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HLA-B27 Predicts a More Chronic Disease Course in
an 8-year Followup Cohort of Patients with Juvenile
Idiopathic Arthritis
Lillemor Berntson, Ellen Nordal, Kristiina Aalto, Suvi Peltoniemi, Troels Herlin, Marek Zak,
Susan Nielsen, and Marite Rygg, for the Nordic Study Group of Paediatric Rheumatology 

ABSTRACT. Objective. We investigated associations of HLA-B27 with clinical manifestations and longterm
outcome in a near population-based setting among patients with juvenile idiopathic arthritis (JIA). 
Methods. We studied clinical and serological data from 410 patients with HLA-B27 results among
440 prospectively collected patients with JIA with 8-year followup data in a Nordic database. The
study was structured to be as close to a population-based study as possible.
Results. HLA-B27 was analyzed in 93% of patients, and was positive in 21% of the cohort, in 18.4%
of the girls and in 25.9% of the boys. Boys who were HLA-B27-positive had significantly higher
age at onset compared to HLA-B27-negative boys and compared to both HLA-B27-negative and
positive girls. This difference in onset age in relation to HLA-B27 was not found in girls. HLA-B27
was associated with clinical signs of sacroiliitis, enthesitis, and tenosynovitis in boys, but not in girls.
After 8 years of disease, 46 children (11.2%) were classified as having enthesitis-related arthritis
(ERA). Boys with ERA had clinical signs of sacroiliitis more often than girls with ERA. 
HLA-B27-positive children, as well as children with clinical signs of sacroiliitis, enthesitis, and hip
arthritis, had higher odds of not being in remission off medication after 8 years of disease.
Conclusion. In this near population-based Nordic JIA cohort we found significant differences
between HLA-B27-positive boys and girls in age at disease onset, clinical signs of sacroiliitis, and
ERA classification. HLA-B27 was negatively associated with longterm remission status, possibly
because of its association with clinical disease characteristics, such as sacroiliitis, rather than being
a general marker of persistent disease. (J Rheumatol First Release April 1 2013; doi:10.3899/
jrheum.121257)

Key Indexing Terms:
JUVENILE RHEUMATOID ARTHRITIS        GENETICS       HLA-B27      CHILD          JOINTS 

From the Department of Women’s and Children’s Health, Uppsala
University, Uppsala, Sweden; Department of Pediatrics, University
Hospital of North Norway, Institute of Community Medicine and Institute
of Clinical Medicine, University of Tromsø, Tromsø, Norway; Hospital for
Children and Adolescents, University of Helsinki, Helsinki, Finland;
Århus University Hospital, Skejby, Denmark; University Clinic of
Pediatrics II, Rigshospitalet, Copenhagen, Denmark; and Department of
Laboratory Medicine, Children’s and Women’s Health, Norwegian
University of Science and Technology, and Department of Pediatrics, St.
Olav’s Hospital, Trondheim, Norway.
Supported by grants from the Department of Women’s and Children’s
Health, Uppsala University Hospital, Uppsala; the Gillbergska
Foundation, Uppsala; the Queen Silvia Children’s Hospital, Göteborg;
and the Dalarna Clinical Research Institute, Falun, Sweden.
L. Berntson, MD, PhD, Department of Women’s and Children’s Health,
Uppsala University; E. Nordal, MD, PhD, Department of Pediatrics,
University Hospital of North Norway, Institute of Community Medicine
and Institute of Clinical Medicine, University of Tromsø; K. Aalto, MD,
PhD; S. Peltoniemi, MD, Hospital for Children and Adolescents,
University of Helsinki; T. Herlin, MD, PhD, Århus University Hospital;
M. Zak, MD, PhD; S. Nielsen, MD, University Clinic of Pediatrics II,
Rigshospitalet; M. Rygg, MD, PhD, Department of Laboratory Medicine,
Children’s and Women’s Health, Norwegian University of Science and
Technology and Department of Pediatrics, St. Olav’s Hospital. 
Address correspondence to Dr. L. Berntson, Department of Pediatrics,
Uppsala University Hospital, S-75185 Uppsala, Sweden. 
E-mail: lillemor.berntson@kbh.uu.se
Accepted for publication January 23, 2013.

Juvenile idiopathic arthritis (JIA) is a heterogeneous disease
entity, and the search for more homogeneous disease
categories is under way, especially regarding the classifi-
cation of juvenile spondyloarthropathies1. The introduction
of the International League of Associations for
Rheumatology (ILAR) classification system was an
important contribution toward a unified international classi-
fication system2. However, challenges remain with respect
to defining meaningful categories of JIA to be used in
further research, clinical practice, and prediction of
outcome. 

One of the challenges in classification of JIA is to predict
sacroiliitis in children, since this condition often presents
years after disease onset3 and is known to be associated with
a worse prognosis4,5,6. Children that later develop
sacroiliitis will initially often present with peripheral
arthritis and enthesitis and less commonly inflammatory
back pain, compared to the axial pattern found in adults7,8.
The concept of juvenile spondyloarthropathy (JSpA) refers
to a group of rheumatic diseases with onset age < 16 years,
characterized by arthritis, enthesitis, inflammatory back
pain, and an association with the human leukocyte antigen
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B27 (HLA-B27)9. The ILAR category of enthesitis-related
arthritis (ERA) is meant to correspond to the JSpA, but
cannot fully do so because the ILAR categories distinguish
between ERA and juvenile psoriatic arthritis (JPsA). 

HLA-B27 has a strong association with SpA in adults10,
while its role regarding onset of SpA in PsA remains
unclear11. The exact role of HLA-B27 in pediatric rheuma-
tology regarding homogeneous groups and outcome is not
fully understood. Studies have pointed to HLA-B27, late
onset of arthritis, and early hip involvement as well as
inflammatory back pain and enthesitis as predictors of
sacroiliitis in JIA7,12,13. HLA-B27 has also been discussed
as a negative prognostic factor, associated with a more
destructive disease in JIA14, and patients with ERA are
known to have a worse physical outcome compared to other
JIA categories4,5,6.

We aimed to describe the clinical course in HLA-B27-posi -
tive children with JIA by analyses of longterm followup
data. We specifically examined HLA-B27 as a descriptor of
clinical manifestations in JIA and as a predictor of outcome.

MATERIALS AND METHODS
Patient cohort. Patients were recruited from a Nordic JIA cohort including
all new patients with JIA from defined geographical areas of Denmark,
Finland, Norway, and Sweden, collected prospectively during 1997-200015.
With our intention for the study to be as close to population-based as
possible, the primary healthcare and all orthopedic, pediatric, and rheuma-
tology specialists in the catchment areas received repeated letters during the
inclusion period, requesting referral of potentially eligible patients.
Pediatric rheumatologists from 12 participating centers enlisted patients.
The database consisted of clinical and laboratory data from 500 patients,
including 440 followed for at least 8 years. Compared to the 440 with
followup data, the 60 patients lost to followup did not differ in the number
of joints during the first 6 months after onset, Childhood Health
Assessment Questionnaire (CHAQ) data, Juvenile Arthritis Disease
Activity Score (JADAS27) data, or proportion with oligoarticular disease
at baseline15. JIA categories had been determined according to the ILAR
criteria2. Of the 440 patients with longterm followup data, all patients with
available HLA-B27 results (n = 410) were included in the study. A total of
399 of those had outcome data available for analysis of remission status.
Clinical characteristics. Clinical signs were registered according to inter-
nationally accepted definitions included in the description of the ILAR
criteria2. Inflammatory back pain was defined as the patient’s description
of pain in the spine at rest with morning stiffness that improves with
movement. Buttock pain was defined as the patient’s description of pain in
this area. Sacroiliac (SI) pain was similarly defined by the physician as
direct or indirect pain over the SI joints. Enthesitis was defined by the
physician as tenderness at the insertion of tendon, ligament, joint capsule,
or fascia to bone.
Laboratory tests. Analysis of HLA-B27 was performed with a
complement-dependent cytotoxicity assay in Sweden and Denmark, and a
flow-cytometric method in the Trondheim region in Norway. In the Tromsø
region (Norway) as well as in Finland, a PCR method was used. All 3 are
conventional methods with a high specificity and sensitivity for the
HLA-B27 antigen16. C-reactive protein (CRP) was measured with
immunoassays; cutoff for a negative value in the database was < 10 mg/l.
The cutoff for erythrocyte sedimentation rate (ESR) was < 20 mm/h.
Outcome after 8 years. Remission status at the final visit was determined
according to the preliminary criteria published by Wallace, et al15,17.
Inactive disease was defined as no active joints, no active uveitis, no fever,

rash, serositis, splenomegaly or generalized lymphadenopathy attributable
to JIA, with normal ESR and, if both were present, also a normal CRP, and
physician’s global assessment of disease activity indicating no disease
activity. To be in clinical remission while off medication the patient must
have met the criteria for inactive disease for a minimum of 12 continuous
months while taking no antiarthritis and antiuveitis medications17.
Remission data based on updated criteria from 2011 were not accessible18.

The Research Ethical Committees in each country had given their
approval according to national practice and legislation. Written informed
consent had been obtained from children ≥ 16 years of age and from parents
of children aged < 16 years. 
Statistical methods. Conventional descriptive statistics were used; median
and interquartile ranges (IQR) were given. For paired samples, the
Wilcoxon signed-rank test was used, and for independent samples the
Mann-Whitney U test or Fisher’s exact test, as appropriate. P values on
2-tailed tests < 0.05 were considered statistically significant. To measure
the effect of HLA-B27 on age at onset and sex, a binary logistic regression
analysis was used. The interaction between age at disease onset and sex was
included in the model. Binary logistic regression was also used in analyses
exploring the association of HLA-B27 and remission status. The OR and
95% CI were calculated to determine the odds of not being in remission
while off medication after 8 years of disease in relation to HLA-B27, occur-
rence of enthesitis, and clinical signs of SI and hip joint arthritis, stratified
for sex. We also studied the interaction between HLA-B27 and the other
variables. Analyses were carried out using SPSS version 20 (IBM SPSS
Statistics).

RESULTS
HLA-B27 data were available for 410 (93.2%) of the 440
patients with longterm followup data in the Nordic database.
In the 30 patients for whom HLA-B27 data were not
available, sex distribution and prevalence of oligoarticular
persistent disease were similar to the 410 study patients,
while median age at disease onset was significantly lower 
(p < 0.01).
Age at onset in relation to HLA-B27 and sex. Of the 410
patients (271 girls, 139 boys), 86 (21%) were HLA-B27-posi -
tive, 50 girls (18.4%), and 36 boys (25.9%) (Table 1), with no
statistical difference between girls and boys (p = 0.1). 

Median age at onset in the whole cohort was 5.7 years, 7.7
years (IQR 3.1–11.8) in HLA-B27-positive patients and 5.3
years (IQR 2.3–9.2) in HLA-B27-negative patients (p = 0.06).
The difference in age at onset was primarily due to the
difference in boys. We found a significant interaction (p = 0.02)
between age at onset and sex in a logistic regression analysis of
occurrence of HLA-B27, with OR 1.03 (95% CI 1.0–1.1) in
girls, and OR 1.20 (95% CI 1.1–1.3) for age in boys.
Cumulative number of joints in relation to HLA-B27 and
sex. The cumulative number of affected joints during the
disease course showed a significant sex difference; girls had
a median 7 (IQR 3–14) and boys median 5 (IQR 2–11) joints
involved (p < 0.01) during the first 8 years of followup
(results not shown). We found no statistical difference in
cumulative number of active joints between HLA-B27-posi -
tive and negative patients, neither in the total cohort nor
stratified by sex. There were no differences in involvement
of small joints of the foot in HLA-B27-positive compared to
HLA-B27-negative boys or compared to girls.
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Association between HLA-B27 and clinical manifestations.
In our study, inflammatory back pain, SI pain, buttock pain,
enthesitis, and tenosynovitis were significantly more
common in HLA-B27-positive compared to HLA-B27-nega -
tive boys (Table 2). In girls, no associations between
HLA-B27 and these clinical features were found. Hip joint
arthritis was recorded in 99 patients during the course of
disease, with no association to HLA-B27 in boys or girls.
We also studied the patients with onset of hip joint arthritis
within the first year of disease (n = 52, 32 girls, 20 boys),
and found no association to HLA-B27. Eighteen patients
developed symptomatic uveitis during followup; 11 were
HLA-B27-positive, 6 girls and 5 boys.
Clinical signs of sacroiliitis. Fifty children had at least 1 of
the following clinical signs of sacroiliitis: inflammatory
back pain, pain over the SI joints on palpation, or buttock
pain (Table 2). Nine patients had all 3 signs, 13 had 2, and
28 had 1 sign. At least 1 of 3 clinical signs of sacroiliitis
occurred in 29 (10.7%) of 271 girls and in 21 (15.1%) of 139

boys (p = 0.16). Patients with clinical signs of sacroiliitis
more frequently had hip arthritis, irrespective of sex (p <
0.01).
HLA-B27 and clinical manifestations according to ILAR
criteria. The prevalence of HLA-B27 in the different JIA
categories at the final study visit is presented in Table 32.
HLA-B27 was most often found in ERA (72%), but was also
found in all other categories, with a frequency of 5%–21%.
There were no sex differences in the frequency of HLA-B27
in any of the different JIA categories.
Enthesitis-related arthritis. After 6 months of disease, 31
(7.6%) children were classified as belonging to the ERA
category, increasing to 46 (11.2% of the study) after 8 years
of disease, 16 girls and 30 boys (Table 3). Median age at
disease onset was 8.9 years in girls and 10 years in boys,
with no significant sex difference. Although there was a
trend toward more HLA-B27-positive boys than girls in the
ERA category, 77% versus 62%, this difference was not
significant. Similarly, there was no significant sex difference
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Table 1. Age at onset according to sex and HLA-B27 in 410 patients with juvenile idiopathic arthritis (JIA) in the Nordic JIA database.

Total HLA-B27-positive HLA-B27-negative
Age at Onset, yrs Age at Onset, yrs Age at Onset, yrs p*

n Median (IQR) n Median (IQR) n Median (IQR)

Girls 271 5.6 (2.3–10.0) 50 6.4 (2.9–10.9) 221 5.5 (2.2–9.8) 0.85
Boys 139 5.7 (3.1–9.2) 36 9.3 (5.1–12.3) 103 5.1 (2.9–7.9) 0.01
Total 410 5.7 (2.6–9.8) 86 7.7 (3.1–11.8) 324 5.3 (2.3–9.2) 0.06

* Mann-Whitney U test; HLA-B27-positive versus negative patients. IQR: interquartile range.

Table 2. Association between HLA-B27 and clinical manifestations during 8 years of disease course in 410 patients (271 girls and 139 boys) with juvenile
idiopathic arthritis (JIA) in the Nordic JIA database.

HLA-B27-positive HLA-B27-negative
Clinical Signs Sex (n) % 50 girls (%) 221 girls (%) p*

36 boys (%) 103 boys (%)

Inflammatory back pain Girls (15) 5.5 5/50 (10.0) 10/221 (4.5) 0.16
Boys (14) 10.1 10/36 (27.8) 4/103 (3.9) < 0.005

Sacroiliac pain Girls (13) 4.8 4/50 (8.0) 9/221 (4.1) 0.27
Boys (13) 9.3 9/36 (25.0) 4/103 (3.9) < 0.005

Buttock pain Girls (15) 5.5 3/50 (6.0) 12/221 (5.4) 0.74
Boys (11) 7.9 9/36 (25.0) 2/103 (1.9) < 0.005

Any clinical sign of sacroiliitis** Girls (29) 10.7 8/50 (16.0) 21/221 (9.5) 0.20
Boys (21) 15.1 15/36 (41.7) 6/103 (5.8) < 0.005

Enthesitis Girls (19) 7.0 4/50 (8.0) 15/221 (6.8) 0.48
Boys (30) 21.6 12/36 (33.3) 8/103 (7.8) < 0.005

Tenosynovitis Girls (51) 18.8 12/50 (24.0) 39/221 (17.6) 0.12
Boys (35) 25.2 14/36 (38.9) 21/103 (20.4) 0.04

Hip arthritis Girls (65) 24.0 14/50 (28.0) 51/221 (23.1) 0.47
Boys (34) 24.5 12/36 (33.3) 22/103 (21.4) 0.18

Arthritis in small joints of feet† Girls (150) 55.4 28/50 (56.0) 122/221 (55.2) 0.52
Boys (70) 50.4 20/36 (55.6) 50/103 (48.5) 0.30

* Fisher’s exact test, HLA-B27-positive versus negative JIA patients. ** At least 1 of 3 clinical signs of sacroiliitis, inflammatory back pain, sacroiliac pain
(pain over the sacroiliac joints at palpation), or buttock pain during disease course. † Arthritis in tarsal, metatarsophalangeal, toe, or subtalar joints during
disease course.
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in occurrence of enthesitis or hip joint arthritis in ERA (data
not shown). However, 19 of 21 boys with clinical signs of
sacroiliitis belonged to the ERA category, while only 8 of 29
girls with those signs were categorized as having ERA. The
2 boys with clinical signs of sacroiliitis not qualifying for
ERA both fulfilled inclusion criteria for ERA, but were
excluded because of either first-degree heredity for psoriasis
or fulfillment of 2 JIA categories. On the other hand, 10 of
the 29 girls with clinical signs of sacroiliitis were classified
as having undifferentiated arthritis because of first-degree
heredity for psoriasis in 8, psoriasis in 1, and positive
rheumatoid factor (RF) in 1 patient. 
Outcome measures and occurrence of HLA-B27. Of the 410
patients, 204 (49%) were treated with methotrexate (MTX)
orally or subcutaneously during disease course. Etanercept
was given to 51 patients (12.4%) and infliximab to 31
(7.6%). MTX as well as either or both of etanercept and
infliximab was given equally often to HLA-B27-positive
and negative patients (p = 0.72 and p = 0.34, respectively).

CHAQ or HAQ was assessed in 335 patients (81.7%)
after 8 years of disease and a value > 0 was statistically not
more common in HLA-B27-positive compared to negative
patients (p = 0.77).
Predictors of remission. After 8 years of disease, 237
(59.4%) of the 399 patients with available outcome data
were not in clinical remission while off medication at the
final study visit. The odds of not being in remission off
medication were twice as high for HLA-B27-positive patients
compared to those HLA-B27-nega tive when we adjusted for
sex (OR 2.2, 95% CI 1.3–3.8; Table 4). The odds of not
being in remission were high also for patients with enthe-
sitis, clinical signs of sacroiliitis, and hip arthritis during the
course of disease. Adjustments for sex did not weaken the
results, and after adjustment for HLA-B27 the results were
slightly attenuated, but still remained significant. The OR of
not being in remission while off medication, associated with
HLA-B27, was attenuated when we adjusted for sex and

clinical signs of sacroiliitis, enthesitis, and hip arthritis (OR
1.8, 95% CI 1.0–3.1; p = 0.04). In the analyses of remission
we did not find any interaction between sex and HLA-B27
or between sex and enthesitis or clinical signs of sacroiliitis
or hip arthritis.
ILAR categories, outcome, and occurrence of HLA-B27.
Fewer patients with ERA were in remission after 8 years of
disease compared to other categories of JIA (p = 0.038).
Occurrence of HLA-B27 did not influence remission status
in patients within the ERA category or in other categories
such as polyarticular RF-negative, extended, or persistent
oligoarticular disease.

DISCUSSION
In this prospectively collected cohort of Nordic patients
with JIA followed for a median of 8 years, we found signi -
ficant differences between boys and girls with HLA-B27,
both in age distribution and in association with clinical
manifestations. Girls and boys with clinical signs of
sacroiliitis were categorized differently, according to the
ILAR classification. Also, HLA-B27, as well as clinical
signs of sacroiliitis, enthesitis, and hip arthritis, was
associated with higher odds of not being in remission while
off medication after 8 years of disease, irrespective of sex.

The strength of the study is the near population-based
cohort structure and longterm followup. A limitation is that
clinical signs of sacroiliitis and hip arthritis were not
confirmed by radiology.

The number of patients in some of the ILAR categories
was also rather low, limiting the value of the analyses.

Application of the remission criteria according to
Wallace, et al to patients with ERA can be questioned.
Patients with ERA and JPsA were not included in the
preliminary criteria17. To date there are no specific
remission criteria intended for ERA.

In our study, the prevalence of HLA-B27 was 21%,
which is higher compared to findings from other studies on
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Table 3. HLA-B27 prevalence according to International League of Associations for Rheumatology (ILAR)
classification criteria2 categories after 8 years of disease in 410 patients with juvenile idiopathic arthritis (JIA)
in the Nordic JIA database.

Total Cohort HLA-B27-positive
ILAR Category n (girls/boys) Total Girls Boys p*

n (%) n (%) n (%)

Systemic 18 (12/6) 1 (5) 1 (8) — —
Oligoarticular persistent 116 (75/41) 18 (16) 13 (17) 5 (12) 0.59
Oligoarticular extended 75 (57/18) 9 (12) 8 (14) 1 (6) 0.68
Polyarticular RF-negative 75 (57/18) 9 (12) 7 (12) 2 (11) 1.0
Polyarticular RF-positive 3 (2/1) — — — —
Juvenile psoriatic arthritis 14 (7/7) 3 (21) 2 (29) 1 (14) 1.0
Enthesitis-related arthritis 46 (16/30) 33 (72) 10 (63) 23 (77) 0.33
Undifferentiated arthritis 63 (45/18) 13 (21) 9 (20) 4 (22) 1.0
Total 410 (271/139) 86 (21) 50 (19) 36 (26) 0.1

* Fisher’s exact test, girls versus boys. RF: rheumatoid factor.
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JIA. The background prevalence of HLA-B27 is high in the
northernmost parts of the Nordic countries, about 16% in the
population of northern Norway, Sweden, and Finland, and
8%–10% in those living in the southern and central parts of
these countries, as well as in Denmark19,20,21,22,23.

One of our findings was the higher age of onset in
HLA-B27-positive boys compared to boys without the
antigen. This is in agreement with earlier studies showing a
higher age at onset in HLA-B27-positive patients with JIA,
without presenting data on the sexes separately or with a
smaller study cohort19,20. One could speculate, like Murray
and coauthors, that HLA-B27 protects boys from getting
JIA in earlier age groups24, or as the ILAR categorization
tends to suggest, that the association of HLA-B27 in older
boys defines a distinct subgroup of JIA2. 

The number of cumulative joints did not show any
association with HLA-B27 in this study. In our earlier study
on 3-year followup of a subgroup of this cohort, HLA-B27-posi -
tive boys had a higher risk of more joint involvement with
increasing age at onset. They also had more involvement of
small joints of the foot compared to HLA-B27-negative
boys and also compared to girls, irrespective of HLA-B27
status25. We could not confirm these results in this larger
cohort followed for 8 years, emphasizing the importance of
the size of the study cohort and the length of the followup.

The HLA-B27-positive patients in our study did not have
more active joints compared to other patients, but enthesitis
and clinical signs of sacroiliitis were overrepresented, at
least in boys. Accordingly, we found that clinical signs of
sacroiliitis were associated with HLA-B27 in boys, but not
in girls. Because we lack radiologic verification of these
results, we cannot rule out that these sex differences were
not influenced by what the clinicians expected to find. This
possible limitation of the clinical data is supported by some
studies in adults, where spondylitis is diagnosed after a
longer time of symptoms in women compared to men26.
However, clinical signs of sacroiliitis in our study were as
common in girls as in boys, and further, many of the girls
with clinical signs of sacroiliitis had heredity for psoriasis.
This is in accord with our results where heredity for
psoriasis was an important reason why girls with clinical

signs of sacroiliitis were classified as having undifferen-
tiated arthritis and not ERA. This finding emphasized a
possible weakness in the ILAR criteria, where psoriasis in a
first-degree relative is an exclusion criterion for ERA; and
similarly, ERA-associated clinical features in a first-degree
relative exclude the JPsA category2. 

The ERA category included many of the HLA-B27-posi -
tive patients in our study, but the antigen was also found in
all other ILAR categories. This is mainly in accord with
other studies27,28. However, the higher background preva-
lence of HLA-B27 in the northernmost parts of the Nordic
countries must be considered.

The ILAR classification criteria for ERA (Table 5)
include the clinical signs of sacroiliitis such as inflammatory
back pain, sacroiliac pain, or buttock pain, but does not
include the prerequisite to define sacroiliitis by imaging as
in the ASAS (Assessment of SpondyloArthritis international
Society) classification criteria29,30, which may weaken the
ILAR-defined JIA categories. However, although our study
group of patients with ERA was small, the results cor -
respond to studies of SpA in adults, with roughly twice as
many men compared to women, and with a high prevalence
of HLA-B27 evenly distributed between sexes26,31,32,33. The
majority of studies on spondylitis in adults include
sacroiliitis associated with psoriasis. The place for
sacroiliitis as part of JPsA and the possible role for
HLA-B27 in this category remain to be clarified1,12.

Hip joint arthritis has been reported as a predictor of
development of sacroiliitis in children7,12,34, as well as
being associated with a negative prognosis35,36. In our study,
HLA-B27 was not associated with arthritis in the hip, in
girls or boys, but in patients with clinical signs of sacroiliitis
there was a statistical overrepresentation of hip arthritis,
irrespective of sex. Also, we found hip joint arthritis to be a
negative prognostic factor for not being in remission after 8
years of followup.

In a heterogeneous disease such as JIA, predictive factors
of outcome are essential. We found that HLA-B27, enthe-
sitis, clinical signs of sacroiliitis, and hip arthritis were
negative prognostic factors for remission after 8 years of
disease. These results are supported by others, using
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Table 4. OR (95% CI) for not being in remission off medication after 8 years of disease in relation to HLA-B27 and clinical characteristics in 399 patients
with available outcome data from the Nordic JIA database.

Total Cohort Not in Remission After 8 Years of Followup
Prevalence Crude Model 1* Model 2**

n n (%) OR (95% CI) p OR (95% CI) p OR (95% CI) p

HLA-B27-positive 82 60 (73.2) 2.2 (1.3–3.7) 0.005 2.2 (1.3–3.8) 0.004 — —
Any clinical sign of sacroiliitis† 50 42 (84.0) 4.1 (1.9–9.1) < 0.001 4.3 (1.9–9.4) < 0.001 3.6 (1.6–8.1) 0.002
Enthesitis†† 38 29 (76.3) 2.4 (1.1–5.2) 0.028 2.5 (1.1–5.4) 0.022 2.2 (1.0–4.8) 0.051
Hip arthritis 96 70 (72.9) 2.2 (1.3–3.6) 0.002 2.2 (1.3–3.6) 0.002 2.1 (1.3–3.5) 0.004

* Adjusted for sex. ** Adjusted for sex and HLA-B27. † At least 1 of 3 clinical signs of sacroiliitis, inflammatory back pain, sacroiliac (SI) pain (pain over
the SI joints at palpation), or buttock pain during disease course. †† Data available for 397 patients. JIA: juvenile idiopathic arthritis.
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different followup times4,5. A higher disease activity in
patients with HLA-B27 has been suggested in children37 as
well as in adults38. Interestingly, we could not find a worse
outcome depending on HLA-B27 within the 4 most
common categories of JIA, and we could not find higher use
of disease-modifying antirheumatic drugs (including tumor
necrosis factor blockers) in HLA-B27-positive compared to
HLA-B27-negative patients. HLA-B27, though, was
associated with clinical signs of ERA, signs that in
themselves were associated with a bad outcome. Other
authors have published data supporting difficulties in
achieving remission in treatment of patients with ERA and
less effectiveness of MTX and tumor necrosis factor
inhibitors compared to other JIA categories39,40,41.

Our study supports an important role for HLA-B27 in
characterizing subsets of patients with JIA, especially boys,
who tend to develop JIA at a later age than girls and to
develop clinical signs of sacroiliitis, enthesitis, and tenosyno -
vitis more often during the disease course. In addition,
HLA-B27, clinical signs of sacroiliitis, and hip arthritis
seem to predict a more severe outcome in JIA, irrespective
of sex. The severe outcome associated with HLA-B27 in our
study seemed, however, to be associated with clinical
characteristics in ERA.
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