 306-13.

HULSEMANN JL,ZEIDLER H: Undifferentiat-

35.

36.

37.

38.

39.

ed arthritis in an early synovitis outpatient
clinic. Clin Exp Rheumatol 1995; 13: 37-43.

. GOLDBACH-MANSKY R, LEE JM, HOX-

WORTH JM et al.: Active synovial matrix
metalloproteinase-2 is associated with radio-
graphic erosions in patients with early syn-
ovitis. Arthritis Research 2000; 2: 145-53.
MUGGIA AL, BENNAHUM DA, WILLIAMS
RC: Navajo arthritis— An unusual acute, self-
limited disease. Arthritis Rheum 1971; 74:
348-55.

RITE RG, MORSE HG, BONNELL MD, KOB-
ERSKI TT: “Navago arthritis’ reconsidered,
relationship to HLA B27. Arthritis Rheum
1980; 23: 1299-302.

MOREL J, LEGOUFFE MC, BOZONAT MC et
al.: Outcomes in patients with incipient
undifferentiated arthritis. Joint, Bone, Spine:
Rev Rhum 2000; 67: 49-53.

GERARD HC, WANG Z, WANG GF et al.:Chro-
mosomal DNA from a variety of bacterial
speciesis present in synovial tissue from pa-
tientswith various forms of arthritis. Arthritis
Rheum 2001; 44: 1689-97.

SILVEIRA LH, GUTIERREZ F, SCOPELITISE,
CULEELAR ML, CITERA G, ESPINOZA LR:
Chlamydiainduced reacti ve arthritis. Rheum
Dis Clin 1993; 19: 351-62.

. WEYAND CM, GORONzY JJ: Clinicaly si-

lent infections in patients with oligoarthritis:
results of a prospective study. Ann Rheum

S134

41.

42.

45.

46.

Dis1992; 253-8.

AGGERWAL A MISRA R,CHANDRASEKHAR
S, PRASAD KN, DAYAL R, AYYAGARI A: Is
undifferentiated seronegative spondyloarth-
ropathy a forme fruste of reactive arthritis ?
Br J Rheumatol 1997; 36: 1001-4.
BERTHELOT JM, KLARLUND M, McGONA-
GLED etal.: Lessions from an international
survey of paper cases of 10 real patientsfrom
an early arthritis clinic. J Rheumatol 2001;
28: 975-81.

. SCHUMACHER HR: The end of ‘disease’as a

simple concept. Current Rheumatology Re -
ports 2000; 2: 271-2.

. MEADOR RJ, HSIA EC, KITUMNUAY PONG,

T, SCHUMACHER HR: Is etanercept (Enbrel)
effective in the treatment of reactive and un-
differentiated arthritis ? Arthritis Rheum
2001: 44 (Suppl.): S348 (Abst).

BRANDT J, HAIBEL H, REDDIG J, SIEPER J,
BRAUN J: Successful short term treatment of
severe undifferentiated spondyloarthropathy
with the anti-tumor necrosis factor-a mono-
donal antibody infliximab. J Rheumatol
2002; 29: 118-122.

KRUITHOF E, VAN DEN BOSCH F, BAETEN D
et al.: Repeated infusions of infliximab, a
chimeric anti-TNF-a monoclonal antibody,
in patients with active spondyloarthropathy:
oneyear follow up. Ann Rheum Dis2002; 61:
207-12.



