Folia Medica 67(6)

3 fOlia . DOI: 10.3897/folmed.67.e165847
medica
3 Research Article

Impact of urogenital and enterocolitic
infections on the onset and evolution
of ankylosing spondylitis and psoriatic arthritis

Chislari Lia!, Liliana Groppa!, Alexandru Corlateanu!, Eugeniu Russu’?

1 Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, Moldova
2 Timofei Mosneaga Republican Clinical Hospital, Chisinau, Moldova

Corresponding author: Chislari Lia, Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, Moldova; Email:
lia.chislari@usmf.md

Received: 23 July 2025 ¢ Accepted: 5 September 2025 ¢ Published: 28 November 2025

Citation: Lia C, Groppa L, Corlateanu A, Russu E. Impact of urogenital and enterocolitic infections on the onset and evolution of anky-
losing spondylitis and psoriatic arthritis. Folia Med (Plovdiv) 2025;67(6):e165847. doi: 10.3897/folmed.67.e165847.

Abstract

Introduction: Infections such as Chlamydia trachomatis and Yersinia enterocolitica are recognized triggers of reactive arthritis, but their
role in chronic spondyloarthritis (SpA)—including ankylosing spondylitis (AS) and psoriatic arthritis (PsA)—remains incompletely
defined.

Aim: To evaluate the potential role of selected urogenital and enterocolitic infections in the onset and clinical evolution of AS and PsA.

Materials and methods: This prospective observational study included 1202 patients (709 PsA, 493 AS) followed between 2019 and
2025. Clinical subtypes, disease activity, and imaging features were assessed alongside multiplex PCR and serological screening for C.
trachomatis, Mycoplasma spp., Ureaplasma spp., and Y. enterocolitica. Comparisons were made between infection-triggered and idio-
pathic cases.

Results: Infection was found in 6.2% of PsA and 8.1% of AS patients, which was slightly higher than the control group. Infection-
triggered cases presented more often with acute onset, oligoarthritis, and peripheral joint involvement (notably in AS, p=0.002). Over
time, PsA showed a shift from oligoarticular to polyarticular and axial forms; axial PsA increased from 2.1% to 21.1% in 2 years. Radio-
graphic and treatment outcomes were comparable between groups. A minority of infection-triggered cases showed remission following
antibiotic therapy.

Conclusions: Urogenital and enterocolitic infections may precipitate SpA in a small subset of genetically susceptible individuals, par-
ticularly with HLA-B27. While long-term disease trajectories resemble idiopathic forms, early identification of infectious triggers may
aid in personalized management strategies. Further research is needed to clarify their role in chronic disease propagation and treatment
responsiveness.
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List of abbreviations

AS: ankylosing spondylitis

ASAS: Assessment of SpondyloArthritis international Society
ASAS20: 20% improvement criteria of the ASAS

BASDALI: Bath Ankylosing Spondylitis Disease Activity Index
BASFI: Bath Ankylosing Spondylitis Functional Index
BASMI: Bath Ankylosing Spondylitis Metrology Index

CG: control group

CRP: C-reactive protein

DIP: distal interphalangeal (joints)

DMARD:s: disease-modifying antirheumatic drugs

ELISA: Enzyme-Linked Immunosorbent Assay

ESR: erythrocyte sedimentation rate

GI: gastrointestinal

GU: genitourinary

HLA-B27: human leukocyte antigen B27

IBD: inflammatory bowel disease

IgA/IgG: immunoglobulin A / immunoglobulin G

IL: interleukin

IQR: interquartile range

MASES: Maastricht Ankylosing Spondylitis Enthesitis Score
MASEI: Madrid Sonographic Enthesitis Index
MRI: magnetic resonance imaging

NAAT: nucleic acid amplification test

NSAIDs: nonsteroidal anti-inflammatory drugs
PCR: polymerase chain reaction

PsA: psoriatic arthritis

RA: rheumatoid arthritis

ReA: reactive arthritis

SD: standard deviation

SpA: spondyloarthritis

STI: sexually transmitted infection

TNEF: tumor necrosis factor

UTI: urinary tract infection

YOPs: Yersinia Outer-Membrane Proteins

Introduction

Ankylosing spondylitis (AS) and psoriatic arthritis (PsA)
are two major forms of seronegative spondyloarthritis
(SpA)—a group of chronic inflammatory diseases affect-
ing the joints and entheses. AS primarily involves the axial
skeleton (sacroiliac joints and spine), whereas PsA often
presents with peripheral arthritis associated with psoriasis,
though it can also affect the spine.""?! These conditions im-
pose substantial morbidity; they typically begin in young
adulthood and can lead to chronic pain, stiffness, and dis-
ability. AS has a prevalence of approximately 0.1%-1.4%
in the general population, with males more frequently af-
fected, and more than 80%-90% of AS patients carry the
HLA-B27 allele.?! PsA develops in an estimated 14%-30%
of patients with cutaneous psoriasis and contributes sig-
nificantly to impaired quality of life in this population. The
pathogenesis of SpA is multifactorial, involving a complex
interplay of genetic predisposition (HLA-B27 and others),
immune dysregulation, and environmental factors.!3)
One hypothesized environmental factor is infection.
It has long been observed that reactive arthritis can fol-
low certain gastrointestinal or genitourinary infections,
and reactive arthritis is classified within the spondyloar-
thritis spectrum. Urogenital infections with Chlamydia
trachomatis are the classic example: C. trachomatis is the
most strongly linked pathogen in sexually acquired reac-
tive arthritis, accounting for the majority of non-venereal
ReA cases.?%! In retrospective studies, 30%-50% of pa-
tients with Chlamydia-induced reactive arthritis devel-
op a chronic or relapsing course of arthritis, sometimes
progressing to a clinical picture indistinguishable from
primary AS.>) Chlamydia pneumoniae has also been
implicated, though less frequently.l® Among enterocolitic
infections, Yersinia enterocolitica and Y. pseudotuberculo-
sis are well-documented triggers in Northern Europe—for

example, outbreaks of Yersinia food contamination have
led to reactive arthritis in ~22% of exposed adults (espe-
cially HLA-B27 carriers).[*”) Similarly, Salmonella, Shigel-
la, and Campylobacter infections can precipitate reactive
arthritis, typically within 1-4 weeks of the inciting gas-
troenteritis. Mycoplasmas and Ureaplasmas are less com-
mon pathogens in this context, but case reports and small
series have suggested Mycoplasma genitalium (a cause of
non-gonococcal urethritis) can lead to reactive arthritis
in HLA-B27-positive individuals.”! Ureaplasma urea-
Iyticum has been isolated in some patients with reactive
arthritis or undifferentiated arthritis, though establishing
causality has been challenging.!®!% Overall, these infec-
tions are thought to act as triggers that induce an immune
response, which, in a genetically susceptible host, results
in autoimmune or autoinflammatory arthritis even after
the pathogen is cleared from the initial site.

Mechanistic theories to explain the link between in-
fection and spondyloarthritis include molecular mimicry
(microbial antigens resembling self-proteins, leading to
cross-reactive immune responses) and persistent bacterial
antigens or occult infection in joint tissues.['1?] Notably,
DNA or antigen from Chlamydia has been detected in the
synovium of patients with chronic reactive arthritis and
even in some patients with undifferentiated or axial SpA.°!
This suggests that Chlamydia can evade complete eradi-
cation and reside in an intracellular, metabolically altered
state in host tissues, perpetuating inflammation. Yersinia
and other enteric bacteria have been shown to alter host
immune responses; for instance, Yersinia infection can
modify HLA-B27 antigen expression on leukocytes, po-
tentially enhancing inflammatory arthritis in B27-positive
hosts.[”) Furthermore, gut microbiome changes have been
linked to AS pathogenesis — subclinical gut inflammation
is present in up to 50% of AS patients, hinting that chronic
exposure to enteric microbial products might drive axial
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inflammation.!'¥) In PsA, chronic skin inflammation and
trauma (Koebner phenomenon) are known triggers, but
infection may also play a role in certain cases.!'#1%) Strep-
tococcal infection, for example, is associated with guttate
psoriasis flares and has been proposed as a trigger for PsA
onset in some patients.!!®17]

Despite these insights, the frequency and clinical im-
pact of specific infections in AS and PsA remain areas of
active investigation. Not all patients with AS or PsA have
a history of infection, and in those who do, it is often un-
clear whether the infection was causal or coincidental. The
progression from an acute reactive arthritis to chronic AS
is reported only in a subset (an estimated 15%-30% of re-
active arthritis cases persist or recur chronically).[*?) In
PsA, infection triggers are less well documented aside from
the noted streptococcal association in psoriasis. There is a
need to better delineate which patients with SpA have an
infection-associated onset and whether their disease course
differs (for example, in terms of joint involvement pattern
or disease severity).[>®14] This could inform early therapeu-
tic strategies—for instance, the use of antibiotics or more
aggressive immunomodulation in those cases.

Aim

The study’s aim was to determine the potential pathogenic
role of specific urogenital and enteric infections in causing
or modifying the clinical course of spondyloarthritis. This
could enhance the understanding of infection-driven im-
munopathogenesis and identify patients who may benefit
from early targeted interventions.

Materials and methods

Study design and population

This longitudinal observational study was conducted at a
tertiary rheumatology center between January 2019 and
March 2025. A total of 709 patients with psoriatic arthritis
and 493 with ankylosing spondylitis were enrolled. PsA di-
agnosis was based on CASPAR criteria, and patients were
stratified into early (<24 months from onset, n=337) and
established disease (=24 months, n=372). AS was defined
by the Modified New York (1984) or ASAS axial SpA cri-
teria (2009) and included both radiographic (n=420) and
non-radiographic (n=73) cases.

Patients with reactive arthritis, enteropathic arthritis,
undifferentiated peripheral SpA, or rheumatoid arthritis
(RA) were excluded from the main analysis. However, a
comparator cohort included 100 people—50 with cutane-
ous psoriasis without arthritis and 100 healthy individuals
(control group, CG).

The mean age was 40+12 years for AS and 45£13 years
for PsA; males predominated in the AS group (67%) and

Infections and Spondyloarthritis Evolution

comprised 52% in PsA. Disease duration at inclusion av-
eraged 8.1+6.5 years (AS) and 5.3+4.8 years (established
PsA). In 83.8% of PsA cases, psoriasis preceded arthritis
onset by a mean of 7 years. Plaque psoriasis was most com-
mon; nail involvement was noted in 48%. HLA-B27 was
positive in 92% of AS patients and 11% of PsA patients (no-
tably 25% in axial PsA vs. ~7% in purely peripheral forms).
All patients were seronegative for rheumatoid factor and
anti-CCP antibodies. Ethical approval and informed con-
sent were obtained for all participants.

Infection screening

All participants underwent standardized evaluation for
infections with Chlamydia trachomatis, Mycoplasma
hominis, M. genitalium, Ureaplasma urealyticum/parvum,
and Yersinia enterocolitica. Clinical history targeted recent
(<3 months) genitourinary or gastrointestinal symptoms.
Urogenital samples (first-void urine for men; vaginal swabs
or urine for women) were tested using validated multiplex
PCR for the above pathogens. ELISA was used to detect
anti-Yersinia IgA/IgG antibodies (positive if >1:200), and
serology for Chlamydia was also performed. Stool cultures
or PCR were conducted only in selected cases with recent
GI symptoms. All positive results were confirmed in refer-
ence laboratories. Identical testing was applied to control
groups for baseline prevalence comparison.

Clinical and imaging assessments

At baseline, PsA patients were classified into five subtypes
(Moll & Wright): oligoarthritis, DIP-predominant, polyar-
thritis, axial, and arthritis mutilans. Predominant patterns
were recorded, noting overlaps when present. Enthesitis
was evaluated clinically and, when needed, by ultrasound
using MASES and Glasgow scoring. Dactylitis (acute or
chronic) was documented. In AS, peripheral arthritis and
spinal mobility (via the Bath AS Metrology Index) were
assessed. All patients underwent pelvic and joint radio-
graphs; MRI of the sacroiliac joints/spine was performed
in early or unclear cases. Clinical follow-up occurred every
6-12 months, with radiographic progression evaluated bi-
ennially in a subset.

Statistical analysis

Data were analyzed using SPSS v. 26. Categorical variables
were compared using chi-square or Fisher’s exact test; con-
tinuous variables with t-test or Mann-Whitney. Longitudi-
nal within-group changes were assessed by paired t-test or
Wilcoxon signed-rank test. Significance was set at p<0.05.
Given the exploratory design, no corrections for multiple
testing were applied. Results are reported as mean + SD or
median (IQR), as appropriate.
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Results

Patient characteristics and baseline
infection status

A total of 1202 patients (709 with PsA, 493 with AS) were
evaluated. Key baseline characteristics are summarized in
Table 1. The PsA and AS groups were generally similar in
age, but with a higher male proportion and higher HLA-B27
positivity in AS, as expected. In the PsA cohort, psoriasis
duration prior to arthritis averaged 7.4 years; 84% had skin
disease preceding joint symptoms, while 16% experienced
simultaneous onset of psoriasis and arthritis. Psoriasis se-
verity ranged from mild to moderate in most; 12% had a
history of pustular or erythrodermic psoriasis. Nail lesions
(onycholysis, pitting) were present in nearly half of PsA pa-
tients, often correlating with DIP joint arthritis.

As shown in Table 1, laboratory evidence of infection
was relatively infrequent in both groups. Chlamydia tra-
chomatis DNA was detected in 22 PsA patients (3.1%) and
23 AS patients (4.7%). Most of these were asymptomatic
for urogenital infection at the time of testing. In those who
tested positive, further evaluation often revealed a past
history consistent with chlamydial infection (e.g., young
male with prior non-gonococcal urethritis). Mycoplas-
ma genitalium was found in <2% of each group, and M.
hominis and Ureaplasma in a small fraction; some patients
had co-detection of multiple organisms. Overall, 6.2%
of PsA and 8.1% of AS patients had at least one urogeni-
tal pathogen identified by PCR. These rates were slightly
above the healthy control prevalence, but the difference
was not statistically significant (OR 1.2, 95% CI 0.7-2.0 for
SpA vs. healthy, p=0.48). Meanwhile, serologic evidence of
Yersinia exposure was seen in 4.0% of PsA and 5.5% of AS
patients. These titers, when positive, were usually low-pos-

Table 1. Baseline characteristics and infection screening results in patients with psoriatic arthritis (PsA) and ankylosing spondylitis (AS)

Characteristic PsA (n=709) AS (n=493) CG (n=150)
44.5+12.5 iasis-onl
Age, mean + SD (years) 45.2+13.0 40.1+11.8 (psoriasis-only
subset)
50% iasis-only), 52%
Male sex, % 529 67% o (psoriasis-only) b
(healthy)
Disease duration, median (years) 3.0 (1.0-8.0)* 6.0 (2.0-12.0) -
89 iasis-only), 69
HLA-B27 positive, % 11.3% 92% % (psoriasis-only), 6%
(healthy)
Prior psoriasis (PsA group only) 83.8% - 100% (psoriasis)

Infection trigger history (patient-
reported)

Laboratory infection evidence

6.4% (recent infection before
arthritis)

C. trachomatis PCR positive 3.1%
Mycoplasma genitalium PCR positive  1.3%
M. hominis PCR positive 2.0%
Ureaplasma urealyticum/parvum
o 2.7%
PCR positive
Any above urogenital organism posi-
. 6.2%
tive (PCR)
Yersinia enterocolitica serology (IgA
4.0%
or IgG =1:200)
Elevated CRP >5 mg/L, % 48%

BASDAI (0-10, axial disease only)

4.6+2.1 (in axial PsA)

Tender joint count, median (IQR) 3(0-8)
Swollen joint count, median (IQR) 1(0-4)
Enthesitis present (clinical) 45%

Dactylitis present (ever)

38% (at baseline)

4.1% (GI or GU infection
pre-back pain)

4.7%

1.6%
2.4%

3.2%

8.1%

5.5%

54%

5.8+2.4

0 (0-2) axial-only; 2 (0-5) if
peripheral present

0 (0-0) axial-only; 1 (0-3)
with peripheral

35%
2% (incidental in AS)

2.0% (psoriasis-only), 3.3%
(healthy)

0.7% (healthy)
1.3% (healthy)

2.0% (healthy)

5.3% (healthy)

3.3% (psoriasis-only), 4.0%
(healthy)

2% (healthy)

0 (healthy)

0

0% (healthy)
0%

Note: *Disease duration for PsA is time since arthritis onset; for AS, time since first inflammatory back pain symptoms.
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itive (just above cutoft), and none of the patients had an
active Yersinia infection at the time of arthritis onset. The
control population had similar low frequencies of Yersinia
seropositivity (~3-4%), suggesting background exposure
in the community. Thus, on a group level, there was no
significant enrichment of past Yersinia infection in SpA
patients compared to controls.

When considering patient-reported triggers, 6.4% of
PsA patients attributed their arthritis onset to a recent
infection (most often a sore throat or diarrheal illness).
Interestingly, none specifically reported a chlamydia in-
fection (likely due to lack of symptoms or awareness),
whereas a few women noted recurrent UTIs around on-
set (though those were culture-positive for E. coli, not the
atypical organisms studied). In AS, 4.1% recalled a gastro-
intestinal infection (often unspecified “food poisoning” or
traveler’s diarrhea) within 1-2 months before their back
pain began; another 2% had a history of reactive arthritis
in youth (typically post-dysentery) that had resolved and
later progressed to chronic AS years later. By excluding
definite reactive arthritis cases from initial enrollment, we
intentionally removed patients whose arthritis had clear-
ly begun as an acute post-infectious syndrome. Therefore,
the AS and PsA cohorts here largely represent primary
idiopathic disease, with only a minority having subtle evi-
dence of infection involvement.

A. Axial vs Mixed-pattern Disease at Onset in AS

120

mmm Mixed axial+peripheral
B Axial-only

100

80

60

Percentage of patients (%)

40

20

0Infection—triggered (n=40) Idiopathic (n=453)

Infections and Spondyloarthritis Evolution

Clinical presentation at onset: infection-
triggered vs. non-triggered

Patients with infection-triggered spondyloarthritis (SpA)
showed a distinct initial phenotype. Among those with
evidence of recent infection (n=50 PsA; n=40 AS), the
PsA cases more frequently had acute onset (72% vs. 41%,
p<0.001) and oligoarticular patterns (68% vs. 49%), pri-
marily affecting knees, ankles, and mid-foot. DIP joint and
finger tenosynovitis were less common early but emerged
later. Enthesitis was more prevalent in infection-triggered
PsA (60% vs. 44%, p=0.04); dactylitis rates were similar
(42% vs. 37%).18)

In AS, all had axial involvement by definition. However,
45% of infection-triggered AS patients had peripheral ar-
thritis at onset (vs. ~15% in idiopathic AS, p=0.002), most
commonly in knees and ankles. These cases often mimicked
reactive arthritis initially. Overall, 12% of AS patients had
a mixed axial-peripheral pattern at onset; all infection-trig-
gered AS fell into this group. Uveitis occurred in 25% of
AS patients, with no difference by infection status (Fig. 1).

Turning to psoriatic arthritis subtypes, Table 2 summa-
rizes the distribution of clinical forms in early versus estab-
lished PsA in our cohort. In early PsA (disease <2 years),
the most prevalent subtype was asymmetric oligoarthritis
(42% of patients), followed by polyarthritis (28%), DIP-

B. Peripheral Joint Involvement in Mixed-pattern AS

65%

Shoulder

0 10 20 30 40 50 60
Percentage with Joint Involvement (%)

Figure 1. Clinical pattern of joint involvement in ankylosing spondylitis patients at onset, comparing those with an identified infection

trigger (n=40) to idiopathic cases (n=453).
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Table 2. Clinical subtypes of psoriatic arthritis in early versus established disease

Early PsA (<2 yrs)

PsA clinical form n (%)

Established PsA (=5 yrs)

n (%) p-value (early vs. established)

Asymmetric oligoarthritis
Polyarthritis (RA-like)

DIP joint predominant arthritis

142 (42.1%)
95 (28.2%)
79 (23.4%)
7 (2.1%)

0 (0%)

115 (34.1%)
130 (38.6%)

Axial arthritis (psoriatic spondylitis)
Arthritis mutilans
Enthesitis (clinical)

Dactylitis (=1 digit)

48 (20.0%)
108 (45.0%)
29 (12.1%)
50 (20.8%)
13 (5.4%)
150 (62.5%)
148 (61.7%)

<0.001 (decrease)
<0.001 (increase)
0.003 (decrease)
0.006 (increase)
0.002 (increase)
<0.001 (increase)

<0.001 (increase)

DIP: distal interphalangeal. Categories are not mutually exclusive over disease course; some patients in the established group had fea-

tures of more than one subtype over time.

joint predominant form (23%), and an isolated axial form
was very uncommon (only 2%). None of the early PsA pa-
tients had arthritis mutilans at baseline. In established PsA
(>5 years disease duration, a subset of 240 patients in our
cohort), the pattern had shifted: polyarticular disease be-
came most common (45%), oligoarthritis decreased (20%),
DIP involvement as a distinct subset decreased (12%), and
axial disease frequency increased substantially (21% had
developed axial spondylitis features, up from ~2% initial-
ly). The mutilating form (arthritis mutilans) was observed
in 5.4% of those with =5 years of PsA (consistent with 5%-
14% prevalence in long-term disease reported in literature).

Fig. 2 depicts the evolution of PsA subtypes over the
first 24 months from onset, demonstrating the inverse rela-

tionship (“mirror image”) between DIP arthritis and axial
arthritis frequencies. The DIP form, initially accounting
for 23.4% of cases at onset, dropped to 12.2% at 2 years
(p=0.0034), while the axial form increased from 2.1% to
21.1% (p=0.0059). Oligoarthritis also became less dom-
inant as some patients progressed to polyarticular in-
volvement. Notably, in the first year, any axial symptoms
in PsA were almost always accompanied by peripheral ar-
thritis (axial PsA rarely occurred in isolation early on; for
instance, within 12 months of onset, we saw axial disease
only in combination with oligoarthritis in 3 patients and
with polyarthritis in 1 patient).

In contrast, after several years, a small subset of PsA pa-
tients developed primarily axial disease with minimal pe-

501
PsA Subtype
=@— Oligoarthritis
=@ Polyarthritis
=@— DIP-predominant
=@~ Axial
401 —@— Mutilans
;; 301
(9]
1%
c
9
©
>
<
a 20}
10}
Baseline 24 months >5 years

Disease Duration

Figure 2. Evolution of psoriatic arthritis subtypes over time.
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ripheral involvement, phenotypically converging with AS
except for the presence of psoriasis. These findings demon-
strate that PsA can spread from peripheral to axial domains
as it evolves, and that initial patterns are not always static.

Table 2 shows statistically significant shifts in disease
phenotype with longer disease duration. Enthesitis and
dactylitis in particular increased markedly in prevalence
from early to established PsA (both roughly doubling,
p<0.001), reflecting the cumulative burden of these hall-
mark SpA features. By the time of the >5-year disease, near-
ly two-thirds of PsA patients had experienced dactylitis at
least once, and a similar proportion had enthesitis at one
or more sites, demonstrating that these features frequently
accumulate over the course of the disease, even if they were
not present at the start.

In ankylosing spondylitis (AS), disease onset was char-
acteristically axial. Among early AS cases (<2 years, n=180),
all had sacroiliitis (17% MRI-only), and 45% presented
with lumbar spondylitis. By year 2, spinal involvement in-
creased to ~49% (p=0.03), with a shift from lumbar (57%)
to thoracic (43%) and cervical (29%) regions suggesting
ascending inflammatory progression. Radiographically,
syndesmophytes appeared in 15% by 2 years and 28% by
5 years. Hip arthritis was present in 20% at baseline, often
in younger patients with high disease activity; 5% required
hip replacement.

Infection-related outcomes and disease
course

Over a median follow-up of 3 years (up to 6 years in ear-
ly PsA), we assessed whether infection history influenced
arthritis severity or evolution. At baseline, infection-trig-
gered cases had slightly higher CRP/ESR, but inflammato-
ry markers and clinical outcomes equalized after 1 year of
standard treatment. Rates of low disease activity were sim-
ilar: 30% vs. 34% in PsA (p=0.6), and the ASAS20 response
in AS was 55% vs. 58% (p=0.7), suggesting no significant
impact of infection on treatment response.

Radiographic progression—new erosions in PsA and
syndesmophytes in AS—was comparable across groups,
indicating that joint damage in the chronic phase is driv-
en largely by host immunity. However, infection-triggered
cases more often maintained peripheral arthritis over time.
In AS, these patients continued to require DMARD:s for
peripheral synovitis, unlike idiopathic cases with predomi-
nantly axial disease. In PsA, oligoarticular patterns persist-
ed more often in infection-triggered cases, and five such
patients achieved prolonged remission following antibiotic
therapy, suggesting potential benefit in select cases.

Extra-articular manifestations showed no major differ-
ences, though acute uveitis appeared less frequently in in-
fection-triggered AS (10% vs. 26%, p=0.08). No significant
differences were found in psoriasis severity or IBD preva-
lence. One patient with Yersinia-associated AS developed
erythema nodosum, consistent with reactive disease fea-
tures.

Infections and Spondyloarthritis Evolution

Discussion

In this study, we looked at how specific urogenital and gas-
trointestinal infections, particularly Chlamydia trachoma-
tis, Mycoplasma spp., Ureaplasma spp., and Yersinia entero-
colitica, affected the onset and clinical progression of AS
and PsA. While the majority of AS and PsA cases appear to
develop in the absence of a recognizable infectious trigger,
our findings suggest that in a small but significant subset
(approximately 3-5%), infection may serve as a precipitat-
ing event. This aligns with previous data indicating that C.
trachomatis is the leading identifiable cause of sexually ac-
quired reactive arthritis and may contribute to chronic SpA
phenotypes in genetically predisposed individuals, partic-
ularly those positive for HLA-B27.15¢]

Our detection of C. trachomatis DNA in approximately
4-5% of AS and ~3% of PsA patients—rates modestly above
the population baseline—supports the hypothesis that per-
sistent or subclinical chlamydial infection may contribute
to disease pathogenesis. These findings are notably lower
than those reported by Carter et al.’), who identified C. tra-
chomatis in the synovial tissue of 62% of patients with un-
differentiated SpA using PCR-based analysis of joint biop-
sies. The disparity is likely attributable to differences in the
sampling method, as our screening utilized non-invasive
urogenital swabs or urine samples, which may underesti-
mate localized intra-articular infection. Nevertheless, our
results lend support to the “hit-and-run” model of spon-
dyloarthritis pathogenesis, in which an acute or subacute
infection initiates a self-perpetuating immune cascade that
sustains inflammation even after the pathogen has been
cleared.

In the case of Yersinia enterocolitica, our observed sero-
prevalence (~5% in SpA vs. ~4% in controls) is in line with
background rates in non-epidemic settings. However, previ-
ous outbreaks in Scandinavia, particularly those document-
ed by Gérard et al.l°, have established that Yersinia can trig-
ger reactive arthritis in a significant proportion of exposed
individuals, especially those carrying HLA-B27. Our cohort
included several patients with AS whose disease onset fol-
lowed an acute gastrointestinal illness attributed to Yersinia
or Y. pseudotuberculosis — a scenario echoed in the work of
Hannu et al.”), who reported that 3.5% of patients with ReA
progressed to AS over time. These observations strength-
en the notion that a subset of idiopathic AS may, in fact,
represent post-infectious spondyloarthritis with chronic
evolution. This concept is also supported by experimental
data from HLA-B27 transgenic rats, which develop spondy-
litis-like pathology upon enteric bacterial exposure.!”)

A key strength of our analysis is the detailed compar-
ison between infection-triggered and idiopathic disease
presentations. In PsA, infection-triggered cases typically
presented with an abrupt, oligoarticular pattern—clinical-
ly mimicking reactive arthritis—and showed a higher fre-
quency of enthesitis and involvement of lower-extremity
joints (e.g., knees, ankles, and mid-foot). This presentation
contrasts with idiopathic PsA, where the disease more often
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developed insidiously and was characterized by a broader
range of patterns, including DIP-predominant and polyar-
ticular forms. Importantly, these differences suggest that
early immune activation by microbial antigens may shape
disease phenotype at onset. Similar trends were seen in
AS: infection-triggered cases more frequently exhibited a
mixed axial-peripheral pattern at onset, with 45% showing
swollen peripheral joints compared to ~15% in idiopathic
AS (p=0.002). These patients were often initially misdiag-
nosed with reactive arthritis before developing full-blown
axial SpA.

Another significant finding from our cohort is the high
frequency and progression of enthesitis and dactylitis,
which are hallmarks of PsA but are significantly less com-
mon in rheumatoid arthritis patients. Importantly, these
features may be potentiated by infection: reactive arthritis
is classically associated with heel enthesitis and toe dactyli-
tis, suggesting a role for microbial antigens in targeting en-
thesis-rich anatomical zones — possibly via molecular mim-
icry with bacterial heat-shock proteins or other conserved
structures.”!

From a pathogenic perspective, our data support the
model in which an environmental trigger, such as a uro-
genital or enteric infection, initiates immune activation in a
genetically susceptible host. While the trigger may be tran-
sient, it can initiate an autoinflammatory loop sustained
by persistent T-cell activation, local cytokine production,
and possibly dysbiosis of gut or skin microbiota.[!3 In PsA,
studies have shown increased abundance of Escherichia
coli and other microbial shifts that may modulate mucosal
immunity.*) These mechanisms likely play a larger role in
early disease initiation than in later propagation, where the
immune response becomes self-sustaining. The similarity
in long-term disease activity between infection-triggered
and idiopathic SpA in our cohort supports this transition
from exogenous to endogenous pathogenic drivers.[?!

Clinicians should therefore maintain a high index of
suspicion for infection in new-onset SpA, especially in pa-
tients with abrupt presentations, HLA-B27 positivity, and
recent genitourinary or gastrointestinal symptoms. Screen-
ing (e.g., for C. trachomatis, Yersinia, and stool pathogens)
and prompt treatment may reduce inflammatory burden or
prevent further antigenic stimulation. Beyond acute infec-
tions, chronic low-grade sources (e.g., periodontal disease)
may also amplify systemic inflammation in PsA and should
be managed proactively.!#!*) While some reports have
linked vaccinations (including influenza and COVID-19)
to PsA flares, our data did not support this association, and
the overall benefit-risk ratio of vaccination remains strong-
ly in favor of immunization.[”-1¢!

Interestingly, patients in our cohort more often cited
psychological stress (14.6%) and physical trauma (~8%)
than infection (6.4%) as putative disease triggers. These
findings are consistent with previous research on the Koeb-
ner phenomenon and support a multifactor model of PsA
initiation.') The convergence of environmental, genetic,
and immunologic factors complicates attempts at preven-

tion but highlights the diagnostic importance of recogniz-
ing recent triggers — be it stress, trauma, or infection - as
part of the clinical history.

In comparison to existing literature, our results reinforce
key concepts. First, infection-triggered SpA is real but rela-
tively uncommon in PsA. Second, axial PsA increases with
disease duration and is frequently underrecognized in ear-
ly stages. Third, chronic infection may aggravate entheseal
inflammation and perpetuate immune dysregulation. And
fourth, once chronic SpA is established, infection appears
to play a diminishing role in disease activity.

Limitations of the study

This study has several limitations. First, infection identifi-
cation was based on patient history and peripheral testing
(PCR/serology), which may miss asymptomatic or past
infections. Joint fluid or synovial tissue PCR was not per-
formed, potentially underestimating microbial persistence.
Second, only selected pathogens (Chlamydia trachomatis,
Yersinia enterocolitica, and Mycoplasma, Ureaplasma) were
screened; other relevant microbes (e.g. Salmonella and
Shigella) were not systematically evaluated. Third, the fol-
low-up period (median 3 years) may be too short to capture
long-term outcomes such as axial fusion or arthritis muti-
lans. Fourth, treatment was not standardized; although care
followed clinical guidelines, variability in timing and type
of therapy could influence results. Finally, the single-center
design and regional epidemiology may limit generalizabili-
ty. Broader, multicenter studies with immunological profil-
ing are needed to confirm and expand these findings.

Conclusions

Our findings demonstrate that urogenital and enterocolitic
infections—particularly Chlamydia trachomatis and Yersin-
ia enterocolitica—can act as triggers in a subset of patients
with SpA, initiating an acute, reactive-like disease that may
evolve into chronic AS or PsA. These infection-associated
forms often begin with prominent peripheral arthritis and
enthesitis, but over time, their clinical trajectory and treat-
ment needs converge with idiopathic cases, highlighting
the self-sustaining nature of the inflammatory process.

In PsA, we observed a predictable evolution from periph-
eral oligoarthritis to polyarticular and axial involvement,
often accompanied by progressive dactylitis and enthesi-
tis. In AS, while axial involvement predominates from the
outset, infection-triggered cases more commonly exhibit a
mixed axial-peripheral phenotype. In both conditions, in-
fections appear to act as initiators in genetically susceptible
individuals, particularly those carrying HLA-B27.

These findings emphasize the importance of early
screening for infections in new-onset SpA. Timely identi-
fication and treatment of infectious triggers may alleviate
acute symptoms and limit immune activation, though their
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impact on long-term disease control remains uncertain.
Early diagnosis and aggressive management, especially in
PsA, are critical to preventing structural damage and func-
tional decline.

Ultimately, recognizing infection-triggered SpA sup-
ports a precision medicine approach. Further research
should explore microbial biomarkers, the utility of anti-in-
fective therapies in defined subgroups, and the long-term
benefits of integrated infection and inflammation control
strategies in spondyloarthritis.
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