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Association of HLA-B27 antigen with clinical and laboratory
parameters in patients with juvenile idiopathic arthritis
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ABSTRACT

Aim To analyse the association of human leukocyte antigen B27
with clinical and laboratory parameters in patients with juvenile
idiopathic arthritis (JIA) at the disease onset.

Methods A retrospective review of medical records of 25 HLA-
B27 positive and 25 HLA-B27 negative JIA patients was perfor-
med. The diagnosis of JIA was based on the 1997-2001 Internati-
onal League Against Rheumatism (ILAR) criteria. Collected data:
age, sex, HLA- B27 antigen presence, C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), rheumatoid-factor (RF), an-
tinuclear antibody (ANA), fever, rash, uveitis, enthesitis, inflamed
joints and subtype of JIA.

Results HLA- B27 positive study group had more boys (p=0.01),
higher erythrocyte sedimentation rate (p=0.038), higher presence
of fever (p=0.025) and enthesitis (p=0.024). Any significant diffe-
rence in age of the disease onset, CRP, ANA, RF, rash, uveitis,
inflamed joint and dactylitis was not noticed. The most common
subtype of JIA in the HLA-B27 positive patients was ERA (60%).

Conclusion This study showed that the presence of HLA- B27 an-
tigen plays a significant role in determining the presenting clinical
and laboratory characteristics in JIA patients.-
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INTRODUCTION

Juvenile idiopathic arthritis (JIA) is the most
common paediatric theumatological disorder. If
untreated, it could result in significant disability
and even fatal outcome (1). It is defined as the
presence of arthritis of unknown aetiology that
begins before the age of 16 years and persists for
at least 6 weeks (2). According to the Internati-
onal League of Associations for Rheumatology
(ILAR- 2001), JIA is classified into 6 subtypes:
oligoarticular (persistent or extended), polyar-
ticular (RF-negative or RF-positive), systemic
(sJTA), psoriatic arthritis, enthesitis-related ar-
thritis (ERA) and undifferentiated arthritis (3).
The main characteristic of JIA is joint inflamma-
tion with tissue destruction (4). The etiopathoge-
nesis of the disease is still not fully understood.
There is strong evidence that genetics and envi-
ronmental factors (infection, stress, hormones
and trauma) could result in an autoimmune re-
action targeting synovial tissue (1,5). The ma-
jor genetic association of different categories
of JIA was found within the Human Leukocyte
Antigen (HLA). It is located on the sixth chro-
mosome, including a large group of genes invol-
ved in immune regulation (6). There is a high
prevalence of the HLA-B27 allele in patients
with JIA ERA (arthritis with enthesitis), similar
to spondyloarthropathy (7). HLA-B27 is a class
I HLA molecule that is responsible for antigen
processing and presentation.

It has been proposed that HLA-B27 drives the
pathogenesis of JIA-ERA by three possible
mechanisms: presentation of arthritogenic pepti-
de that causes lymphocyte activation, dimerizati-
on on the surface of antigen-presenting cells cau-
sing CD4 T lymphocyte activation, or induction
of endoplasmic reticulum stress, which results in
secretion of interleukin-23 and interleukin -17
(8). Occurrence of HLA-B27 antigen in chil-
dren is also associated with other JIA categories,
such as oligoarthritis and polyarthritis, especially
among girls (9). In Bosnia and Herzegovina there
are no studies that analyse effects of HLA- B27
antigen positivity in JIA patient.

The aim of this study was to analyse the associa-
tion of human leukocyte antigen B27 with the
clinical and laboratory parameters in patients
with juvenile idiopathic arthritis (JIA) at the di-
sease onset.

PATIENTS AND METHODS

Patients and study design

A retrospective, non-randomized clinical study
was conducted at the Department of Allergology,
Rheumatology and Clinical Immunology, Pae-
diatric Clinic, Clinical Centre University of Sa-
rajevo. The study included 50 patients who were
diagnosed and treated in our Department: 25 con-
secutive JIA HLA-B27 negative patients and 25
consecutive JIA HLA B-27 positive patients. The
period of data collection for HLA-B27 negative
group was between January 2022 and July 2022,
and for HLA- B27 positive group between Janu-
ary 2019 and July 2022. JIA diagnosis was made
according to the ILAR criteria (International Le-
ague Against Rheumatism) (1).

According to the presence or absence of HLA-
B27, the patients were divided into two groups.

Methods

The patient data were collected from medical
histories. All JIA patients underwent rheuma-
tological clinical examination including the de-
termination of the number and type of inflamed
joint and presence of enthesitis. Arthritis was
defined if at least two of the following criteria
were present: inflammatory pain, limited mo-
bility, and/or swelling. Enthesitis was specified
as tenderness over the insertion site of tendon
or ligaments on palpation and/or demonstrated
by magnetic resonance imaging (MRI). Active
sacroiliitis was defined by the presence of bone
marrow oedema and contrast enhancement at
the sacroiliac joint (SI1J) on MRI. Small joints
included the midcarpal, carpometacarpal, me-
tacarpophalangeal, and interphalangeal joints
at the upper extremities and the talonavicular,
calcaneocuboid, naviculocuneiform, tarsometa-
tarsal, metatarsophalangeal, and interphalange-
al joints of the lower extremities. Samples for
HLA-B27, C- reactive protein (CRP), erythro-
cyte sedimentation rate (ESR), antinuclear an-
tibody (ANA), rheumatoid factor (RF) typing
were collected from peripheral blood. RF was
considered to be positive if values were more
than 15 IU/ml. HLA-B27 typing was performed
using PCR- SSP kit Oleorup (UVP, Cambridge,
United Kingdom) and PCR-SSO Immucor Li-
fecodes (Luminex Corporation, Austin, Texas,
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United States of America). The presence of
uveitis was diagnosed by an ophthalmologist.

Statistical analysis

The comparison of non-parametric data was per-
formed using Mann-Whitney test as the distribu-
tion of the variables indices in the sample was
non-Gaussian (according to the Shapiro-Wilks
criteria). Pearson's x2 test was used to determine
the connection between qualitative characteris-
tics. In all statistical tests p<0.05 was considered
statistically significant.

RESULTS

The study included 50 children, 25 HLA-B27 po-
sitive and 25 HLA-B27 negative JIA patients. In
the HLA-B27 positive group, boys prevailed, 16
(64%), over the girls, nine (36%) (p=0.01). In the
HLA-B27 negative group there were 19 (76%)
girls and six (24%) boys (p=0.01). HLA-B27 po-
sitive patients were older at the disease onset with
median age of 13 years (IQ 8-14) than HLA B27
negative, median age was 7.60 years (IQ 3.6-13)
(p=0.05). The two groups were largely similar in
clinical presentation except for fever (p=0.025),
which was found more often in patients with po-
sitive HLA-B27 (Table 1).

Table 1. Characteristics of juvenile idiopathic arthritis (JIA)
patients with positive and negative HLA-B27

Variable HLA-B27+ HLA-B27- p
Mean age (min-max.) 11.0£4.99 (1-17)  835(5.02)  0.05
(years)

Median age (years) (1Q
interquartile range)

Males (No, %) 16 (64.0%)
Extra articular manifestations (No, %)

13 (8-14.9) 7.60 (3.6-13)  0.05

6(24.0%) 0.0l

Fever 5(20.0) 0 0.025
Rash 5(20.0) 4(16.0) 0.500
Uveitis 3(12.0) 1(4.0) 0.300

In HLA-B27 positive patients, ANA was found
positive in five (20%), rheumatoid factor in two
(8%) cases but without significant difference.
The analysis of erythrocyte sedimentation rate
showed median value of 28 mm/h (IQ 12-37) in
HLA-B 27 positive children, and median value
of 16 mm/h (IQ 6-25) within HLA- B27 nega-
tive group (p=0.038). No statistically significant
difference of CRP and RF between the two grou-
ps was found (Table 2).

It was shown that enthesitis was typical for JIA
with HLA-B27 association (p=0.024). The data

Table 2. Laboratory characteristics of juvenile idiopathic
arthritis (JIA) patients with positive and negative HLA-B27

Parameter HLA-B27+ HLA-B27- p

CRP median (IQ range) 6.2 (1.8-23.8) 5.1 (4-16.8) 0.823
Median ESR mm (IQ range) 28 (12-37) 16 (6-25) 0.038
ANA positivity (No, %) 5(20.0) 10 (40.0) 0.108
RF positivity (No, %) 2 (8.0) 1 (4.0) 0.500

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; ANA,
antinuclear antibody; RF, rheumatoid factor;

analysis showed no differences in the type of in-
flamed joint, presence of dactylitis, uveitis and
rash in relation to the positivity of HLA-B27.
Spine involvement was observed in three pati-
ents within the HLA-B27 positive group, and in
two within the HLA-B27 negative group. Hip ar-
thritis was more often diagnosed in children with
HLA- B27 positivity but without statistically
significant difference between the two groups
(Table 3). HLA-B27 antigen was most frequently
found in patients with enthesitis-related arthritis,
and the HLA-B27-positive ratio was also high in
polyarticular JIA, in 15 (60%) and seven (28%)
cases, respectively (Table 4).

Table 3. Characteristics of arthritis of juvenile idiopathic
arthritis (JIA) patients with positive and negative HLA-B27

No (%)of patients

Inflamed joint P
HLA-B27+ HLA-B27-

Knee 18 (72.0) 18(72.0)  0.623
Talocrular joint 11 (44.0) 16 (64.0)  0.387
Radiocarpal joint 7 (28.0) 6 (24.0) 0.500
Hip 9 (36.0) 4 (16.0) 0.098
Sacroiliac joint 5(20.0) 1 (4.0) 0.095
Spine 3(12.0) 2(8.0) 0.500
Temporomandibular joint 0(0.0) 1(4.0) 0.500
Enthesitis 7 (28.0) 1 (4.0) 0,024
Small joints hand/feet 10 (40.0) 9(36.0) 0.500
Dactylitis 3 (12.0) 1 (4.0) 0.269

Table 4. Subtype of juvenile idiopathic arthritis (JIA) with
positive and negative HLA-B27

No (%) of patients
Subtype of JIA
HLA- B27+ HLA-B27-

Poliarticular form 7 (28.0) 13 (52.0)
ERA 15 (60.0) 4 (16.0)
Oligoarticular form 1(4.0) 7 (28.0)
Psoriatic 1(4.0) 1(4.0)
Undifferentiated 1(4.0) 0(0.0)

ERA, enthesitis related arthritis;

DISCUSSION

This is the first study in Bosnia and Herzegovina
analysing the correlation between HLA -B27 an-
tigen and clinical and laboratory characteristics
of paediatric patients suffering from JIA. Genetic
studies are needed in order to comprehend the
actiology, pathogenesis of JIA and therapy res-
ponse. Our study found a positive correlation of
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male gender and HLA-B27 positivity, which was
previously shown by several authors in different
genetic backgrounds (9,10,11). According to the
published data of Thomson et al. 76% of chil-
dren with arthritis and enthesitis (ERA) have
positive HLA- B27 (7); our study showed 60 %.
HLA-B27 antigen is a strong risk factor for the
development of enthesitis-related arthritis (12).
HLA -B27 prevalence in JIA patients varies from
27.1% in Poland (10) to 21% in Nordic coun-
tries (13). Our analysis confirmed a high rate of
hip arthritis (36%) in HLA- B27 positive group
and a low rate of dactylitis and spine involve-
ment. Additionally, we found that JIA patients
with HLA- B27 positivity had higher ESR than
the negative group, but we could not find signi-
ficantly different values of CRP. At the disease
onset, fever occurred more often in HLA- B27
positive group as well as the enthesitis. A study of
Guo et al. did not find significant difference in fe-
ver between the two groups, although fever was
described as a prime symptom in 35.6 % patients
(14). Marino et al. did not find a positive corre-
lation between HLA- B 27 positivity in JIA pati-
ents and occurrence of uveitis (15), similarly to
our study. A large prospective study, which used
data from Research in Arthritis in Canadian Chil-
dren Emphasizing Outcomes inception cohort
(ReACCh) and included 247 children, concluded
that ERA patients outnumbered RF polyarticular
JIA and that the rate of uveitis was 10% (16).

HLA-B27 positive individuals appear to be pre-
disposed to excessive bone formation regardless
of spondyloarthritis disease status (17). HLA-
B27 is of great importance in paediatric and adult
rheumatology and is subject of many ongoing
studies (10). HLA-B27 positivity has been asso-
ciated with worse radiographic damage, more
typical marginal syndesmophytes, and more
frequent syndesmophyte symmetry in spondylo-
arthritis (SpA) patients, where JIA-ERA can be
included (18). HLA-B27 individuals appear pre-
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