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Abstract 
The purpose of the study was to correlate the infectious patterns (urogenital, enteral) with ocular manifestations, such as conjunctivitis or 
acute anterior uveitis in reactive arthritis (ReA). The transversal, observational study was conducted in the Clinic of Rheumatology, University 
of Medicine and Pharmacy of Craiova, Romania, during the period 2012–2015, and included 112 patients. They were divided into three groups, 
as follows: Group I (52 ReA cases), Group II (30 other spondyloarthritis cases), Group III (40 osteoarthritis cases). Ophthalmologic screening 
was performed, together with the detection of human leukocyte antigen B27 (HLA-B27) and the infectious trigger. Within Group I, 42 (80.76%) 
patients presented genitourinary infections (78.57% Chlamydia trachomatis, 21.43% Ureaplasma urealyticum), 10 (19.23%) patients presented 
enteral infections (Yersinia enterocolitica and Salmonella). Compared with the other two groups, the patients from the first group were 
documented with more conjunctivitis episodes. Although anterior uveitis is more common in ankylosing spondylitis (AS), in the present study 
more cases were identified in Group I (11.9%) than in Group II (6.67%) and no case were recorded in Group III. Most of patients from Group I 
were HLA-B27 positive. The etiologic profile of ocular manifestations in ReA is dominated by genitourinary infections – C. trachomatis and 
U. urealyticum, respectively. Cases of recurring uveitis are associated with elevated levels of anti-immunoglobulin A (IgA). 
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 Introduction 

Reactive arthritis (ReA) is part of the seronegative 
spondyloarthritis (SpA) group and it is characterized by 
an inflammatory joint disorder that occurs 1–4 weeks after 
an enteral or genitourinary infection and is more common 
in human leukocyte antigen B27 (HLA-B27) positive 
patients. One of its features, which distinguishes it from 
infectious arthritis, is that there is no evidence of pathogenic 
microorganisms in the joint fluid or synovial membrane. 
The HLA-B27 profile is the genetic feature of SpA, the 
phenotype being found in about 90% of the cases with 
ankylosing spondylitis (AS) and in 60–70% of the cases 
with ReA [1–3]. 

The mucosa, especially the one from the genitourinary/ 
intestinal tract, is the most common gateway for infection 
in the body. Chlamydia trachomatis and Ureaplasma 
urealyticum are considered trigger agents for genito-
urinary infections and in the case of enteral infections, 
the following etiologies are recorded: Salmonella, Shigella, 
Yersinia enterocolitica and Campylobacter jejuni. Post 
Yersinia ReA clinical syndrome represents clear evidence 
the local persistence of bacterial antigens [4–9]. 

The pathogen’s antigen involvement in the SpA is 
determined indirectly both by the host’s cellular and 
humoral immune response. In the case of infection induced 
ReA with C. trachomatis, the immunogenic phenomena 
caused by the infection are: increased synthesis of 
interferon-stimulated gene factor 3 gamma (ISGF3γ) 
stimulated by interferon-beta (IFN-β) induction and 
interleukin-6 (IL-6) production. In patients with this type 
of infection, analysis of phagocytic cytokines was applied, 
demonstrating that HLA-B27 positive patients have low 
levels of interferon-gamma (IFN-γ) and susceptibility 
for chronic development [10–13]. 

Conjunctivitis, more commonly associated with enteral 
infections, is characterized by the inflammation of the 
transparent membrane, which covers the eyelids and 
eyeballs to the corneal edge. 

Acute anterior uveitis is a clinical manifestation 
related to the presence of HLA-B27, and represents the 
inflammation of the anterior region of the eye that involves 
the iris and the ciliary body [14]. 

The aim of this study is to demonstrate the link between 
ReA due to a genitourinary infection and eye damage-
conjunctivitis, anterior uveitis. Furthermore, C. trachomatis 
is shown to be the agent who most likely can relate to the 
occurrence of conjunctivitis in ReA. 

 Patients, Materials and Methods 

The transversal, observational study was conducted 
within the Clinic of Rheumatology, University of Medicine 
and Pharmacy of Craiova, Romania, from January 2012 
to December 2015. The total number of patients enrolled 
in the study was 112, divided into three groups according 
to diagnosis, as follows: first group included a number of 
52 patients with the diagnosis of ReA, the second group 
included 30 patients with other types of SpA and the 
third one 40 patients with osteoarthritis. 

The inclusion criteria were: patient participation 
agreement, certain diagnosis of ReA established by the 
European Spondyloarthropathy Study Group, with less 
than six months development, age over 18 and clear 
history of enteral or genitourinary infections. Exclusion 
criteria were: the confirmation of another spondylo-
arthropathy, patients with severe conditions: organ failure, 
B or C viral hepatitis, immunological deficiencies, active 
tuberculosis, patients during pregnancy or lactation, alcohol 
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addiction, severe psychiatric disorders and non-cooperating 
patients. 

All included patients were clinically and biologically 
evaluated. Data collection was performed for each patient 
enrolled in the study, including clinical and paraclinical 
evaluation, such as ultrasound (US), X-ray and magnetic 
resonance imaging (MRI). 

The collected data included: general (demographic, 
significant heredo-collateral history, comorbidities), anam-
nestic (onset, symptoms) and behavioral aspects. The 
immunological and biological tests included standard 
tests, such as: complete blood count (CBC), erythrocyte 
sedimentation rate (ESR), quantitative C-reactive protein 
(CRP), fibrinogen, transaminases, urea, creatinine and uric 
acid. For the detection of HLA-B27 antigen, we used the 
polymerase chain reaction (PCR) test, the result being 
interpreted as positive or negative. 

When it comes to detection of the infectious trigger, 
we used different techniques according to the type of 
pathogen involved, such as: direct immunofluorescence 
technique for anti-C. trachomatis antibody, enzyme-linked 
immunosorbent assay (ELISA) method for immunoglobulin 
G (IgG) and immunoglobulin A (IgA) – anti-C. trachomatis 
antibody, Western blot method – anti-Y. enterocolitica 
antibody, Widal test – anti-Salmonella antibody, immuno-
enzymatic technique – anti-Campylobacter jejuni antibody, 
tube/microplate agglutination reaction – anti-Shigella 
antibody, and a specific kit for the anti-U. urealyticum 
antibody. 

Regarding radiological exam, we analyzed the lumbar 
spine and sacroiliac joints in order to depict the presence 
of sacroiliitis, which is patognomonic for the SpA group, 
as well as the presence of syndesmophytes. The nuclear 
MRI is considered to be the most sensible method used 
to evaluate sacroiliitis in the early stages. The musculo-
skeletal US was used to evaluate the patellar, achilian and 
quadriceps enthesis, the presence of enthesitis at these 
levels being a proof of a possible SpA. 

The ophthalmologic examination included: visual 
acuity evaluation, examination of the anterior and posterior 
poles of the eye, intraocular pressure measurement. 

Statistical analysis was performed with the Microsoft 
software package. The processing was performed with 
the help of Cross, Basic Tables, correlate, regression, 
Factor Analysis and Data Analysis module of the Excel 
package. The main statistical indicators used in the 
paper were arithmetic mean and standard deviation. For 
the demonstration of the statistical differences, we used 
Analysis of Variance (ANOVA) test and Quark Square 
test. 

 Results 

In all the three groups, urban patients predominated, 
Group II presenting a slightly different structure from in 
comparison with the other two groups, with a percentage 
of urban population significantly higher (73.33% Group II 
vs. 57.14% Group I and 52.5% Group III, respectively). 
Group II had a different gender distribution, predominantly 
male, compared to Groups I and III, overall the difference 
was not statistically significant. 

We identified etiologically involved pathogens only in 
Group I, most notably, genitourinary triggers (42 patients, 

80.76%). In 78.57% of cases with genitourinary pathogens, 
we identified C. trachomatis, with the remaining of 21.43% 
involving U. urealyticum (Figure 1). Of the patients with 
digestive tract infections, the majority presented positive 
tests for Yersinia (six patients, 60%), while the next 
pathogen was Salmonella (three patients, 30%). 

 
Figure 1 – Genitourinary gateway infection case 
repartition. 

In the clinical context of ReA, conjunctivitis occupies 
an important place being one of the most common extra-
articular manifestations encountered in this disorder. The 
occurrence of the anterior uveitis indicates an evolution 
towards AS and its presence at the onset (Group II) is 
significantly correlated with the development of a SpA. 

The ophthalmologic disorder is an aspect that distin-
guishes the three groups, the patients in the first group 
having a higher rate of this type of manifestation (more 
than 40%), unlike the second and third groups, which 
exhibit ophthalmologic symptoms in 20% and 5% of cases, 
respectively. Analyzing the link between the identified 
pathogen and the ophthalmologic disorder for patients in 
Group I, we found that most of the cases were due to an 
infection with C. trachomatis, only the cases with uveitis 
having a slightly higher infection rate with U. urealyticum 
(40%, but for a total of five cases with uveitis) (Figure 2). 

Within Group I, most (64.29%) patients were HLA-B27 
positive, the difference from Group III being statistically 
significant. Also, the presence of HLA-B27 in patients 
from Group II was important, all patients diagnosed with 
SpA had the antigen present (Figure 3). Thus, the result 
of the chi-square test suggested statistically significant 
differences between the first two groups and the third 
(p<0.001). The antigen was highlighted in all the patients 
from Group II and in no patient from Group III and  
in 64.29% of the cases from Group I. In the first group, 
HLA-B27 was more commonly identified in patients 
with U. urealyticum (66.67%), followed by those with 
C. trachomatis (63.62%) (Figure 4). 

Of the 11 patients without radiological changes from 
Group I, six (11.53%) had suggestive images for sacroiliitis, 
two bilateral and four (7.69%) unilateral, namely bone 
edema, in short-tau inversion recovery (STIR) hypersignal 
in at least two adjacent slides and bone contour irregularities 
at the level of the sacroiliac verses in the T1 sequences. 
In the second group, MRI was performed for eight patients, 
of which seven had sacroiliitis changes, two unilaterally, 
and another five bilaterally, thus confirming frequent 
bilateral involvement in SpA (Figure 5). 
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Figure 2 – Ophthalmologic disorder depending on the 
infectious trigger. 

 
Figure 3 – Group distribution regarding the presence 
of HLA-B27. HLA-B27: Human leukocyte antigen B27. 

 
Figure 4 – Relation between the pathogen and HLA-
B27. HLA-B27: Human leukocyte antigen B27. 

 
Figure 5 – MRI image that exhibit in section (A) the 
presence of erosions in the sacro-iliac joints (T1 
sequence) and in sections (B–D) the presence of bone 
edema in the iliac and sacral wings (T2 and STIR 
sequences). MRI: Magnetic resonance imaging; STIR: 
Short-tau inversion recovery. 

 Discussions 

Ophthalmologic involvement is an aspect that differ-
entiates the three groups. The patients in the first group 
have a higher prevalence for this type of manifestation 
(more than 40%), while the second and third group exhibit 
ocular symptoms in 20% and 5% of cases, respectively. 
Following the statistics, conjunctivitis is the most common 
ophthalmologic disorder in ReA (11.9%). On the other 
hand, acute anterior uveitis is considered a mark for AS, 
although it can occur in other SpA, including ReA. 
According to the statistical analysis the most frequent cases 
were found in Group I (11.9%), followed by Group II 
(6.67%), thus correlating with a longstanding evolution 
of ReA, since the anterior uveitis appears relatively later 
in the evolution of ReA, as opposed to AS, in which  
it occurs earlier. This study demonstrates through the 
patients of Group I that most (78.57%) subjects who 
suffered from ophthalmologic conditions had in common 
the C. trachomatis infection. One thing worth considering 
was that a rather large number (40%) of cases of acute 
anterior uveitis was found in patients with U. urealyticum 
infection. Thus, our study provides slightly different data 
compared to those found in the literature, which presents 
more frequently cases of uveitis and conjunctivitis in 
patients with digestive tract infections (75%), compared 
to those with genitourinary infections (50%). 

HLA-B27 defines the genetic characteristic of Group I, 
encountered in ReA in a proportion of 64.29%. The most 
common ophthalmologic manifestation is conjunctivitis, 
but HLA-B27 is closely related to the occurrence of acute 
anterior uveitis, more commonly found in AS, where this 
antigen occurs in 100% of cases. 

Moreover, prognosis for the disease is considered 
unfavorable, because ReA can evolve towards AS especially 
in the absence of appropriate or late treatment. The study 
revealed an increased incidence in Group II and, as 
previously stated, along with the occurrence of acute 
anterior uveitis and inflammatory pain in the lumbar spine, 
we can state that some of the patients included in this 
group have a high probability of being diagnosed with AS. 

According to the article published by Mitulescu et al. 
(2018), there is a close relationship between uveitis and 
AS. Male and young patients with inflammatory low 
back pain or uveitis should be monitored for a possible 
diagnosis of AS. Which once again highlights the possibility 
of the development from ReA towards spondylitis [15]. 

In the article entitled “Chlamydial conjunctivitis (in 
adults), uveitis, and reactive arthritis, including SARA. 
Sexually acquired reactive arthritis”, published in 2002, 
it is outlined that the most common conjunctival 
ophthalmologic disorder in a patient with ReA can be 
caused by an infection with C. trachomatis. At the same 
time, the occurrence of an acute anterior uveitis episode 
in a ReA is linked to the presence of HLA-B27 and as 
similar with conjunctivitis, it appears to be related to a 
genitourinary infection [16]. 

 Conclusions 

HLA-B27 is linked to a severe arthritis development, 
more specifically to the appearance of sacroiliitis, acute 
anterior uveitis and enthesitis. C. trachomatis has been 
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shown to be closely related to the occurrence of 
ophthalmologic damage, especially conjunctivitis. Anterior 
uveitis was commonly associated with U. urealyticum 
infections. This has proven to be very important because it 
is known that chronic ReA with C. trachomatis is the most 
common. Thus, it evolves to AS, where the characteristic 
ophthalmologic disorder is acute anterior uveitis. In contrast, 
there is not much data in the literature demonstrating that 
U. urealyticum infection evolves with the same frequency 
and in the same way as with C. trachomatis. Hence, we can 
assert that ReA due to a genitourinary infection tends to 
develop into a chronic condition and has a higher rate of 
incidence to evolve to another SpA more frequently than 
a ReA with enteral infection. 
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